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Order  of  subjects* — The  subjects  considered  are  classified  and 
appear  in  the  following  order: 
Rivers  and  harbors. 
Fortifications. 
Miscellaaeous. 
Bridges. 

Dams,  dolphins,  and  weirs. 
Harbor  lines. 
Wrecks. 
Engineers. 
Contractors. 
Floating  plant. 
Appropriations. 
Panama  Canal. 

Arrangement  of  data. — ^Rivers  and  harbors^  and  fortifications, 
are  arranged  in  geogravhiccil  order,  other  data  m  special  or  dlphor 
beHcdl  order.    Eadi  suoject  is  treated  independently  of  the  others. 

SubdlTlslons  of  subjects. — ^lists  of  titles  of  such  subdivisions 
appear  at  the  beginning  of  each  subject.  P&ge  fijgures  attached  to 
data  almost  always  refer  to  reports  of  Chief  of  Engmeers;  where  they 
refer  to  other  matter,  this  is  made  dear. 

Explanatory  notes  appear  at  the  bjoginning  of  each  subject,  the 
topical  index,  and  the  alphabetical  findii^  lists. 

Topical  Inde]:.-^This  part  of  the  indeoc  covers  ehgineerinjg^  physical 
and  miscellaneous  information,  the  siJyject  names  arranged  m  alpha- 
betical sequence,  and  is  not  otnerwise  indexed. 

Alphabetical  finding  lists. — Several  alphabetical  finding  lists 
are  provided,  as  follows: 

(a)  A  general  or  consolidated  finding  list  for  both  volumes^  at  the 
back  of  Volume  II,  forming  Part  VII  of  the  work,  contaimng  the 
names  of  important  waterways,  fortifications,  bridges,  etc.,  rerorred 
to  in  both  volumes. 

(b)  A  finding  list  at  the  back  of  Volume  I,  containing,  the  names 
of  waterways  listed  in  Volume  I,  Part  I  of  this  work. 

(c)  A  finding  list  for  each  of  the  following  rivers — Ohio.  Missouri, 
Mississippi,  and  Columbia — immediately  preceding  the  anstracts  of 
those  rivers,  containing  references  to  each  point  and  section  men- 
tioned in  the  abstracts. 

» 

Haps. — ^A  map  of  the  United  States  divided  into  districts  appears 
at  the  b^inning  of  Vol.  I  and  district  maps  at  the  beginning  of  each 
river  and  harbor  district.  There  is  a  map  of  the  Panama  Canal  in 
PartV. 

Dlustrations. — ^Views  of  t^ical  closes  of  constiniction  appear  in 
the  topical  part  xmder  the  subject  ''Construction." 

vi 
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Srfcvmces. — ^Referemces  in  all  parts  of  the  main 


are  to 
_  ,       ^   in  the 

alphabetical  IBndiiiglistB,  whore  the  paging  lefers  to  ihia  haoJe.  Devi- 
sboDs  from  this  nile  are  usually  embraced  in  footnotes,  or  are  in- 
closed in  parenthesis. 


3fiear  and^  pace  ot  reports  of  the  Chia  of  En§pneers,  etc.,  except  h 
dcbdiiig  lists,  whne  the  pag^  ] 


ABBBSVIATIOlfS.^ 

The  following  is  a  list  of  the  more  important  abbreviations 
employed: 


t 

an. 
appnix. 

BE. 
BERH. 

bzeak'r 

br. 

C, 


dttn. 

i 

S). 

dw. 

dr. 

D£. 

e. 

est 

otab. 

ex. 

expend. 


L 
H. 
imp. 


t 


LAd. 


autfacttity 

allotment 

annual^  annually 

approximate 

Hay,  Board 

Board  of  EnflineerB 

Board  of  £n^eeni  for 
Rivers  and  Harbors 

breakwater 

bridge 

commerce,  commercial 

constructbn 

channel 

cents 

cubic  yard 

Distzict  Officer  or  Engineer 

deep  water 

dredging 

Divinon  Engineer 

east 

estimate 

estabLLahment 

examination 

expenditures,  expending 

Engineers  (Chiel  of  Engi- 
neers in  full) 

favorable 

high 

Harbor 

improvement 

jetty 

lonff,  length,  lengthening 

lock  and  dam 

miles 

maximum 


misc. 

min. 

mainten. 

mlw. 

n. 

obstr. 

ori^. 
proj. 
pre. 

I: 

RR. 
revet. 

B. 

R. 

leoom. 

Sec.  War 

SS. 

8. 
St. 

sur. 
sq. 

sl 

superstr. 

t. 

Treas. 

U.S. 

unfav. 

vol. 

w. 


miscellaneous 

minimum 

maintenance,  maintaining 

mean  low  water 

north 

obstruction 

ori^pinal 

proiect 

preliminary 

point 

pier 

Panama 

per  cent 

railroad 

revetment 

(in  black&ce  type)  for  Re- 
port 

river 

recommended,  recommen- 
dations 

Secretary  of  War 

steamboats 

south,  or  supplement 

stone 

survey 

square 

stieet 

superstructure 

ton,  tonnage 

TretLBury,  Treasurer 

United  States,  government 

unfavorable 

volume 

west 


Hiere  are  other  abbreviations,  such  as  Capt.  for  Captain,  and  the 
fike,  but  all  tiiese  should  require  no  explanation. 

Waterway  dimensions  are  in  numerals,  in  the  order  of  depth  and 
width  and  length,  as  18'  x  100'  x  12  xn. 

02,  S49,  means  the  annual  report  for  1902,  supplement,  page  49. 
P12,  408,  means  the  report  of  tne  Panama  or  I.  C.  Commission  for 
1912,  page  403.    (See  below.) 

PACai  AND  YOLCME  UrERENGE. 

The  volume  references  are  in  black  figures  and  the  page  references 
in  ordinary  roman.  88,  786  means  the  annual  reports  for  1888,  page 
786.  1900  is  indicated  by  00.  The  years  from  1901  to  1912  are 
indicated  by  01,  02,  03,  04,  05,  06,  0^,  06,  09,  10,  11,  12.    Some 

^Not  a  few  InstBooeB  may  be  foand  wben  words  are  X¥>t  abbreviated  aocording  to  this  Ust.  These 
Bisy  be  imtafioeB  where  a  group  of  abbreylatloiMi  might  obeoore  the  meaning.  In  most  cases,  hovrever, 
tbe  ibbrertationBin  the  list  are  employed. 
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of  the  earlier  references  have  loweiH>ase  i's  after  them,  in  which  case 
''i^'  means  the  first  yolnme,  '^ii^'  the  second  volome,  and  so  on.  B 
always  means  Report. 


PAGING  OF  THE  ANNUAL  REPORTS. 

Table  showing  toAot  po^e  ends  each  part  of  the  annual  reporU  of  the  Chief  of  Enffmeen, 

U.S.  Army,  from  1866  to  1912. 


Year. 

Parti. 

Part  2. 

Parts. 

Part  4. 

Parts. 

Part  6. 

Part?. 

Parts. 

1866 

al.^ 

807 

1200 

650 

631 

1030 

1174 

1249 

897 

983 

787 

836 

840 

950 

1047 

1043 

1068 

1045 

886 

916 

800 

962 

753 

815 

1035 

975 

1003 

1140 

826 

1020 

6S0 

1190 

1074 

1206 

1072 

986 

991 

1026 

1362 

1234 

1432 

982 

1253 

1271 

1374 

1314 

1404 

« 1-238 

a  1-40 

a  1-336 

1867 

1 

1868 

I 

1869 

'  * '  * :....)' 

1870 

'""l \ 

1 

1871 

\ 

1872 

1873 

1874 

»  1-633 
M-1245 

*  1-700 
1455 
1354 
1890 
1873 
1898 
1906 
1960 
1530 
1660 
1392 
1735 
1417 
1533 
1818 
1489 
1958 
1793 
1332 
1724 
1338 
1876 
1686 
2045 
1792 
1750 
1876 
1885 
2403 
2239 
2609 
1866 
2168 
2161 
2338 
2508 
2882 

..«• 

1875 

1876 

M-766 

1877 

1878 

1883 
2399 
2556 
2877 
2856 
2413 
2406 
2533 
2170 
2525 
2190 
2308 
2884 
1943 
2885 
2649 
2006 
2525 
2060 
2648 
2414 
2724 
2306 
2896 
2565 
2370 
3580 
3036 

1879 

1880 

1881 

1882 

1883 

1884 

2903 
3033 

1885 

1886 

18J?7 

3152 
2941 
2880 
3718 
2866 
8545 
3544 
2696 
3070 
2672 
3508 
3135 
3290 
2906 
3462 
3265 
3012 
4315 
cl^OO 

1888 

1889 

1800 

1891 

3395 

Atlas. 

3919 

3074 

3615 

3101 

3835 

3458 

3653 

3946 

3938 

cd  1-215 

•  1-318 

e 1-298 

""3948 

1892 

1893 

4404 
3591 
3956 
4196 
4225 
3855 
4002 
4524 
e<i  1-428 

1894 

1895 

4301 

1896 

1897 

1898 

1899 

1900 

5006 

5535 

1901 

1902 

1908 

1904* 

1906 

1906 

1907 

2768 
2833 
2845 
3110 
3365 
3968 

1908 

1909 

J 

1910 

1911 

1913 

a  Bound  with  the  three  other  parts  Into  one  vohune. 
ft  Each  part  begins  with  page  No.  L 
c  Mississippi  River  Commission, 
tf  Includes  Missouri  River  Commission  Reports. 

*  After  this  date  there  Is  a  noticeable  oompresslon  of  volumes,  due  to  less  work  on  fortifioatioiit 
issue  of  reports  on  eTamination  and  Burveys  as  congressional  documents. 


to 


PART  n. 


FORTIFICATIONS. 

KoTK.— The  spedal  and  neoesnry  form  of  the  fortiflcAtioii  reports  is  sach  that  probably  no  two 
P«rsoas  would  index  them  allln  In  detail.  This  Index  will,  however,  be  clearly  IntaUlietble  to  those 
vt»  have  charge  of  the  works  referred  ta 


30462*'-H.  Doc.  740. 6»-^-vol  2 ^1  1793 


/ 


•   ••  « 


GUIDE  TO  THE  USE  OF  PAST  IL 


L  Alphabellcal  indins  list. 

t  Onter  of  amnganent  of  tbe  Oste. 

t.  SxplanaUon  of  Bobheftds  employed. 

L  ALPRABKnCAL  FHWIlf G  UST  AT  THK  BACK  OF  THIS  DiDKL 

There  is  a  general.findi9g  list  at  the  back  of  this  book,  made  up  of 
names  of  the  various  localities  named  throughout  this  index,  includ- 
mg,  of  course,  the  names  of  places  at  which  fortification  work  has 
been  done.  Under  each  name  of  a  locality  reference  is  made  to  the 
pages  of  this  index  on  which  data  pertaining  to  the  place  named 
will  be  found.  The  first  page  of  the  finding  list  presents  details 
explaining  further  the  uses  of  the  finding  list. 

t  OKDtB  OF  ARRANGEMENT  OF  FORTIFICATION  DATA. 

The  data  concerning  fortifications,  as  found  in  the  reports  of  the 
Chief  of  Engineers,  are,  in  this  index,  arranged  under  the  following 
two  heads  or  classes: 

Section  1.  General  data,  arranged  according  to  table  below. 

Section  2.  Fortification  works,  arranged  according  to  geographical 
situation  (see  table  below). 

BlCnON  1 — OBNEHAL  DATA. 

NoTB.— A  combination  of  symlx^ic  letters  \b  given  each  related  group  of  facts  con- 
cerning fortifications.    This  is  done  for  convenience  in  making  reference  and  in 
aranging  details. 
The  first  letter  Lb  always  F.    This  letter  is  the  initial  of  "fortificationa." 
The  second  letter  may  be  any  one  of  the  following: 
M  for  Miscellaneous. 
N  for  North  Atlantic  works. 
8  for  South  Atlantic  works. 
G  for  Gulf  of  Mexico  works. 
L  for  Great  Lakes  works. 
P  for  Pacific  coast  works. 
0  for  Insular  or  Oversea. 
The  third  or  the  third  and  fourth  letters  refer  to  the  waterways  district  In  which 
the  defenses  are  situated,  and  hence  to  the  office  in  charge.    (See  frontispiece  map.) 
An  eiceptbn  is  made  in  the  case  of  FM  data,  the  third  letter  indicating  sequence 
only. 

Illustratbn:  PMD  means  "fortifications,''  "miscellaneous  data"  concerning  "pres- 
ervation or  repair/'  which  is  fourth  or  D  in  the  list  of  general  data. 
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Illustration:  FNH  relets *tp  ^'-foYtifications,'*'  *'North  Atlantic  Group/'  waterwa 
diatrict  H.    -        ••'.":•/-•" 
IllustiEationVFP&^'reTerB  to  '* fortifications,"  "Pacific  coast/'  waterways  dlstrictSS. 

.'..-'  mSCBLLANBOUB. 

\\  :FMA  Appropriations. 

*: '    FMB  Boards. 

FMO  Operations,  general. 

FMD  Preservation  and  repair. 

FME  Range  and  position  finders,-  and  fire  controL 

FMF  Searchlights  and  electrical  equipment. 

FMG  Sites,  batteries,  and  emplacements. 

FMH  Supplies. 

FMI  Torpedoes  and  mining. 

FMJ  Sea  walls  and  embankments. 

SSCTION  »— FOBTinCATION  WORKS. 

North  Atlantic  works: 

FNA  Maine  and  New  Hampshire  Group. 

FNB  Boston  Group. 

FNO  Massachusetts  and  Rhode  Island  Group. 

FN  D  Connecticut  Group. 

FNF  New  York  City  Group. 

FNH  Delaware  River  Group. 

South  Atlantic  works: 

FSJ  Baltimore  Group. 

FSK  Washington  Group. 

FSL  Hampton  Roads  Group. 

FSM  North  Carolina  Group. 

FSN  South  Carolina  Group. 

FSO  Georgia  Group. 

Gulf  of  Mexico  works: 

FGP     East  and  south  Florida  and  Tampa  Group. 
FGQ     Pensacola  Group. 
FGR     Mobile  and  Mississippi  Sound  Group. 
FGS      New  Orleans  and  Sabine  Pass  Group. 
FGU    Galveston  Group. 

Great  Lakes  works: 

FLPP    Detroit  Group. 
FLRR    Buffalo  Group. 

Pacific  coast  works: 

FPSS      San  Die^  Group. 
FPTT*  San  Francisco  Group. 
FPWW  Columbia  River  Group. 
FPXX  Puget  Sound  Group. 

Oversea  works: 

FOPR    Porto  Rico  Group. 

FOPI     Philippines  Group. 

FOHI     Hawaiian  Group. 

FOPC    Panama  Canal  or  Isthmian  America. 


*  In  ctaarg«  of  a  special  oiBoe. 
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S.  EXPLANATION  OF  SUBHEADS. 

NOTX. 

The  Euimes  of  centers  of  coast  defense  are  arranged  in  groups  in 
geographical  order  as  shown  in  section  2,  p.  1796  of  this  index. 

Under  each  name  the  following  subheads  are  arranged  in  the 
order  in  which  they  are  placed  below,  and  the  data  pertaining  to 
each  of  these  subheads  are  given  in  historical  order,  except  in  the  case 
of  engineering  features,  the  latter  being  arranged  alphabetically. 

Contmets. — ^Important  contracts,  etc..  the  more  important 
articles,  prices,  quantities,  being  mentioned. 

Engineers. — Subdivided  into:  References  to  reports  of  the  Chief 
of  Engineers;  Boards  and  their  duties;  Engineers  in  charge,  show- 
ing term  of  service;  Assistants. 

Engineering  features* — Cost  of  work,  eleotric  installations, 
arrangement  of  plant,  these  and  other  data  imder  this  head  being 
arranged  in  alphabetical  order. 

Forts  and  batteries. — Such  works  are  arranged  separately  in 
the  order  of  mentioa.  Under  each  work  brief  abstracts  of  operations 
by  years  are  given. 

Hlseellaneoiis* — ^References  to  data  not  coming  properly  imder 
the  other  subheads. 

Preser? atlon  and  repair. — References  to  work  relating  to  preser- 
vation and  repair. 

Bange  and  position  Anders. — Important  items  concerning  these 
instruments. 

Sea  walls  and  embankments. — The  more  important  data 
relating  to  these  structures. 

Sites.— Acquisition,  lease,  sale,  etc.,  of  sites. 

Submarine  mines. — Data  relating  to  torpedo  casemates^  store- 
houses, cable  tanks,  searchlights,  eto. 


FORTIFICATIONS. 


SEcnON  L— INDEX  TO  GENERAL  DATA* 


FMA  APPtOPIUnON. 

FMB  B0ABD6. 

nsC  OPERAnON-GENERAL. 

PHD  PKSBBTATION  AND  REPAIR. 

n(E  BANGS  AND  POSITION  UNDER  AND 
nUOONTBOL. 

no  SEAKBUGHTS     AND     EUBCTRICAI. 

EQUIPMENT. 


FMG    SITES,  RATTERIES.  AND  EMFLACB. 
MENTS. 

FBfH    SUPPLIES. 

KMO     TORPEDOES  AND  BONING. 

WUJ     SEA  WALLS  AND  EMBANRMBNTS. 


1788 


Sw'Tol.  II,  pp.  Tl-1707] 
1  for  explftii4i  lions,  etc.  J 


FORTIFICATIONS. 


1801 


FHA. 


APPROPRIATIONS. 


hrt. 


Title. 


-    Appraprifttiflo,  by  States,  etc.^  and  by  years. 
2   Siunmary  of  totab  for  States. 


Partl,FllIA.    Appropriations  by  States,  Forts,  etc.,  and  by 

years* 

AUBAMA: 
Fort  Qafaws 

IfflS-flO |453,M7.78 

Fort  Morgan,  Mobile  Point—  \ 

W2W6 $1,317,261.00 

Feb.  10,1^5 25,000.00 

1,342,261.00 

Total 1,706,108.87 

UULANSASs  =«» 

FortSmitb— 

lffl«-44 .* 132,707.71 

ClUFOBNIAx  — =»■ 

8in  FniKisoo,  dtfenaes  of     (See  Batteries,  Fnoumatic,  under  Misoel- 
laneous)— 
WS3-66 1,027,000.00 

Mar.    2.1380 22,000.00 

1,O4O.O00l0O 

FortAkatraz— 

lS6*-65 1,306,000.00 

June  12,1866. 00,000.00 

Mar.    2,1867 , 60,000.00 

Joly  11,1370 60,00a00 

Mar.    3,1871 76,000.00 

June  10,1871 42,500.00 

Feb.  21,1873 60,000.00 

Apr.    3,1874 20,000.00 

Feb.  10,1875 : 25,000.00 

'- 1,007,600.00 

Fort  at  Fort  Point- 

1854-66 2,012,600.00 

Jaoe  12,1866 126,00Q.00 

Mar.    2,18S7 26,000.00 

July  11,1870 100,000.00 

Mar.    3,1871 60,000.00 

June  10,1872 85,000.00 

Feb.  21,1373 65,000.00 

Apr.    3.1874 30,000.00 

Feb.  10,075., 25,000.00 

.^     ,.      ^  2,517,600.00 

Fort  at  Lime  Point- 
Jane  12,1866 75,000.00 

Mar.    2,1367 26»000.00 

Joly  11,1870 100,000.00 

Ito.    3,1871 100,000.00 

June  10,1873 75,00000 

Feb.  21,1878 75,000.00 

Apr.    3,1874 30,000.00 

Jan.   16,1876 20,000.00 

600.000.00 


1802     INDEX  TO  REPORTS,  CHIEF  OF  EKGINEERS,  U.  S.  ARMY,  1866-1912* 

CAUFOBBnA-ContJnaed. 
Fort  at  San  Dl«go— 

Feb.  21.1873 10,000.00 

Yarba  Buena  Island — 

Feb.  34,1801 10,000.00 

Total 5,890,000.00 

CONNECTICUT! 

Fort  Oriswold— 

1841-42 15,000.00 

FortHele— 

1865 5D,OOa00 

^     Fort  Trumboll— 

183*^60 8250,400.00 

Apr.     3,1874 25,000.00 

Feb.  10,1875 20,000.00 

295,400100 

TotaL 3eO,4QQ.00 

DBLAWABEt 

Fort  Delaware^ 

1821-63 3,041,208.08 

July  11,1870 37,000l0O 

Apr.    8,1874 25,000.00 

2,lO3,a0&fB 

Fort  opposite  Fort  Delaware— 

1862 200,000.00 

Mar.    3,1871 50.000.00 

Jane  10,1872 42,500.00 

Feb.  21,1873 35,000.00 

Apr.    3,1874 30,000.00 

Feb.  10,1875 25,000.00 

382,50aOO 

♦  I 

TotaL.... 2, 485, 708. « 

MSTBICT  OF  COLUMBIAt 

Washington,  defenses  of— 

1862-05 1,250,000.00 

PLOBIDAt 

Fort  Barrancas^ 

1838-57.... 62S,50a00 

Fortaincb— 

1845-65 -. 700,000.00 

June  12,1866 60,000.00 

liar.    2,1867 12,500.00 

• 783^50a00 

Fort  Jeflerson— 

1844-65 2,725,000.00 

June  12,1866 50,000.00 

liar.    2,1867 26,000.00 

Mar.    3,1871 42,600.00 

June  10,1872 42,500.00 

Feb.  21,1873 50,000.00 

3,035,00a00 

FortMiKrion— 

183S-40 139,716.06 

July    5,1884 5,000.00 

Aug.  18,1800 15,000.00 

150,766.96 

FortMcRsar- 

1833;-O0 447,000.00 

Fort  Pickens— 

1828-57 766,223.31 

Feb.  10,1875 2S,O0OlOO 

791,223.31 


"fJ^SilSkl^US^]  FORTIFICATIONS.  1803 


[  for  expIiutSons,  etc  J 


ILOBIDi 

tmt  Ttylor,  Key  West— 

tt»« «3, 160,000.00 

Time  U;1086. 100,000.00 

Ifir.    %IKI 25,000.00 

JOM  le^lOTS. i 42,500.00 

Ftb.  11,1»3 50,000l00 

Apr.    3,1«4- »,00a00 

Feb.  10,187s U.OOOiOO 

i2,4U,aoaoo 

Totd. 8,091,«aS7 

GIOBGUi 
fan: 

1SM7 270,000i00 

June  I0,187X 15,000.00 

2BS,O00lOO 

UaO« 882,806.50 

Mir.    3,1871 20,500.00 

JODB  10,1872L 25,000.00 

nb.  21,1873 50,000.00 

Apr.    3,1874. 30,000.00 

Mi.  10»1873 25,00a00 

1,028,808.50 

ToUL 1,313,808.50 

DmiAH  nBBITOBTt 

FtftT0VBQiH> 

UCM4. 16,000.00 

LOnSIANAt 

BtfOQ  BisTcoiM,  battery 

lOMO 11S,«SL80 

ftttltckjou 

UIMS 805,003.00 

Mir.    3,1871 50,000.00 

XUM  10,1872. 64,000.00 

Fib.  21,1873 66,000.00 

Apr.    3,1874 80,000.00 

nb.  11^1875 25,000.00 

1,120,092.00 

Fort  LhJngstBP 

lfflW7 385,000.00 

FortMieomb^ 

15il-57 52^180.00 

Fort  Ffti,  the  Rltoletfr- 

UZln64. 600,192.00 

fvt9t  Proeton  Landfai8«  Lake  Borgne— 

M6W7 150,00a00 

FortStPhfUiH- 

1M«» .-. 363,800.00 

Mir.    3,18n 37,500.00 

JiiM  10,1872. 42,500.00 

FA.  21,1873 50,000.00 

Apr.    3,1874 30,000.00 

Fib.  10,1875 26,000.00 

_^— .—       548,800l00 


35,077.41 

TotlL , 3,074,303.21 


1804    INDEX  10  REPORTS,  CHIEF  OF  ENGINEERS,  V.  S.  ARMY,  1866-1911 

MAINE: 

Battery  on  Portland  Head— 

June  10,1872 , tSO,000.00 

Feb.  10,1875 20,000.00 

170,000.00 

Fort  Oorges— 

i857-«.. :...-. 730,00a00 

Jone  12,1866 50,00a00 

Mar.     2,1867 25,000.00 

Mar.    3,1871 15,000.00 

June  10,1872 ^,000.00 

810,000.00 

Fort  Knox— 

1841-65 930.000.00 

Fort  McClary— 

1840-65 214,2.V.0O 

Mar.     2,1867 25,000.00 

239,250.00 

Fort  Popham— 

1857-65 375,000.00 

Jane  12,1866 50,000.00 

- — ■  425,000.00 

Fort  Preble— 

1833-65 412,970.00 

Mar.    2,1867 25,000.00 

Mar.    3,1871 28,500.00 

June  10,1872* 42,500.00 

Feb.  21,1873 40,000.00 

Apr.    3,1874 20,000.00 

Feb.  10,1875 10,000.00 

578,970.00 

Fort  Bcammal- 

1840-65 428,400.00 

June  12,1886 35,000.00 

Mar.    2,1867 25,000.00 

^Mar.    3,1871 60,000.00 

June  10,1872 42,500.00 

Feb.  21,1873 50,000.00 

Apr.    3,1874 30,000.00 

Feb.  10,1875 20,000.00 

680,900.00 

Total 3,764,1X00 


e 


BfABTLAND: 

Fort  Carroll— 

1846-64 * 1,375,000.00 

Fort  Footo— 

June  10,1872 21,00a00 

Feb.  21,1873 25,000.00 

46,000.00 

Fort  at  Laiaretto  Point- 
June  10,1872 13,000.00 

Fort  Madison— 

1841-W 66,eoaoD 

Fort  McHemy— 

1829-38 84,005. « 

June  10,1872 21,O0a00 

Feb.  21,1873 25,000.00 

Feb.  10,1875 20,000.00 

150,005.40 

Fort  Washln^n— 

1821-45 238,000.00 

June  12,1886 20,000.00 

Mar.     2,1867 12,500.00 

June  10,1872 21,000.00 

Feb.  21,1873 25,000.00 

8i6,soaoo 

Total. 1»955,M5.43 


l^r^t^hL'ifcS'etr]  FORTIglOATIOKS. 1805 

MiSSACHUSETTSi 

fiatt«r7  oa  Long  Island  UmA,  Boston  Harbor^ 

kv.  a,lS67 $5,000.00 

Htf.    S,lSn 87,500.00 

Apr.    3,1874. •      40,000.00 

Febi  10,1875 80,000.00 

$112,500.00 

rvt  tt  darks  Point,  New  Badiord  Harbor — 

U5MS 060,000.03 

Jme  13,1806. 80,000.00 

Ibr.    2,1887 15,000.00 

806,000.00 

fort  IndcfMadcoce— 

]aMi 531,004.00 

Mar.    2,1867 25,000.00 

Har.    3,18n 27,500.00 

Joly  ll,18n - 53,000.00 

JmM  10,1872 42,500.00 

F«bL  21,1873 35,000.00 

714,004.00 

Fort  Wtmn — 

lSI-66 1,323,000.00 

Jaoe  12,1866. 25,000.00 

Har.    2,1867 : 25,000.00 

Joly  U,1870. 100,000.00 

Mar.    3,1871 50,000.00 

Jane  10,1872. 86,000.00 

Feb.  21,1873 40,000.00 

Feb.  10,1875 25,000.00 

1,873,000.00 

Fort  WfnthroiH- 

1841-45 385,000.72 

June  12,1866 30,000.00 

Mar.    2,1867 25,000.00 

July  11,1870 09,000.00 

Mar.    S,18n 45,500.00 

Jane  10,1872. 64,000.00 

Feb.  2l,18rS 50,000.00  , 

668,500.72 

TotaL 3,863,004.72 

MlcmGAX:  • 

Fort  at  Green  Bay— 

ISM .•. 10,000.00 

FortWiyne- 

1841-65 275,000.00 

Jane  12,1866. 50,000.00 

325,000.00 

Total 335,000.00 

XISSISSIFPI: 

Fort  at  Ship  Island— 

1857-65 545,000.00 

Jane  13,1866. 10,000.00 

TotaL 555,000.00 

nw  RAMPSHIRB: 

Batt«ry  In  Portsmouth  Harbor— 

1863-65 560,000.00 

Feb.  21,18ra 50,000.00 

Apr.    3,1874 *         30,000.00 

Feb.  10,1875 : 20,000.00 

• 650,000.00 

FM  Constitution— 

1835-66 336,771.00 

June  12,1886 75,000.00 

—       411,771.00 

TotaL 1,061,771.00 
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KEW  JEBSBTt 

Battery  at  Finns  Points 

July  11.1870 S»,fi00.00 

Mar.    3,1871 ^ 30,000.00 

Feb.  21,1873 40,000.00 

Apr.    3,1874 30,000.00 

Frt).  10,1876 25,000.00 

|148,30Q.« 

Fort  at  Sandy  Hook— 

18S7-05 1,060,000.00 

June  12,1866 60,000.00 

Mar.    2,1867 26,000.00 

Aug.    1,1804 7,600l00 

Mar.    8,18»7 75,000.00 

: 1,207,»0.0< 

TotaL .' l,3S6,00a« 

I    a 

NSW  TOBKi 

Battery  Hudson— 

1850-64 386,000lOO 

July  11,1870 30,000.00 

Mar.    3,1871 16,S0a0O 

June  10,1872 17,000.00 

Feb.  21,1873 29,000.00 

Apr.    3,1874 13,000.00 

Feb.  10,1875 15,000.00 

505,500.00 

Battery  at  Willets  Point— 

1857-«5 050,OOOlOO 

June  12,1886 50,000.00 

Mar.    2,1867 26,000.00 

July  11,1870 80,000.00 

Mar.    3,1871 46,00a00 

June  10,1872. 76,50a00 

Feb.  21,1873 40,000.00 

Apr.  3,1874 30,000.00 

Feb.  10,1875 25,000.00 

1,331,500lOO 

Fort  Columbus  and  Castle  WiUtam— 

1831-64 , 416,607.00 

July  11,1870 •        52,000.00 

4flB>8Q7.00 

Fort  Hamflton—     * 

1824-65 , 988,000.00 

June  12,1866 .*. 80,000.00 

July  11,1870 46,000.00 

Mar.    3,1871 25,000.00 

June  10,1872 40,000.00 

Feb.  21,1873 40,000.00 

Apr.    3,1874 26»00a00 

Feb.  10.1875 10,000.00 

1,20^000.00 

Fort  Lafayette—  * 

1829-67... fi6^11S.M 

Fort  Montgomery— 

184l-«6 750,000.00 

June  12,1866 /.         50,000.00 

Mar.     2,1867 12,300.00 

! 812,500.09 

Fort  Niagara— 

1838-65 124,50aOO 

Fort  Ontario— 

1838-65 145,500.00 

June  12,1866 50,000.00 

1 ]96,£OaOO 

Fort  Porter— 

1841-65 180,000.00 


[t^l^.'S.Srlir]  FOBTIFICATIONS. 1807 

XIW  TOBK-CooUaoed. 

Fort  Sehnyler— 

1826^ 11,052,000.00 

Jou  U,l«6 30,000.00 

Uir.    2,1867 35,000.00 

July  11,1870 80,000.00 

Mar.   3,1871 57,fi00.00 

lone  10,1872 85,000l00 

FA.  21,1873 06,000.00 

Apr.    3,1874 25,000.00 

F«b.  10,1875 25,000.00 

|1.4M»800.0D 

Fcrt  Tonq>kiD»— 

1887-66. 012,800.00 

Jxm  12,1866. 50,000.00 

Mai.    2,1867 {  ,^'??-" 

i   >  238,000.41 

Mar.    3,1871 i fl2,00a00 

Jma  10,1872. 88,000.00 

Jab.  21,1873 30,000.00 

Ai».    8,1874 30,000.00 

Feb.  10,1875 20,000.00 

. 1,470,800.41 

Fort  Wadsworth  (formerly  Fort  Richmond)—     . 

IM^..., 738,046.50 

Feb.  10,1875 5,00a00 

—       748,846w56 

IM  Wood,  Bodkwa  Islaod— 

Wll-57 318,000.00 

July  U,1870 16,000.00 

Jnna  10,1872. 17,000,00 

26i,ooaoo 

GoTinxffs  Islaiid— 

Aaf.  18,1890. 50,000.00 

T«aL 8,848,887.13 

.^OKTR  CABOUHAt 
FortCtawaU-- 

JO^ 544,364.80 

May  36,1900. 150,000.00 

604,364.50 

Fort  Macon,  Baaafort— 

^®5^> 466,500.00 

"fo**!- 1.160, 764.  ap 

FWX8TLVANU! 

FortMiflUn-. 

^■^ 75,900.00 

Jane  12,1866 35,000.00 

July  ll.lgTO 65,000.00 

M«    3,1871 38,000.00 

Jane  10,1872. 73,000.00 

Feb.  10,1875 35,000.00 

'^^^'^ , 278.900.00 

KHODB  ISUlfD: 

Batt«y  on  Dutch  Island— 

*«W8 850,000100 

'•»>•  a,1873 40,000.00 

^Vt'    8,1874 20,000.00 

Feb.  10,1875 30,000.00 

430,000.00 


I 


Tniuferred  from  Battery  Hudson,  above. 
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RHODE  ISLAND— Conttntied. 

Fort  Adams,  Bretoiu  Point— 

183i-65 $1,838,316.07 

June  10,1872 85,000.00 

Feb,  21,1873 65,000.00 

Apr.    8,1874 20,000.00 

Feb.  10,1875 15,000.00 

82,023,316.67 

Fort  Wolcott— 

1827-36 \ l.OOaOO 

Total 2,454,318.67 

SOUTH  CAKOUNAt 

Cestle  Pinckney— 

1841-56 12,000.00 

Fort  Johnson— 

1841-54 38,70aO0 

Fort  Houltrie— 

-      1828-00 842,144.91 

Mar.     3,1871 25,000.00 

June  10,1872 35,000.00 

Feb.  21,1873 40,000.00 

Apr.     3,1874 20,000.00 

Feb.  10,1875 15,000.00 

1,077,144.91 

Fort  Sumter— 

1840-50 823,000.00 

liar.    3,1871 25,000.00 

June  10,1872 35,000.00 

Feb.  21,1873 40,000.00 

Apr.    3,1874 20,000.00 

'  *        943.000.00 

SuUivans  Island,  Charleston— 

May  26,1000 135.000.00 

TotaL 2,205,844.91 


Defenses  of  Galveston  Harbor— 

1857-60 '. 100,000.00 

Fort  Brown— 

1854-^ : 150,000.00 

Mar.    3,1875 25,000.00 

' '  175,000.00 

Fort  Duncan— 

1875 10, 000.® 

Total 285,000.00 

VIRGINIA! 

Fort  Monroe— 

1821-65 2,224,113.10 

June  12,1860 30,000.00 

Mar.     2,1867 25.000.00 

June  10,1872 42,500.00 

Feb.  21,1873 40,000.00 

Apr.     3,1874 30,000.00 

Feb.  10,1875 20,000.00 

Au«.    4,1886 100,000.00 

Aug.  10,1888 75,000.00 

June  30,4800 20,000.00 

Feb.  24,1891...*. 27,00a00 

Artesian  wells 6,00a00 

Aug.     1,1804 37,500.00 

2,677,113.10 

Fort  Wool  (formerly  Calhoun),  ripraps— 

1821-64 2,355,000.00 

Total 5,032,113.10 


,^,!i.i!;.ffi;„TSn  fobtipicatioks.  1809 


L  for  expltnations,  etc.  J 


BaSCBIXAlfBOUSi 

Bitlvteygaa  and  mortar^ 

Aaf.l8,ia90 11,321,000.00 

Ttb.  U,1SSI 750,000.00 

July  «,1»2. 500,000.00 

Ttb.  U,U93 !....  50,000.00 

AqB.  l,WM. 50O,0O0l0O 

Mar.    2,1»6 500,000.00 

June  «,1»6. 2,400,000.00 

Mar.   3,1»7 3,841,138.00 

AUoUnento  bom  the  appropriation  for  "national  defense,"  act  of 

Mar.  9,1898 3,837,842.80 

May    7,1898 8,000,000.00 

My    7,18W 3,503,000.00 

Mir.   3,1899..... 1,000,000.00 

May  35,1900 2,000,000.00 

Mar.    1,1901 1,615,000.00 

Jane   6,1902 2,000,00a00 

Mar.    3,1908 2,236,425.00 

Apr.  21,1904 700,00a00 

May  27,1908 300,000.00 

Mar.   3,1909 5,064.00 

829,008,004.80 

Battvias,  gan  and  mortar,  tnsolar  posaessiona— 

Generally       Hawaiian  Philippine 

applicable.       Islanda.  Islanda. 

Apt.  21,1904 8700,000.00 

Mar.   8,1905 700,000.00 

Juna  35,1906 8280,000.00 

Mar.    2,1907 200,000.00  8600,000.00 

May  27,1908 400,000.00  954,000.00 

Mar.    8,1909 337,20a00  1,000,000.00 

Jane  38,1910 800,000.00 

Mar.    4,19U 150,000.00  1,160,000.00 

Jane   6,1912 <.       170,000.00  800,000.00 

1,400,000.00    1,517,200.00    5,223,00a00 

8,140,200.00 

Battaiee,piMamatio~  \ 

July    7,1898 18150,000.00 

May  35,1900 180,000.00 

88o,ooaoo 

fioaid^Bodieott- 

Mar.   3,1885 , 80.000.00 

Colombia  River,  defenses  at  moatb  of,  Oregon  and  Washington  Territory^ 

WB3-6«.^. 400,000.00 

CoDttaendes  of  fortifications— 

1831-66 : 6,711,877.17 

July  u,i8ro uo.ooaoo 

Mar.   8,1871 250,000.00 

June  10,1873 250,000.00 

Feb.  21,1878 ' 100,000.00 

Apr.    8,1874. '      75,000.00 

Feb.  10,1875 75,000.00 

Mar.   3,1883 : 158.00 

Joly    7,1884 93.87 

Aug.   4,1886 2,339.43 

71.17 

2,682.39 

3  74,766.48 

18.90 

28.00 

July  28,1892 852.17 

Mar.   8,1893 77.02 

Jnlj    7,1808 2.22 

June   6,1900 54.79 


B9t.3O,180O •. 

Mar.    8,1891 { 


6,692,818.60 


<  San  Francisco  Harbor.  *  Credited  In  aocoonts  ol  ICaj.  J.  C.  Fremont. 

30462«-BL  Doc.  740,  l»-2— vol 
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MISCELLAMBOUS-Ocmtiatied. 

* 
EmplftcenMwita,  modernizing  dder—  t 

Mar.    3,1905 $450,000.00 

June  25,1906 150,000.00 

Mar.    2,1907 ♦. 100,000.00 

May  27, 1906  (new  application  of  funds  appropriated  for  pneumatio- 

dynamite  batteries) 165,261.36 

Mar.    3,1909 100,000.00 

|006,261.W 

Fortiflcatioiia— 

181*^ ; 4.880,723.10 

Fortifications  of  ports  and  harbors— 

1794-1812 4,551,046.30 

Fortifications,  plans  of— 

Aug.  18,1800 5,000.00 

Feb.  24,1891 : 6,000.00 

July  23,1892. 5,000.00 

Feb.  18,1893 5,000.00 

Aug.    1.1894 6,000.00 

Mar.    2.1895.... 5,000.00 

June    6,1896 5,000.00 

Mar.    3,1897 6,000.00 

May    7,1898 6,000.00 

Mar.    3,1899 5,000.00 

May  25,1900 '. 5,000.00 

55,000.00 

Fortifications  on  the  northern  frontier— 

1862 750,000.00 

National  defense- 
Mar.     9,1899 .*. 13,817,879.62 

Plant— Electric  light  and  power- 
May  25,1900 25»00a00 

Plant— Electrical  installation- 
May  27,1908 348.888.00 

Mar.    3,1909 100.000.00 

Mar.    4,1911 50,000.06 

496,888.00 

Plant — Searchlights  and  electrical  connections — 

Mar.    1,1901  (New  York  Harbor) 150.000.00 

June    6,1902 150.000.00 

Mar.    3,1903 150,000.00 

Apr.  21,1904 150,000.00 

Mar.    3.1905 200,000H» 

June  26,1906 125,000.00 

Mar.    2,1907 210,000.00 

May  27,1908 210.000.00- 

Mar.    3,1909 210,000.00 

June  23,1910 50.000.00 

Mar.    4,1911 50.000.00 

June    6, 1912  (reappropriated  from  balances  erf  oth er  funds) 25, 000. 00 

l,680,00a00 

Plant— Reserve  lights—  % 

Mar.    3,1909 10,000.00 

Plant— Searchlights,  insular  possessions— 

Generally       Hawaiian       Philippine 
applicable.        Islands.          Islands. 
Mar.     2,1907 $30.000.00 


May  27,1908 147,500.00     1180,000.00 

Mar.     3.1909 66,000.00 

June  23,1910 139,000.00 

Mar.    4,1911 40,100.00 

Total 30,000.00        153,600.00       319,000.00 


502,000.00 


1  Allotted  from  150,000,000  for  national  deiteiM. 


rSee  Vol.  n,  PD.  Ti-179ri 
I  for  aplftnanoiM,  etc  J 


FOBTIFI0ATI0N6. 


1811 


MlSCBIXAlf]SOUS--CaDtinaed. 

Pk&t-ElKtrieal  ffWtallBfinrM,  insulmr 


Hawalka 
Ulands. 

Miy  17,19n S»,000.00 

Hit.   S^lSn 14,400.00 

Jniii  8,1910. 

Mff.   4,mi ^ 


PhfllpptM 
Islands. 

1116,000.00 

80,023.00 

45,000.00 

171,903.00 


Totd.. 


34,400.00       420,785.00 


$456,354.00 


FnHrvttloD  add  npafr  of  fortiflcation^* 

W41-M 

Jnu  8.1S68 

Uu.   S,1889 

July  U,1«7D 

JniM  30,1870. 

lUr.   3,1877 

8,1878. 

3,1879 


Mtr. 
Mir. 

Jtoy 
Mtf. 


4,1880. 

3,1881. 
May  19,1882. 
Kar.  3,1883.. 
July  5,1884.. 
Mir.  3,1885.. 
6tpt.22,1888.. 
Mar.  2,1889.. 
Aug.  18,1890.. 
F«b.  34,1801.. 
July  23,1802.. 
Feb.  18.1803.. 
Aug.    1.1804.. 

2,1805.. 

6,1800.. 

2.1807.. 
1808.. 


3 

3S 
1 


Mtr. 

Jane 

Mar. 

May 

Mar. 

May 

Mar. 

fA.  H 

June  6, 

Mar.    3 

Apr.  21 

Mar.   3 

June  25 

Mar. 

May  27 

Mar.   3 

June  23 

Mar. 

JuM  6, 1912  {nsSjOOD  reappropriatad  from  balances  of  other  funds) . 


1800. 
1000. 
1001. 
1002. 
1900. 
1903. 
1S04. 
1906. 
1006. 
1907. 
1906. 
1009. 
1010. 
1911. 


07,000. 
900,000. 
900,000. 

75,000. 
100.000. 
100,000. 
100,000. 
100,000. 
100,000. 
175,000. 
175,000. 
175,000. 
176,000. 
100,210. 
100,000. 
100,000. 

80,000. 

80,000. 

60,000. 

45.000. 

45,000. 

46,000. 

60,000. 
100,000. 
100,000. 
100,000. 
100,000. 
100,000. 
3,000. 
300,000. 
300,000. 
300,000. 
300,000. 
900,000. 
200,000. 
326,000. 
226,000. 
300,000. 
300,000. 
300,000. 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


PnKnratiao  sod  ntpair  U  fortllleatiaos,  insular  possessiona— 

Hawaiian  PhiUppina 

Islands.  Islands. 

June  23,1910. 87,000.00 

M«.    4,1911 7,000.00 

Jms   6,1912 8600.00  8,000.00 

600.00  22,000.00 


4,058,000.00 


22,500.00 
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MISCBLLANBOUS^-CaDtlnufld, 

Treiervatlaii  and  repair,  torpedo  struoturea— 

Juae  25,190ft. 110,000.00 

Mar.    2,1907 10,000.00 

"  May  27,1008 15,000.00 

Mar.    3,1900 20,000.00 

June  23,1910 20,000.00 

Har.    4,1911 20,000.00 

June    6,1912 20,000.00 

Preservation  and  repair,  torpedo  structures.  Insular  possessions- 
June  23, 1910  (Philippine  Islands) 1,000.00 

Kar.    4,1911  (Philippine  Islands) 1,000.00 

*      June    6, 1912 (Philippine Islands).! 500.00 


1115,000.00 


2,no.oo 


Range  and  position  finders— 

Pridr  to  1905  appropriations  for  this  work  were  made  under  the  title 

"  Installation  of  range  and  position  finders"  (expended  entirely  by 

the  Engineer  Department),  as  follows: 

July     7,1898 - 150,00a00 

May  26,1900..... 150.000.00 

Mar.     1,1901 150.000.00. 

June    6,1902 325,00a00 

Mar.    3,1903 223,500.00 

Apr.  21,1904 225,00a00 


I,2a5,50a4» 


Later  appropriations  have  been  made,  under  the  title 
«<Fire  control  at  fortifications,"  applicable  to  the 
work  of  the  Engines  and  Ordnance  Departments 
and  the  Signal  Corps.  The  amounts  appropriated 
and  the  portions  thereof  assigned  to  the  Engineer 

•  Department  are  as  follows: 


Mar.  3,1905. 
June  25,1906. 
Mar.  2,1907. 
May  27,1908. 
Mar.  3,1909. 
June  23.1910. 
Mar.  4.1911. 
June    6,1912. 


Assigned  to 

Appro-         Engineer 
priated.      Department 

si,ooo,ooaoo    t£oo,ooaoo 


700,000.00 

900,000.00 

270,256.00 

247,055.00 

200.000.001 

100,000.00 

100,000.00 


217,631.37 
432,784.81 
129,45&00 
211,555.00 

98,690.39 


3,517,311.00  1,680,117.57 

Pire  control  at  batteries,  insular  possessions- 
Assigned  to 

Appro-  Engineer 
priated.      Department 

Mar.    2,1907 •100,00a00  S75,00a00 

May  27,1908 243,00a00  75,000.00 

Mar.     3,1909 260,00a00  222,427.00 

June  23,1910 200.000.00  13,15a00 

703,000.00  385,577.00 

Seaooast  mortar  batteries- 
July  11,1870 75,000.00 

Mar.     3,1871 100,00a00 

June    2,1872 100,000.00 

Jane  14,1878 301.50 


3,517,31100 


798,00a00 


275,301.  SO 


K&iSi^l-^y]  yOBTDflCATtOirB.        > 1818 

BnsCBIXAXKOrS-Cantlnued, 

Sa  walls  ud  embankments— 

Sept22,lffl8. tll7»O0doO 

June  «,UM 17,97&00 

Mir.   a,l»7 83,00a00 

Itoy  7,ia« 55,ooaoo 

)bt.    3.18W 2,fiOaOO 

}bj  I5,1W0 60,000.00 

Mar.    1,1901 100,000.00 

Jane  6,1902 100,00a00 

M».    3,18(B A 80,67&0» 

Apr.  2l,l90» 00,00a00 

Mir.   3,1905 10,40a00 

Jane  S5,1906 £0,000.00 

Mir.    2,1907 , 25,00a00 

May  27,1908 S0,fXXLf]O 

Mir.   3,1909 «),000.00 

June  ^1912(reappropiiatedlrombalanoaBof  other  funds) 25,000i00 


»83.4SQi00 


Bits  tor  nmist  dafBnae»— 

JaBel2,18tt. 25,000.00 

Mir.  2,1817 «7,800.00 

Mir.  3,18n 150,000.00 

Ang,  18,W99- 500,000.00 

Peb.  M,l»l 600,000.00 

Jnly  B,l«2 500.000.00 

Feb.  18,1»3 175,000.00 

Aug.  1,1894 150,000.00 

Jane  6,1196 500,000.00 

M«.  3,1897 , 300,000.00 

M»7   7,1898 300,000.00 

Mar.  3,1899 300,000.00 

May  25.1900 200,000.00 

Mir.   1,1901 200,000.00 

June  6,1902 200.000.00 

M«.  3,1903 200.000.00 

Apr.  21,1901 100,000.00 

May  27,1908 121,048.00 

M».  1,1900 260,000.00 


Btttt,  insolir  poMssiuns^ 

Hawftiian  Philipplnt 

Islands.  Taifw^ff. 

Apr.  21,1904 $200,000.00    

Jaw  25,1906. 150.000.00    

^J  27.1908 15,000.00 

^-   8.1909 12,000.00 

350,000.00  17,000.00 


S«PPUei  tor  seecoart  def enses- 

j|*y  25,1900 25,000.00 

^    1.1»1 25,000.00 

Jjn«  8.1902 25.000.00 

**•   3.1903 35,000.00 

^Pf- 21,1904 35.000.00 

^-   3,1906 40,000.00 

7«  25,1906. 30,000.00 

■*•   2.1907 40,000.00 

■•y  27.1908 44,500.00 

?"•   3,1909 40.000.00 

Jjae  .23,1910. 45,000.00 

7*-   *M\ 45.000.00 

''*•  8.1W2 45,000.00 


4,718,448.00 


867,000.00 


474,500.00 
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MISCBIXANBOUS— GontiniMd. 

Supplies  for  seacoast  defenses,  insular 


June  23,1810. 
Mar.  4,1911. 
June    6,1912. 


HawaUaa  FUilpiilne 
Islands.  Islanda. 
$2,800.00 

01,000.00  2,aoo.oo 

750.00  2,800.00 


1,750.00 


7,500.00 


19,380.00 


Equipment  of  Coast  Artillery,  armories,  Oixanixed  Militia— 
Mar.    3,1911 


.170.00 


Actual  amount  assigned  to  Engineer  D^Mrtment,  9105,426.56. 


Submarine  min 


May  19,1882— 

Torpedoes,  preservation  of  torpedoes, 
experiments,    and    instruction    of 

troops • 

Mar.    3.1883— 

On^half   for    latest    improved    tor- 
pedoes  

July     5,1884— 

Purchase,  if  recommended,  of  sub- 
marine movable  torpedoes 

Improving  and  testing   motors   ^ 

movable  torpedoes 

Submarine  mines 

Torpedo  experiments  and  instruction 

of  troops 

Mar.    3.188&- 

Submarine  movable  torpedoes 

Motors  for  torpedoes 

Appliances  for  submarine  mines 

Experiments  and  instructions 

Sept.  22,1888— 

Materials,    structures,    experiments, 


Appro* 
prlated. 


Covered  into 

surplus  Aind 

or  repaid 

toDAtional- 

defenae  iUnd^ 


9100,000.00    

75^000.00    


60.000.00 

25,000.00 
5.000.00 

20.000.00 

50,000.00 
25,000.00 
19,000.00 
20,000.00 


Nets^ypco- 
priatioD. 


9100,000.00 


76,000.00 


50.000.00 

25,000.00 
6,000.00 

20.000.00 

50.000.00 
25.000.00 
19,000.00 
20,000.00 


instruction,  and  movable  torpedoes.       200.Q00l00 200,000.00 


Mar.    2,1889-    ^ 

Mines  and  appliances 250,000.00 

Structures 260,000.00 

Experiments  and  Instruction 30,000.00 

Movable  torpedoes 50,000.00 

Shed,  San  Francisco 22.000.00 

Aug.  18,1890— 

Mines  and  appliances 100.000.00 

Structures 100,000.00 

Experiments  and  instruction «  ^  30, 000. 00 

Feb.  24.1891— 

Mines  and  appliances 50,000.00 

Structum 50,000.00 

Structures,  Ooet  Island,  Cal 16, 000. 00 

Mar.    2.189&- 

Mines  and  appliances 20,000.00 

Structures 20,000.00 

June    6,1896— 

Materials  and  structures 100,000.00 

Mar.     3. 1897— 

Materials  and  structures 150,000.00 


824,775.00 
216.77 


100.09 


4,616.68 


2S0.000.00 

2SO.Q0b.0O 

30,000.00 

25,225.00 

21,783.28 

100,000.00 

100,000.00 

29,900.00 

60,000.00 
60,000.00 
11.383.83 

20,000.00 
20,000.00 

100,000.00 

160,000.09 


MIHCKfJiAiyBOPS-^SonUmied. 

fiobiBirtiMiDtaw-ConUniitd.  OoTwedlnto 

nrplusfond 
or  repaid 
Appro-        to  national-    Not  appro* 
piiatad.       dafenae  fund,    priatioo. 
Mv.  I,im  (nitional   dafnaa);   prasi- 

datiiiilkitmBDta— 
Mar.  17,  ISO^Matcrials.   Inclading 

iHRlilJKhts S260,000.00    $250,000.00 

Mv.  31,  IM^Partfcm  of  allotment  for 

tnpedoawloe. 8,725.00    8,725.00 

Apr.2,1898-Torpedooperation3 1,160,000.00      1120,323.70    1,020,070.30 

Apr.  21,  IW-Plantlng  torpedoes....        IfiO,  000.00         48,290.46       101»7Q0.6S 
Jul  21, 18»-Torpedo  defense  (actu- 
iflr  upended   Irom  consolidatad 

lUotmnt) 466.71    460.71 

IU7   4.U96- 

MrtrtL •       60,000.00  1,104.30         48,805.01 

nnttagmlBM 800,000.00         68,097.84        231,908.16 

^   7.U08- 

XiUrUsiiKlstnieturea 160,000.00    160,000.00 

J0I7   7,1898- 

Kabtaumce  or  mine  fields 736,000.00       786,000.00    

Addidooal  material,  operating  search- 
Vlhtiiad  electric  plants 660,000.00       192,616.49       467.383.51 

Vtf.  1,180^ 

Mataklandstnictiifes 60,000.00    60,000.00 

M17  25,1900- 

)(*t«rialaadstnicturea 60,000.00    60,000.00 

M«.   1.1901- 

)l«teriai  tad  structural 60,000.00    60,000.00 

Feb.  14.1902- 

iJ^fcncy 2.68    2.68 

StmctUTB 33,000.00    33,000.00 

%    1,1902- 

^^taicy..; r. 4.38    4.88 

^-   3,1901- 

^^nWwBs 60,000.00    60,000.00 

Apr.  21.19W- 

StructUTM 87.000.00    87,000.00 

^  J.i9aw 

Stnicturw. 400.000.00    400,000.00 

^  a.i9os-  ^ 

StmctUTB :.        176.000.00 175,000.00 

*«•   2,j907- 

StniciarM 175,000.00    175.000.00 

%  27,190^ 

Stracturw 175,000.00    176,000.00 

*«•  3.1909- 

Stmctiaw 100,000.00    100,000.00 

^-   4.1911-  . 

Stroctmw 50.000.00    60,000.00 


6667.188.77  1,196.231.32  5,470,057.45 

^ABWiMBilMi,  ingoiar  possessions- 

Oeneially  Philippine  Hawaiian 
H)plicable.        Islands.  Islands. 

J™  8,1»8 (for  Manila  Harbor) llSO.OOaoO  

^'   2,1907 S2OO.O0a0O  

^27,1908 1129,000.00 


|479.00a00 


'^alsceUaneous * 85,530,823.73 

Gnnd  total 142,997,918.85 


1816   nroEX  to  eepobts,  gbief  op  kngineees,  tx.  s.  abky,  isee-ifiis. 

'■■■I-             iii.i.iii                                     i»—  ■          - 

Part  2,  FMA.    Recapitulation  of  Appropriations  for  Fortl- 

flcatlonsy  by  States. 

Alabama. SI.  796,198.87 

Arkanns. 182,707.71 

OikUfoniia. : 6,830,OOaOD 

Oimiectlcqt 3ao,4Oa00 

Delaware 2,485,7»9S 

District  of  Cohunbia. 1,2SO,0(».00 

Florida. 8,031, 4Sa27 

Georgia. 1,SU,808.56 

Indian  Territory > 16,00a00 

Louisiana. 3,074,393.21 

ICaine. 3,7M,120iOO 

Maryland 1,955,606.« 

Ifassaohiuetts. 8,«S3,0M-72 

Michigan. .'. 33S,O0a(» 

Mississippi 665,000.00 

New  Hampshire. 1,061, 77L  00 

New  Jersey l,356,OOaoo 

New  York 8,848.957.13 

North  Carolina 1,160,764.39 

Pennsylvania. 278,«ia00 

Khode  Island 2,454.31&67 

South  Carolina 2,305,844.91 

Texas .-  285,00000 

Virginia. 5,032,113.10 

BOSCELLANEOUS  > 85,530,823.73 

TotoL l«t.  987,911.  as 


1  Lamp  appropriations,  disbursed  among  various  works  throu^oat  the  U.S.,  etc 


I  for  explanttiona,  etc.  J 
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nm. 


BOABDS. 


Part. 


TiUe. 


Tfa«  Board  of  'Bngfnntn, 

Bond  of  EngiiMan  on  tbe  Padfle 

Board  on  toqwdo  system. 

Spdkoct  Board. 

Boosevalt  ("Taft  Board")  Board. 


Part  1,  FlIB.    Boards  of  Engineers  on  Fterilflcatlons. 


EXGDOEBBS. 

ChMotBiistiiMrs.  R^  66,  U,  2;  97.  3;  TO, 
3;  71,  36;  73,  94;  73.  35;  74,  2B;  7S,  38;  76,  80; 
77,  M;  78, 28;  79,33;  80^54;  81.  fi6;  83.50,411; 
S3,  a;  81,  5S;  80.  48;  86,  48;  87.  6;  88,  5;  88, 
!;  90,  fi;  91,  11;  93,  16;  93.  15;  94.  15;  90,  15: 
96, 5,  447;  97,  4,  563;  98,  5,  557;  90,  5,  045;  00, 
L  TT;  01,  5, 601;  03. 6, 015;  03,  8,  079;  04.  4,  748; 
05, 4, 7SS;  06,  4,  835;  07,  5,  805;  08,  0,  S07;  00, 
&),9w;  10^11;  11,7;  13,0. 

(MDccnt 

Col  0.  J.  Bamaid,  1887-80. 
Col.  G.  W.  CoUam,  1887-74. 
CoL  Z.  B.  Towv,  1807-83. 
Lt  Col.  H.  G.  Wright,  1867-T9. 
Maj.C.B.Roess,U67. 
C»pt  C.  W.  Raymond,  1870. 
CoL  J.  Newton,  188044. 
CoL  ILL.  Abbot,  1880-M. 
CoL  C.  B.  Comstock,  1883-04. 
CoL  J.  C.Ihiaoe»  1884-87. 
CoL  D.  C.  Houston,  1880^. 
U.  Col.  W.  XcFarland,  1880-88. 
CJoLT.L.Oassy,  1887-89. 
CoL  W.  P.  Cralghni,  1887-80. 
llaj.W.E.  King,  1887-89. 
CoL  0  L.  Gfllasple,  1889-1000. 
OoL  H.  M.  Robvt,  1883-1900.    R^  96L  447;  07. 
38;  08, 557;  90, 645;  00, 737. 


M^.  C.  W.  Raymond,  1885-0& 
Kia>  J'  O.  J>.  KnJfht,  1800^. 
CttpU  H.  F.  Hodgaa,  1890-08. 
Maj.  H.  H.  Adams,  1897-00. 
Ck>l.  J.  W.  Barlow,  180O-190a 
Capt.  W.  V.  Judson,  1800. 
Capt.  E.  Jadwin,  1900-01. 
CoL  C.  R.  Sutar,  190O-06i  ^ 

Ool.  8.  IC.  Maoifleki.  1900. 
Lt.  Col.  C.  W.  Raymond,  1900-01 
ICaJ.  S.  Pratt  (Coast  ArtiUary),  190a 
Lt  B.  H.  Scholi,  1901-01 
CoL  A.  Btickney,  1909-07. 
Lt.  CoL  W.  R.  Livarmora,  1903-05. 
Commandar  W.  J.  Bamatta  (U.  8.  N.),  1901 
ICaJ.  R.  BlmJa  (Ord.  Dapt.),  1903-07  (Lt  CoL). 
Maj.  A.  Murray  (Artillery  Corps),  1906  (LU  CoL) 
Capt.  R.  Wainwrlght  (U.  8.  N.),  1904-10  (Raai 
Adihlral). 
CoL  D.  W.  Lockwood,  1900-09. 
CoL  J.  G.  D.  Knight,  1906-01 
Maj.  J.  E.  Kuhn,  1906-08. 
CoL  W.  L.  MarshaU,  1907. 
Lt.  CoL  B.  B.  Babbitt  (Ord.  Dapt),  1907-ia 
Col.  8.  W.  Roassler,  1908-10. 
Capt.  H.  L.  Wigmora,  1908-IOL 
CoL  Wm.  T.  Rossall,  1900. 
CoL  W.  M.  Black,  1909. 
C4>t  E.  M.  Adams,  1910. 


Fart  2,  FHB.    Board  of  Engineers  on  the  Paclflc  Coast. 


CiGnBBBS. 

Chtrfoftngmaais.   R^  67.  3;  68,  4;  70,  38; 

7U»;  73,25;  73,38;  74,33;  75,33;  76,33;  77, 
»;  78,  SI;  70, 39;  00,  00;  81.00;  83.60;  83.  50! 

H«4;  85,53: 

Offlecis:' 

Lt.  CoL  B.  8.  Alaxandar,  1867-79. 
CapLCW.  Raymond,  1867-09- 


Oapt.  T.  H.  Handbury,  1870-73. 
Lt  CoL  O.  H.  Mendell,  1871-85. 
Lt.  Col.  C.  8.  Stewart,  1873-8& 
Lt.  J.  H.  Weeden,  1873-77. 
Lt  CoL  R.  8.  WillJamaon,  1876-81 
(3apt.  A.  H.  Payaon,  1877-83. 
Maj.  J.  M.  Wilson,  1878. 
Maj.  O.  L.  Onicapie,  1879-801 


'And  far  the  time  beln^  tha  officers  of  the  dafanaea  mider  oonsldaratlon,  78. 35.  * 

^-  0  H.  HsodaU  was  a  mambar  whan  matter  pertaining  to  tha  defenslTa  works  on  tha  Pacific  coa  \ 
^•rt«dapon,90^6. 

'And  far  the  time  being  tha  of^^pers  of  the  defenses  under  consideration. 

Lilt  of  nlijects  rcterad  by  the  Chief  of  Engineers,  and  the  special  duties  of  tba  indlrldual  members. 
Einb  In  «efa  iDnoal  xiport  beginning  with  1879. 
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— i . . 

Parts,  FMB.      '  Board  on  Torpedo  System. 

Chief  o:  Bnglneets.    B^  90,  fi;  00^  6;  01,  5;         Ifaj.  J.  O.  D.  Knight,  ltl08-190a    B^  ao,  640; 

08,6.        .  00,781. 
Offlcttst  ORpt.  H.  JorvQjr,  00. 

Capt.  J.  Millis,  1806-4B.  MaJ.  H.  M.  Black,  1900-OL 

Lt.  J.  F.  ICcIndoe,  1800.  Oapt.  J.  F.  Hclndoe,  UtXMIL 

Lt  0.  P.  HoweU,  180fr-100a  "  Om>t.  O.  P.  HowaU,  IMMO. 


f 

Part  4,  FMB.  Endlcott  Board.^ 

BOARD  OF  ENGINEEBS.  character  and  kind  of  defenaee  bast  adapted  for  each, 

(Endlcott  Board.)    Constitated  by  act  of  Kar.  with  reference  to  armament  and  the  atUisation  of 

8, 1886,  to  examine  and  report  at  what  ports,  fbrti-  toipedoes,  minee,  or  other  defonalye  applianoes. 

licationa,  or  other  defenses  mostly  required,  the  B^  86,  499.    (W.  C.  Endlcott,  Sec.  of  War,  prasi- 

1  This  board  might  be  considered  the  result  of  repeated  invitations  of  the  Chief  of  Engineers  to  tha 
alarming  lack  of  adequate  fortifications  in  the  United  States.  The  following  extracts  serve  aa  an  Index 
to  the  Reports  of  the  Chief  of  Engineers  upon  the  subject: 

Annual  report  for  1880,  pp.  4, 5, 6, 8, 0, 10, 11, 12, 14, 15.  Report  of  the  Chief  of  Eogjneera,  UnStpd  8tat« 
Army,  Washington,  D.  C,  Oct.  16, 1880. 

•  ^*  *  *  *  *  « 

SXACX>A8T  AND  LAKX-FRONTISX  DKrENBES. 

•  *  e  •  *  •  «  4r 

The  importance  of  early  and  reasonable  expenditures  for  our  seaooast  defenses  can  not  be  more  strongly 
urged  than  by  reiterating  what  has  been  stated  in  former  reports  by  this  d^Mrtnunt,  and  therefore  in  the 
following  remarks  on  tlie  subject  the  argipnents  and  the  statements  contamed  in  these  reports  wlU,  wboi 
necessary,  be  freely  used. 

The  United  States,  separated  from  the  rest  of  the  world  by  wide  oceans,  pursuing  toward  all  nations  a 
policy  strikingly  characterized  by  its  pacific  tendency,  its  impartiality  and  justice,  contracting  no  political 
alliances,  conflntaig  her  intercourse  with  the  rest  of  the  world  rigidly  to  tljp  letter  of  such  temporary  arrange* 
ments  as  are  dictated  by  reciprocal  conunercial  interests,  might,  at  first  view,  be  regarded  as  too  remote 
physically  and  as  politically  too  insulated  to  be  endangered  by  the  convulsions  which  from  time  to  time 
disturb  the  nations  of  the  earth. 

Neither  our  geographical  position,  however,  nor  our  forbearance,  nor  the  equity  of  our  policy  can  alwasrs 
avail  us  under  the  relation  in  which  it  is  our  destiny  to  stand  to  the  rest  of  the  world. 

Experience  has  shown  that  even  the  intercourse  of  traffic,  much  ss  it  conduces  to  our  prosperity,  can  be 
Indulged  only  at  the  risk  of  obliging  the  Nation  occasionally  to  assume  a  belligerent  attitude  and  of  sur- 
rendering to  the  spirit  of  contention— ^which  seems  to  govern  nations  as  it  does  the  natural  man— a  portion 
of  its  fruits.  The  certainty  of  the  return  of  periods  of  embarrassment  and  strife  with  forei^  nations 
similar  in  their  origin  to  those  whidi  have  visited  this  Nation  affords  a  sufficient  reason  of  itself  for  securing 
ourselves  in  the  best  manner  against  the  more  serious  evils  of  these  imavoidable  collisions. 

No  one  acquainted  with  our  history  can  hesitate  to  ascribe  much  of  the  wantonness  and  duration  of  the 
wrongs  we  have  endured  to  a  knowledge  on  the  part  of  the  nations  of  the  scantiness  and  inefficiency  of  ooff 
military  and  naval  forces.  It  is  certain  that  in  our  present  condition  injuries  to  our  citizens  abroad  and 
insults  to  our  flag  could  not  be  resented  ?rith  that  vigor  and  promptitude  demanded  by  the  dignity  and 
honor  of  the  Nation,  snd  Justified  by  a  knowledge  that  our  fine  harbors,  important  navy  yards,  rich  com- 
mercial  cities,  and  depots  for  military  and  naval  stores  were  guarded  by  impregnable  fortiflcatlona  and 
obstructions. 

It  concerns  the  honor  of  the  United  States,  when  involved  in  controversy  with  other  powers,  to  be  able 
to  appeal  to  the  sword,  but  that  appeal  should  be  accompanied  by  the  consciousness  that  the  weapon 
appealed  to  would  not  be  inferior  to  that  held  by  the  adversary.  This  relation  of  inferiority  may  at 
present  exist  though  the  adversary  be  a  comparatively  weaker  power. 

•  *  *  There  is  nothing  so  costlyto  a  nation  as  a  lack  of  preparation  for  war.  In  fact,  to  be  prepared  for 
war  will  often  prevent  it,  and  though  we  may  not  feel  the  daily  imminenceof  war  with  great  foreign  powers, 
as  England  did,  yet  with  incomplete  or  inadequately  armed  defenses  for  our  great  seaport  cities,  even  the 
attitude  of  belligerency,  which  we  not  unfrequently  have  to  assume,  has  not  the  imposing  effect  it  should 
have,  nor  is  it  accompanied  with  a  justly  founded  self-con Idence  on  our  own  part.  The  neglect  of  suitable 
preparation  cost  France  many  millions  of  treasure,  a  portion  of  her  territory,  and  a  great  humiilatioa. 
The  same  must  inevitably  happen  to  the  United  States  if  it  does  not  push  forward  its  coast  defenses  and 
provide  them  with  guns  like  those  possessed  not  only  by  the  great  powers,  but  even  by  smaller  nations. 

•  »•♦♦♦  * 

In  the  event  of  war  with  a  maritime  nation,  if  we  had  no  well-digested  system  of  fortifications  ready  for 
QM,  the  cruisers  and  war  vessels  of  the  enemy  ooold  run  into  our  harbors  and,  without  landing,  could 
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c  for  explaaatlooa.  etc  J 


inni;  Brfc.  0«B.  S.  V.  Bcoet,  CbM  ol  Oidnanse;         itoport  datad  Jan.  10,  UM:    Coatante-rWlMra 
Bi4g,  G«n.  J.  NvwtoOf  Chiaf  o(  SngtBosn;  Lt.  CoL     dafaniM  M«  nuMt  nrfsit.    Porta  snmnfed  in  ord« 


H.  Lw  Al»b0C,  Cotps  of  Snctnefln;  dipt.  C.  8.     of  scney.  Ttao  defainw  snd  tholr 

Moicb,  Oidnanao  IHputiamt;  Onmmiiwkw  W.  T.      list  of  porta,  ote.   Qnao  on  hand. 

bK^MOB  and  C  F.  Ooortrirh,  U.  8.  Nsvy,  and        Bit.  for  land  4ifani»  oalniTO  of  armanMit, 


J.  S.  Moipui,  Jr.,  of  PtnniylTanl^aiid  K.  Coning, 

<rf  Nov  Yoik.)  BA.  for  nrawnMnt  and  monnttaifi,  137,906,000. 


tftkerdootraytboproportj  along  our  duiriB  or  elaeUyoordtlitundoroontrfbatkin.  Wo  )iayo  a  amooart 
Im  of  t&or«  than  3,000  mitos  in  oxtent  on  tbo  Atlantio  and  GnlX  of  ICexloo  and  1,000  mllei  on  tha  Padfle, 
sac  hiHnrttac  Alaaka,  along  both  of  which  lio  soattorod  aU  tho  gnat  ettte,  aU  tha  depota  of  oomm«Oi,  aO 
ii^  estabUshmcnta  of  naval  oonstmctlon,  oatftt  and  npair,  and  towns,  TlUagta,  and  cotabUahmonta  of 
prirato  ontarpriaa  withoat  nnmbor.  From  th«a  linos  of  Boaooasto,  nayjgablo  bays,  estuariss,  and  riTors, 
&»  ahoras  of  wbkii  an  shnilarly  oooopiod,  ponotralo  doop  into  tha  hoart  of  tha  ooontry.  Tho  aoeonto 
dataOod  cfanrta  of  oar  harbors  and  Hiannals  pablishod  by  tha  Unttod  Statos  Coast  Bnrrey  an  aooeasfhlo 
Ui  all  nations  and  an  doobtiaos  In  tholr  poaseasifln.  Than  an  foraign  military  and  naval  dapoto  and 
srseaals  in  elooa  proximity  to  oar  alioras,  and  tho  arrlTal  of  aimod  ▼aaaals  will  follow  In  a  fow  days  or  ovoi 
boors  tha  dodamtjfln  of  war. 


In  what  way  may  a  powcrftil  anamy  waga  war  against  osT   Ha  may  do  i 

L  By  attacking  oar  commerea  and  noTtgation  upon  the  ooean.    As,  howarar,  no  military  prapantlons 

I  ths  alMva  can  avart  this  dangv,  and  tha  maaos  of  meeting  it  moat  bo  paraly  naval,  thna  means  do  not 

IhlT  miiilnr  rrmtiilfTyt^^ffi;  or. 
?.  By  nwitlhij  one  or  mon  of  tha  important  pointa  of  the  coast  with  a  large  military  and  naval  fona, 
vHh  a  viaw  to  im mediate  damage,  or  man  or  len  protracted  occupation;  or, 

3.  By  ooddenly  appearing  with  a  large  sqoadron  of  vesielabefan  oar  prlndpal  commercial  citioB,  laying 
ffaoa  ondar  contribution,  and  baming  or  carrying  off  the  shipping,  and  by  making  powerful  attacks  upon 
Qv  Bonry  yarda  In  order  to  deetny  those  establishmenta;  or, 

4.  By  attnefca  on  smaller  towns  and  establishmenta  of  the  coast  with  small  squadrons  or  single  vessels,  or 
with  prfvataen,  e^itaring  or  deotroylng  the  shipping  therein,  and  levying  contribution^,  and  by  like 
meeiM  Intercepting  the  interior  commerce  within  the  bays,  sounds,  and  estuaries  of  the  coast,  theee  leeser 
enterprises  being  often  conducted  under  the  countenance  and  support  of  oonsiderahle  fleeta. 

The  dancer  may  take  any  of  theee  tahba,  or  all  of  them.  And  a^inst  any  or  all  of  these  a  naval  force  of 
•qnsl  or  gnater  strength,  if  It  could  with  any  certainty  be  found  at  hand,  might  be  an  adequate  resort, 
Cioagh  it  would  not  be  the  moat  economical.  But,  in  the  first  place,  we  an  yet,  and  shall  be  for  years, 
feiarior  In  onr  naval  prepention  to  nations  with  which  we  an  Ifkely  to  be  In  conflict:  and,  next,  if  we  wen 
wwm  tar  eaperkr,  it  would  be  impoaelbla  to  have  at  each  of  the  pointa  to  be  guarded  a  naval  force  sufficient 
ta  leain  it,  becanee  a  hostile  aquadron  of  powariU,  fut-runnfaig  armored  steamers  would  fall  with  equal 
sKeon  ettbcr  of  the  important  pointa,  and  couM  with  no  mon  certainty  be  expected  at  one  than  at  another; 
m  that,  to  resiat  sncceeefuTly,  we  most  be  ready  at  each  and  aQ  with  a  force  not  leas  than  that  of  the  enemy; 
H  lea,  an  unavailing  resistanea  woold  bnVangment  the  calamitoae  conaequeneas. 

a  *  *  *  *  e  « 

It  is  truly  an  axiom  in  mHHary  adanoa,  and  one  toUy  illnatratad  by  military  history,  that  tha  worat 

mode  of  waging  war.  althon^  strictly  defensive.  Is  to  aUow  ita  Bekl  of  action  to  be  within  the  borders,  and 
that  the  beet  Is  that  wfaldi  nioet  frequently  aasiimee  an  offensive  attitude.  In  our  caaa  war  can  only  be 
•Tfindad  from  oar  territory  by  fortiflcatlons,  and  we  can  only  aesume  the  oftansive  through  our  Navy. 
The  canatroction  of  tha  former  aaoaras  the  meana  of  creating,  equipping,  and  npairlng  the  latter,  and 
havaalt  anaDcnmharad  with  duties  which  It  imperfectly  performa,  to  the  ftill  exerciae  of  ita  important  and 
Bpproprlata  tanctlooa. 

The  opinion  that  the  Mavy  is  the  true  defnse  of  the  country  has  been  eo  acceptable  and  popular  that 
a  demands  a  caiaAil  examination. 

For  the  porpose  of  first  considering  this  propoeltlon  In  Ita  simplest  terms,  we  will  begin  by  supposing  the 
Nation  to  possess  but  a  sin^  ssaport,  and  that  this  is  to  be  defended  by  a  fleet  alone. 

By  rHwaining  constantly  within  this  port  our  fleet  would  be  certain  of  meeting  the  enemy  should  he 
asMfl  it.  Bat  If  inferfor  to  the  enemy  then  would  be  no  reason  to  look  for  a  suooeestal  defenss;  and  as 
there  could  be  no  obc^m  for  the  defeated  veseele,  the  preeenoe  of  the  fleet  Instead  of  averting  the  issue 
vQok)  only  render  it  the  mon  calamltoas. 

fihoold  oar  fleet  be  equal  to  the  enemy's,  the  defense  might  be  complete,  and  probably  it  would  be  eo. 
8un.  hasard  some  of  the  many  mishaps  liable  to  attend  contesta  of  this  nature-might  decide  agataist  us, 
sad  in  that  event  the  oonssquenoes  would  be  even  mon  dleastrous  than  on  the  preceding  supposition. 
Is  this  ease  the  chances  of  victory  to  ths  two  partlee  would  be  equal,  but  the  consequences  very  unequal. 
It  niigbt  be  the  enemy's  tate  to  kne  his  whole  fleet,  bat  he  could  loee  nothfaig  mon,  while  we,  in  aalmilar 
■ttflinpt.  wonM  kse  not  only  the  whole  fleet,  but  also  the  object  that  the  fleet  was  designed  to  protect. 

If  superior  to  the  enemy,  the  defense  of  the  port  would  In  all  respecta  be  complete.  But  instead  of  mak- 
iag  sn  attack  the  enemy  would  In  sotfh  ease  employ  hlmsell  In  entting  up  our  commerce  on  the  ocean. 
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Kft.  for  floatiBf  tmttorles,  tnclodtng  srmMDcnt,        Omd  totel  CBtimate,  $136,877,800. 
118376,000.  Appropriations   reoommended    for    first    y^^^^ 

Est.  for  gabnutrtae  mlneB  and  their  Mljiincti,  |31,fl00,000. 
M,334,000.  Annual  appropriations  thereafter,  t9,ll00;000. 

Est.  for  torpedo  boats,  tP,7aO,000. 


and  nothfiog  ooald  be  done  to  proteot  this  oommetoe  without  leaving  the  port  in  a  oondltlon  to  he 

fully  assaUed.  j 

In  either  of  the  above  cases  the  fleet  might  await  the  enemy  in  firont  of  the  harbor  instead  of  lytns  wtUkin. 
But  no  advantage  is  apparent  ttam  such  an  arrangement,  and  there  would  be  superadded  the  risk  of  being 
loured  by  tempests,  and  thereby  disquallHed  for  the  duty  of  defense,  or  of  being  driven  ofT  the  ooest  by 
gales  of  wind,  thus  for  a  time  removing  all  opposition. 

In  the  same  eases,  also,  especially  when  equal  or  superior  to  the  enemy,  our  fleet,  depending  cm  baving 
oorrect  and  timely  notice  as  to  the  position  and  state  of  preparation  of  the  enemy's  forces,  ml^t  think 
proper  to  meet  him  at  the  outlet  of  his  own  port,  or  intercept  him  on  the  way,  instead  of  awaiting  blm 
within  or  off  our  own  harbor.  Here  it  must  be  noticed  that  the  enemy,  liie  ourstf  ves.  Is  snppcsed  to 
possess  a  single  harbor  only,  but  having  protected  ft  by  other  means,  that  his  navy  b  disposable  tor  (ten- 
sive operations.  If  it  were  attempted  thus  to  shut  him  up  within  his  own  port,  he.  In  any  ease  bnt  tbat 
of  decided  Inferiority,  would  not  hesitate  to  come  out  and  risk  a  battle;  because,  if  defeated,  he  could  retirej 
under  shelter  of  his  defenses  to  refit,  and  if  successful  he  could  i»ooeed  with  a  small  portion  of  bis  force— j 
even  a  single  vessel  would  suflioe— to  the  capture  of  our  port,  now  defenseless,  while  wltb  tbe  remainder  j 
he  would  follow  up  his  advantage  over  our  defeated  vessels,  not  failing  to  pursue  them  into  their  barborj 
should  they  return  thither.  ' 

Actual  superiority  on  our  part  would  keep  the  enemy  firom  volunteering  a  battle,  but  It  would  be  Indls-i 
pensable  that  the  superiority  be  steadily  maintained  and  that  the  superior  fleet  be  constantly  present.  I 
If  driven  off  by  tempests  or  absent  from  any  other  cause,  the  blockaded  fleet  would  escape,  when  ft  would  | 
be  necessary  for  our  fleet  to  fly  back  to  the  defense  of  its  own  port.  Experience  abundantly  proves,  more- 1 
over,  that  ft  is  in  vain  to  attempt  to  shut  a  hostile  squadron  in  port  for  any  length  of  time.  It  seems,  tben,  | 
that  whether  we  defend  by  remaining  at  home  or  by  shutting  the  enemy's  fleet  within  his  own  harbor,  j 
actual  Superiority  in  vessel  is  indispensable  to  the  security  of  our  port. 

With  this  sup«1(x-ity  the  defense  will  be  complete,  provided  our  fleet  remain  within  Its  harbor.  Bat 
then  all  the  commerce  of  the  country  upon  the  ocean  must  be  left  to  its  fate,  and  no  attempt  can  be  made  | 
to  react  offensively  upon  the  foe,  unless  we  can  control  the  chances  of  finding  the  enemy's  fleet  within  his  j 
port,  and  the  still  more  uncertain  chance  of  keeping  him  there,  the  escape  of  a  single  verael  being  suflflclent  j 
to  cause  the  loss  of  our  harbor. 

Let  us  next  see  what  will  be  the  state  of  the  question  on  the  supposition  of  numerous  important  ports ' 
on  either  side  instead  of  a  single  one,  relying  on  our  part  still.exclusively  on  a  navy.  | 

In  wder  to  examine  thisjquestion  we  will  suppose  our  adversary  to  be  fortified  in  all  his  harbors  and  I 
possessed  of  available  naval  means  equal  to  our  own.  This  Is  certainly  a  taJtr  supposition,  because  wliat  j 
is  assumed  as  regards  his  harbors  is  true  of  all  maritime  nations  except  the  United  States,  and  as  regards  , 
naval  means  it  is  elevating  our  own  strength  considerably  above  its  present  measure  and  above  that  it  is  | 
likely  to  attain  for  years.  I 

Being  thus  relatively  situated,  the  first  difference  that  strikes  us  is  that  the  enemy,  believing  all  his  ! 
ports  to  be  safe,  without  the  presence  of  his  vessels,  sets  at  once  about  making  our  seas  and  ahor^  the  \ 
theater  of  operations,  while  we  are  left  without  choice  in  the  matter;  for  if  he  tliink  proper  to  come,  and  I 
wo  are  not  present,  he  attains  his  object  without  resistance.  j 

The  next  difference  Is,  thai  while  the  enemyis  certain  tofUl  upon  theslngle  point,  or  the  many  points  he  j 
may  have  selected,  there  will  exist  no  previous  Indications  of  his  particular  ciiolee,  and  consequently  no  I 
reason  for  preparing  our  defense  on  one  point  rather  then  another;  so  that  the  chances  of  not  being  present  | 
and  ready  on  his  arrival  are  directly  in  proportion  to  the  number  of  our  ports;  that  is  to  say,  the  greater  the  I 
number  of  ports,  the  greater  the  chances  that  he  will  meet  no  opposition  whatever.  | 

Another  difference  is,  that  the  enemy  can  choose  the  mode  of  warfare  as  well  as  the  plan  of  opeiatlciis,  ' 
leaving  as  little  option  to  us  in  the  one  case  as  In  the  other.    It  will  be  necessary  for  us  to  act  In  the  first  I 
instance  on  the  supposition  that  an  assault  will  be  made  with  his  entire  fleet;  because,  should  we  act  other- 1 
wise,  his  coming  in  that  array  would  Involve  both  fleet  and  coast  in  Inevitable  defeat  and  ruin.     Being 
in  tills  state  of  concenetratlon,  then,  should  the  enemy  have  any  apprehensions  as  to  the  result  of  a  general 
engagement;  should  he  be  unwilling  to  put  anything  at  liazard,  or  should  he,  for  any  other  reason,  prefer 
acting  by  detachments,  he  can,  on  approachhig  the  coast,  disperra  his  force  into  small  squadrons  and  sin^e  | 
ships,  and  nuike  simultaneous  attacks  on  numerous  points.    These  enterprises  would  be  speedily  coo-  i 
summated,  because  as  the  single  point  occupied  by  our  fleet  would  be  avoided,  all  the  detadunents  would  ' 
be  unopposed,  and  after  a  fe^  hours  devoted  to  burning  cities,  or  shipping,  or  public  establishments  and 
taxing  in  spoil,  the  several  expeditfons  would  leave  the  coast  for  some  convenient  rendezvous,  whence  they 
mignt  return,  either  i  n  fleet  or  In  detachments,  to  visit  other  portfons  with  the  scourge. 

Is  it  insisted  that  our  fleet  might,  notwithstanding,  be  so  arranged  as  to  meet  these  enterprlsesT  | 

As  It  can  not  be  denied  that  tbe  enemy  may  select  his  point  of  attack  out  of  the  whole  extent  cf  coast 
where  Is  the  prescience  that  can  indicate  the  spot  f  And  if  It  can  not  be  foretold,  how  is  that  ubiquity  to  be 
tanparted  that  shall  always  place  our  fleet  in  the  path  of  the  advancing  foe .    Suppose  we  attempt  to  cover  I 
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Part  S,  FMB.    National  Coast-Defense  Board .  (Booseyelt 

Board,  or  <<Taft  Board"). 

\9poij)tod  by  Frssideiit  Roosevelt,  Exeoatlve  raliinftiiMmlnfli.aiidallotlMrdereosiytftpiiUMioaa 

rd?r.  Jao.  U,  U05.   •   •  •   '<  a  joint  board  of  thftt  msy  be  nooevsary  to  complete  tbe  harbor  de- 

.'^ixn  of  tbe  Aimy  and  Navy  'to  reoommend  the  fense  with  the  moft  economical. and  advantageoos 

trsumflBt,  (bBBd  and  floating,  mobile  torpedoes,  expendltnre  of  money."   •   •   •   The  board  was 

tki  coast  by  cruising  In  front  of  It,  shall  we  sweep  its  ^hole  leng:tb,  a  distance  scarcely  less  than  that  which 
Che  enemy  most  travene  in  passing  from  his  coast  to  onrsT  ICost'  the  Gulf  of  Mexico  be  swept,  as  well  as 
±«AtIa]iticor,  shall  we  give  np  the  QoU  to  the  enemy?   Shall  we  cover  the  southern  cities,  or  giyo  them  iq> 

Tdh  uncertainty  of  the  point  on  which  an  enemy  may  dlnet  his  attaclr,  the  ihddenness  with  whidi  be 
mr  reach  it,  and  the  powerful  masses  which  he  can  concentrate  at  a  distance  out  of  our  reach  and  knowl- 
tist,  or  suddenly,  and  at  the  very  moment  of  attack,  require  that  every  important  point  be  duly  prepared 
to  repel  his  attonpt,  or  retard  it,  until  reenforoements  can  arrive  and  adequate  means  of  resistance  be 
draajzed.  By  land  we  are  acquainted  with  the  motions  of  an  enemy,  with  the  movements  and  direction 
df  rL<  cohmms;  we  know  the  roads  by  which  he  must  pass;  but  the  ocean  is  a  vast  plain  without  obstacle 
U2efe  his  morements  are  made  out  of  our  sight,  and  we  know  nothing  of  his  approach  until  he  is  alraady; 
Tlttdo  the  range  of  tbe  eye.  We  must,  unquestionably,  do  one  of  two  thing»--«lther  relinquish  a  great 
(itent  of  coast,  confining  oor  cruisers  to  a  small  portion  only,  or  include  so  mudi  that  the  chances  of  intar- 
^tpimg  an  enemy  would  soon  be  out  ol  the  question. 

Bat  what  an  the  •nemy'ft  means?  They  consist  of  his  whole  seagoing  force  whidi  he  concentiates  for  tha 
ake d inflicting  the  blow. 

"  F»m  the  nature  of  maritime  operatfons,  such  a  fleet  could  bring  iU  whole  strength  to  bear  upon  any 
:«rtica]ar  positfon,  and  by  threatening  or  assailing  various  portions  of  the  coast,  either  anticipate  the  tardy 
i&3reiaents  of  troops  opon  land  and  effect  the  object  befora  their  concentration,  or  render  it  necessary  to 
keep  in  service  a  force  for  superior  to  that  of  the  enemy,  but  so  divided  as  to  be  inferior  to  it  on  any  ona 
poist"   (Secretary  of  War  Caas.] 

Oa  the  impracticability  d  covering  even  a  small  extent  of  coast  by  cruising  in  front  of  it,  or  in  other 
««rls,  the  impossibility  of  antidpating  an  enemy  Is  operatfons;  of  discovering  the  object  of  movements  of 
vhidi  we  getno  gUmpee  and  hear  no  tidings;  and  of  seeing  the  impress  of  his  footsteps  on  the  surl^ioeof  the 
MMQ.  it  would  be  well  to  oonsnll  experience. 

•  •  •  «  a  •  • 

Oor  fortfficatiooa  and  torpedoes,  then,  must  dose  aU  of  our  important  harbors  against  an  enemy,  and 
ware  them  to  our  military  and  eommercial  marine;  aeoood,  must  deprive  an  enemy  of  all  strong  positions 
vfaae.  protectad  by  naval  superiority,  he  might  fix  permanent  quarters  in  our  territory,  maintain  himself 
dorlag  the  war,  and  keep  the  whole  frontier  in  perpetual  alarm;  third,  must  cover  tbe  great  cities  from 
attack;  fcDith,  most  prevent,  as  far  as  practicable,  the  great  avenues  of  interior  navigation  from  being 
bkickaded  at  their  entraxices  into  ttie  ocean;  fifth,  must  cover  the  coastwise  and  interior  navigation;  and 
■ixth,  must  protect  the  great  naval  establishments.  In  these  places  are  to  be  found  objects  that  are  in  every 
seose  of  the  highest  vafaxe.  On  the  one  hand  we  see  accumulations  of  military  and  naval  material,  and 
dnKtora  for  naval  accommodatioo  that  cocad  not  be  replaced  during  a  war,  which  are  of  indispensable 
Q«cea&ity  and  of  gleat  cost;  and  on  the  other  hand,  the  untold  wealth  of  great  cities.  As  these  objects  must 
be  great  in  tbe  eyes  of  tha  enemy— great  lor  him  to  gain  and  Ibr  us  to  Io8e~-oorre8ponding  efforts  on  his  part 
Grost  be  looked  for  and  guarded  against. 

Thfr8  should  now  be  stated,  in  a  few  words,  our  system  of  seacoast  defense,  a  system  steadily  pursued 
^rom  the  first  by  this  department,  but  modified  from  time  to  time  as  new  improvements  in  attack  and 
^^BSi  of  coasts  have  been  introduced. 

FortlficxtloDs  must  command  from  the  dions  exterior  to  our  harbors  all  the  waters  from  whfoh  the  enemy 
an  icadi  our  cities  and  navy  yards  with  his  shot  and  shell;  the  harbor  mouths  and  all  the  narrow  passes 
Tithm  them,  must  also  be  occupied,  and  if  natiare  has  not  afforded  all  the  positions  deemed  requisite,  others 
most,  if  practicable,  be  iormed  artificially.  Fortifications  should  succeed  each  other  along  the  channels  of 
approach  and  in  our  harbors,  so  that  the  enemy  may  nowhere  find  shelter  from  our  fire  while  lying  within 
Off  harbors,  should  he  succeed  in  passing  the  outer  lines  of  works.  The  harbor  mouths  and  channels  must 
b«  obstructed  by  lines  of  electrical  torpedoee  for  holding  the  enemy's  vessels  under  fire  of  the  fortifications, 
pKrioosly  constructed  and  stored  in  the  latter,  and  lakl,  on  the  advent  of  war,  in  systems,  the  plans  of 
vbleh  have  been  carefully  elaborated  in  time  of  peace,  by  studies  of  the  local  diarts  and  tidal  currents, 
Mdi  harbor  having  Its  own  sjrstem  recorded  In  this  department.  The  wires,  for  conducting  the  current 
Iran  the  dectrie  si^«ratDS  on  shore,  must  at  the  same  time  be  laid  securely  in  subterranean  galleries  carried 
«nt  to  deep  water,  and  the  deetrfo  madilnes  themadves— the  hearts  of  the  torpedo  system— must  be  placed 
to  chambers  within  the  fortiflcations,  hidden  from  the  enemy,  and  secured  beyond  all  peradventure  from 
his  dinet  and  carved  flra  These  galleries  and  chambers  must  be  covered  with  heavy  masonry  arches  and 
inat  masses  of  earth,  and  the  fonnar,  to  be  elBdent,  must  be  indurated,  and  the  latter  compacted  by  time. 
1^  torpedo  Ihiea  most  be  aerred  by  offlosrs  selseted  from  iha  EngiiiaerB  and  the  Artillery,  assisted  by 

<iffaphment8  from  a  torpedo  corps  of  intdligent  and  skilled  Engineer  soldiers,  and  both  ofUcers  and  men 
iBost  be  thcroogbly  instructed  hi  the  theory  and  practice  of  dectridty  and  torpedo  obstructions,  for  they 

BQit  know  how  to  render  the  torpedoes  instantly  harmless  for  our  own  vessels,  or  active  against  an  enemy's. 
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inrther  instrnctod  **  to  extaiid  Its  exAiniiiatloiis  «>  m  OONCLUSIOlf  S  OF  TUB  BO ABDt 

to  include  estlmatos  und  reoommendfttlons  relatlT* 

to  defenaeB  of  the  insalar  pOBxmkms  **  «Dd  to  "  reo-  '^^  boMtl,  After  cftrefally  weli^ing  tbe  relatiw 

ommend  the  order  In  which  the  propoied  defense  oonunereisl  and  stnteglc  importonoe  of  the  ports 

diall  be  completed,  so  thftt  ftU  the  elements  of  har.  "nd  harbors  of  the  United  States  and  tba  Insnter 

bor  defense  may  he  ptoperiy  and  effectively  ooor-  possessions,  modlAes  and  revises  the  list  of  porta 

dioated."  submitted  by  the  Endloott  Bo«rd  as  reqoirin^ 

Beport  dated  Feb.  1,  lOOS.    Printed  as  Senate  defense.   The  revised  list  bekm  Is  mrxaocad  ia 

Document  348,  Mth  OoocreBB,  (bst  session.  feographical  order. 

Heavy  mortars  most  be  placed  in  UKge  mxmbers  to  command  all  those  positlans  where  an  aoamy  is 
likely  to  anchor  within  their  range,  either  for  the  purpose  of  tampering  with,  or  destroying  oor  torpedo  lines, 
or  shelling  oar  cities  and  public  depots  of  military  and  naval  supplies.  The  efflHency  of  mortar  batteries 
against  shippfaig  is  acknowledged  by  all  military  engineers;  it  is  fully  appreciated  by  the  nscvles  of  all  nations 
and  they  are  comparatively  inexpensive. 

Our  guns  and  mortars  must  be  capable  of  piercing  the  sides  of  his  ironclads  and  of  breaking  In  his  decks, 
and  they  must  be  mounted  in  numbers  sufficient  to  make  it  impossible  foe  any  of  his  fiasttiinning  war 
steamers  to  get  past  our  works. 

*  *  •  •  *  •  • 

— H.  O.  WUOBT,  CM^  y  iPffaefft,  Br^.  mud  Bvi.  Mkjor  (TowraL 


Annual  report  f6r  1884, 4,  5,  6,  7,  8^  9.    Beport  of  the  Chief  of  Engineers,  United  States  Army.    Wi 
ington,  D.  C,  Oct  15, 1881. 

•  *  *  e  *  *  • 

BEAOOABt  AKD  LAKt-FBOmiBft  DKFXMBU. 

* 

It  would  doubtless  be  superfluous  at  this  lato  date  to  exphiin  the  principles  upon  which  the  sysitein  of 
our  seacoast  fortifioaticDs  should  be  baaed  but  for  the  persbtent  miarepresentottons  made  by  IndiTlduals 
whose  positions  unfortunately  enable  them  to  mislead  public  opinion. 

The  sole  object  of  seacoast  forts  and  batteries,  as  constructed  by  the  Corpe  of  Engineers,  has  beat  to  pre- 
vent hostile  fleets  from  approaching  near  enough  to  our  Important  seaports  to  deetroy  shipping*  pabUe 
sstabllahments,  such  as  navy  yards,  ete.,  and  lay  our  citiee  under  oontribntion.  The  oontribntioo  whfch 
oouktbe  levied  from  New  York  alone  wouki  probably  pay  four  or  five  Ibid  the  cost  of  all  the  fortiflcatloDs 
of  the  important  harbors  of  the  country. 

The  present  system,  by  the  use  of  torpedoes— that  Is,  submarine  mines  anchored  in  the  channels— enables 
the  defense  to  stop  the  ingress  of  hostile  fleets  until  the  minee  shall  have  been  removed,  or,  at  least,  the 
means  of  exploding  thom  destroyed. 

These  mines  consist  of  a  shell  of  iron  Inclosing  a  charge  of  dynamite,  guncotton,  or  ezpIosiTe  galatin, 
and  are  so  arranged  as  to  make  It  Impossible  for  a  vessel  to  enter  without  touching  one  or  more. 

The  explosion  is  regulated  by  electric  currente  communicated  from  the  shore  through  cables,  so  as  to 
take  place  from  simple  contact  of  the  Tessel  with  the  torpedo,  or  by  the  act  of  the  electrician,  as  ha  may 
choose;  so  that  a  friendly  vessel  shall  pass  over  unharmed,  vwhile  that  of  an  enemy  bnm^diately  following 
would  be  destroyed. 

But  unless  these  lines  of  torpedoes  are  defended  by  guns  of  such  power  as  topleroe  the  armor  of  iroodads, 
they  may  be  countermined  and  removed  with  Impunity,  or  the  cables  and  other  electrical  oommanlca> 
Xipnm  may  be  dragged  for  and  the  whole  system  rendered  innocuous. 

The  rooms  which  contain  the  electric  iq;>paratus  and  i^ienoe  the  cables  start,  as  well  as  the  tozmels  tlutM]^ 
which  these  peas  toto  the  water  and  communicate  with  the  mines,  require  to  be  shot  and  shell  proof,  for  a 
solitary  missile  peuetrating  either  the  operating  room  or  the  cable  tunnel  mi|^t  destroy  electric  oannacticn 
with  the  mines  and  render  the  entire  system  useless. 

The  persons  who  teU  us  to  wait  for  war,  and  then  to  improvise  a  sand  heap  as  a  fort  without  making  any 
provision  of  emplacemente  for  the  guns  or  for  their  servke,  either  sssume  the  people  to  be  profbundly  igno- 
rant, or  ars  so  themselves. 

♦  •♦*♦♦  * 
Some  of  the  guns  on  land  should  at  least  equal  the  most  powerful  afloat  on  the  fleet.    Tha  armor  on  land 

should  be  much  heavier  than  that  oasried  by  ships.  The  heavier  guns  of  the  batteriee  shoold  be  so  pro- 
tected as  not  to  be  reached  except  by  ashot  coming  through  the  port.  It  would  be  very  bad  Judgment,  to 
ordtf  to  save  a  little  armor,  not  to  make  the  mora  important  batteries  invulnerable  to  the  flra  of  tha  fleet. 


Those  persons  are  greatly  In  error  who  Imagfaie  that  by  dlpkanatlo  deiays  war  may  be  averted  until 
firoper  preparations  for  defense  can  be  made.  Wen  we  as  well  prepared  as  many  other  nationa,  this  oOgfat 
betrue;  but  while  a  diplomatic  delay  of  a  few  months  mi|^t  be  neeessary  for  a  naval  power  to  oommlsalaD 
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PortlaaiL 

P«1 


BOStOIL 

NVrBfdIortL 

NvragiDMtt  Bar- 

FAjtera  flotnooe  to  Long  Istaad 

E^cni  tfitmioo  to  M«ir  York. 

Soothani  ontranos  to  Now  York* 

Detewvo  Baj. 

Baftlmaro.  . 

Eatruoo  to  Cbesapoako  Bay. 

HuLptoa  Roadfl. 

PGUxoacRirw. 

Cape  Fear  Rfrtr. 

QarfestoB. 


Mobile  Bay. 
MlBsiMippl  Rlw. 
Oalroston. 
SattDlogo. 
8in  Franclsoo. 
Oohunbia  Rlrv. 
Pnget  Sound. 
Lako  ports. 
KlBkalilaod. 

INSUUUI  POBT& 

• 

Onantanamo. 

San  Juan. 

Ooam. 

Sablo  Bay. 

IfanllaBay. 

Pearl  Harbor  and  Honolnlo. 


Key  Wert. 

Tampa. 


ISTHMOAN  CANAL  PORTS. 


Qdm. 


its  shipe.  It  voold  raqnlre  a  great  many  yeara  (or  as  to  got  together  modm  gmw,  wHhoat  refemoe  to  < 
stnxtJsg  forts  and  batteries  for  tbair  roosptlon. 

P»t  events  by  no  means  Justify  the  assertions  made  that  oar  cotton  and  grain  have  beooma  so  naocssny 
to  the  ostioias  that  they  ooold  not  engage  In  war  with  ns  for  a  short  period  without  the  Intemiption  of  tbair 
sippUcB  of  theee  articles.  It  seems  to  be  forgotten  that  a  descent  upon  our  coast,  to  hold  our  nnpioteoted 
eiU«gander  the  gons  of  a  hostile  fleet,  would  consume  but  a  few  months,  and  in  the  meantime  cotton  and 
pain  in  sufll^cnt  qmntity  might  be  obtained  elsewhere.  Let  it  be  well  nndentood  that  the  modem 
tjibeai  is  to  make  war  sudden,  sharp,  and  decisive,  and  to  make  the  beaten  party  pay  expensee. 

*  e  *  e  e  *  • 

If  t  future  strug^e  for  the  supiamaoy  in  shipping  should  result  In  war,  let  us  at  least  enter  into  it  with 
oox  bsrbocs  and  dtles  well  protected,  so  that  our  merchantmen,  and  avan  naval  vesseb,  may  have  places 
of  nfoge  wtthont  fear  of  capture  at  our  wharves. 

Shooki,  however,  the  evil  day  come  and  find  us  without  modem  guns,  witfaaat  suflldenoy  of  torpedoes, 
vjihoot  farttHcatfons  exospt  the  sand  heap  which  forms  the  staple  qootatfon,  without  emplacements  for 
tke  fiaas  if  we  had  them,  or  magazines,  or  machinery  for  kMdIng  or  maneuver,  or  any  fteillties  whatever 
isr  shelter  of  guns  and  cannoneers  against  shells  and  machine  guns,  it  Is  to  be  feared  we  would  not  cordially 
VBksme  the  prophet  who,  having  opposed  timely  preparations  promised  that  In  the  sapreme  moment, 
vben  the  hostile  Imndads,  whatever  their  strengUi  and  power,  should  i^proaoh  the  harbor  of  New  York, 
&P7  vookl  be  turned  back  somehow,  without  explaining  how,  by  "  Yankee  energy,  Yankee  skill,  Yankee 
iBventive  genius."  It  is  to  be  feared  that  the  first  flash  of  the  monster  guns  would  dissipate  this  oratorical 
Tapor  sBiitted  when  the  danger  was  far  off,  and  leave  the  deluded  hearers  to  realise  the  fate  of  the  blind 
vbo  follow  the  blind. 

#  *  *  *  a  a  a 
^OBV  NxwTOH,  CkU/t/  Snghuers,  Brig,  and  BvL  Jfyj.  Qen, 


lanual  rqjtort  for  1888^  i.    Report  of  the  Chief  of  Engineers,  United  States  Army.    Washington, 

D.C..Oetl,1888L 

•  a  *  e  e  *  e 

BBA0OA8T  AMD  LAKE-rEOMTIXB  DKrBNSKS. 

•  e  a  #  •  *  • 
Kiglect  of  any  structure,  however  massive  or  well  built,  results  in  more  or  less  mpid  deterioration,  and 

wt  find  to-day  everything  connected  with  our  i>ermanent  defenses,  which  are  dependent  upon  annual 
ipprepristfons  for  their  maintenance  and  repair,  going  to  radr  and  ruin;  slopes  overgrown  with  grass  and 
vMdsand  goDted  by  the  rain;  walks  and  roads  ragged  and  untrimmed  and  full  of  holes  and  breaks;  ditches 
and  dnias  fllled  up  or  ihOen  In,  and  pools  of  stagnant  water  on  the  parades  and  in  the  casemates;  the 
Kveain  bad  order,  with  the  consequent  evils;  mortar  and  cement  falling  from  the  Joints  of  masonry  for 
vi&t  of  repointhig;  timber  gun  and  ammunltfon  platforms  rotten  or  decayed,  and  permanent  concrete 
or  masonry  platfoims  settling  or  out  of  plumb',  thus  preventing  the  proper  service  of  the  guns;  casemates 
aad  qnartecs  liaky,  unhealthy,  and  uninhabitable;  magadnes  damp  and  useless;  revetment  walls  on 
vBter  bonts  foiling  down,  and  waves  making  serious  and  rapid  encroachments  on  valuable  ground,  thus 
impairing  eligible  sites  for  fntuie  works,  and  generally  about  the  ungarrisoned  forts  an  appearance  o) 
t9Ul  abaodomnent  and  decay,  and  from  the  commanders  of  garrisoned  forts  continued  and  urgent  appeals 
to  toep  the  works  In  proper  repair  for  the  comfort  and  convenience  of  the  garrison  and  the  elBcient  use  of 
flttinBaoMBta. 

•  e  •  e  e  o  o 
-TBoa.  I^ofoour  Casbt,  Bri^.  (Tea.,  ChUfsf  Jfnphftfn. 
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GUNS. 

Thtt  gun  defense  of  a  port  of  flnt  fmportanoe 
ataonkl  consist  of  sons  of  not  less  than  13-indi  oali- 
tMT,  U-lndi  mortars,  and  suitable  rapld-flre  gnns 
for  the  defense  of  the  mine  fields. 

Tcn-lndi  gons  are  sofflcient  to  cover  ctianneh 
liable  only  to  cruiser  attack. 

Six-inch  guns  should  be  jused  for  the  ivotectloa 
of  places  subject  to  naval  raid^  and  the  special  case 
of  mine  fields  at  distant  langas. 

Three-inch  guns  should  be  used  for  the  protection 
of  mine  fields  at  ordinary  ranges. 

No  fixed  rule  for  determining  the  nnmber  of  guns 
required  to  give  an  adequate  protection,  and  in 
arriving  at  a  ooncluston  as  to  what  should  consti- 
tute the  defense,  the  following  oomiidentions  have 
been  accepted,  which  tend  to  diminish  the  number 
recommended  by  the  Endioott  Board  without 
decreasing  in  any  way  the  protection  to  the  harbors. 

1.  The  development  of  a  system  of  range  finding, 
file  control  and  direction,  mudi  more  effident  than 
ooold  be  antidpstad  at  the  time  of  the  Endioott 
Board,  wbidi  givea  the  land  gnn  a  very  great 
advantage  in  accuracy  of  fire  over  the  gun  afloat, 
espedally  at  the  longer  ranges. 

3.  The  increased  power  developed  In  guns  of  a 
given  caliber. 

S.  The  adoption  of  the  disappearing  carriage  for 
the  higher-caliber  gons,  thereby  attaining  an 
Increased  rate  of  fire. 

4.  Ships  engaged  in  an  attack  of  a  fortified  posi- 
tlon  must  have  ample  room  In  which  to  torn,  and 
as  war  vessels  are  being  ooostracted  larger  and  of 
deeper  draft,  the  defenses  required  for  narrow  and 
shaikiw  channels,  whether  natoral  or  dredged,  may 
be  diminished,  since  the  heavier  ships  are  exoladed. 

5.  If  the  armament  will  compel  the  enemy  to 
land  In  order  to  effect  Its  capture,  it  has  fulfilled  its 
fonctfcm,  and  any  increase  in  armament  thereafter 
to  an  unwarrantable  expense  In  material  and  per* 


SUBMAIUNB  BONES  AND  TOBPBDOBS. 

Are  essential  features.  Suitably  equipped  boats 
and  barges  necessary.  Boats  already  emptoyed 
insufflcient.  Claims  of  Navy  to  command  of  sea* 
going  defenses  reoognlied,  and  also  the  general 
inadvisabOlty  of  assigning  naval  units  to  special 
stations.  Because  of  conditions  in  Long  Island 
Sound,  Puget  Sound,  and  Golden  Gate  defenses, 
submarine  mines  can  not  be  relied  upon.  Navy 
should  assign  submarine  boats  or  other  suitable 
vessels  to  such  points. 

Board  recommended  experiments  with  automo- 
bile torpedoes. 

ELBCTBICAL  APPLIANCES. 

Central  plant  obligatory,  with  reserve,  scattered, 
or  Individual  smaller  onits. 

SYSTEM  OF  RANGE  FIlfDING,  PIBB  CON- 
TROL AND  DIRBOTION. 

Central  fire  control  essential.  Expense  a  very 
small  percentage  of  the  cost  of  the  whole  fortifica- 
tions controlled.  Suitable  boats  and  appliances 
necessary  for  submarine  cable  systtm. 


Expeilence  has  eo^ihasind  their  importance. 

SBCTURITT  AND  INFORMATION. 

Defenses  dioold  oommunioate  with  each 
with  suitable  signaling  apparatus,  Inchidfng 
leas  telegraph,  military,  or  oommerelBl  lines, 
dal  report  sobmitted  hiylng  stress  on  U.  6. 
of  oommnnioatlons  with  r«»i*»n**"  America. 

GOVERNMENT  ENCOURAGEMEBTT 
PRIV ATE  ESTABLISHMENTS  IN 
SUPPLYING  OF  WiOK  MATERIAL 
COAST  DESENSE. 

Experience  has  not  shown  the  neoeaity  for  tbtj 
Government's  embarking  In  the  mannfacture  of 
any  class  of  material  whidi  has  thus  tar.  been  for' ' 
nished  exduaively  by  private  establishments. 

There  to  oertatai  ordnance  material  far  wbidi 
there  b  an  Increased  need  tn  time  of  war,  and  ft  ta 
imperative  that  adequate  provision  should  bi 
made  to  supply  the  consequent  demand.  This  end 
can  be  accomplished  only  by  establishing  tn  ad- 
vance plants  tn  excess  of  peao^  requirements  aad 
which,  of  necessity,  must  be  partially  nnemplojad 
in  time  of  peace.  It  to  unreasonable  to  expect  tbt 
private  manufacturers  to  maintain  sudi  plants. 

HARBOR  FLOATING  DEFENSE. 

An  adequate  naval  battle  fleet  required.  Fkiat- 
ing  defense  scheme  advocated  by  the  old  Endioott 
Board  deemed  unwieldy  and  of  little  valoe. 

ARMAMENT  RECOMMENDED. 

The  board  presents  a  table  covering  armameot 
details  ranging  from  Id-lnch  guns  downward,  ea»- 
bracbig  mortars,  submarine  defenses,  power  plants, 
searchligfhts,  etc. 

Total  of  detailed  estimatea-home  portsi 
IS0,879,339;  Insular  ports,  119,873,805  (including  am 
munition,  12,900,000);  Isthmian  Canal  ports, 
94,827,682. 

ORDER  IN  WHICH  DEFENSES  SHOULD 
BE  COMPLETED. 

(a)  Reserve  ammunition  aupply;  (b)  fire-control 
and  power  installations  for  existing  works;  (c) 
torpedo  defense  to  be  completed.  Urgent  that  ad- 
ditional guns  and  emplacements  recommended  for 
important  channels  should  be  oonmienoed  at  aa 
early  date  In  view  of  the  number  of  years  requiced 
to  complete  sudrwork. 

Among  the  places  recommended  to  be  defended 
are  the  following,  tn  the  order  desirable: 

Entrance  to  Chesapeake  Bay. 

Eastern  entrance  to  Long  Island  Sound. 

Puget  Sound. 

Subio  Bay. 

Quantanamo. 

Entrance  to  ICanila  Bay. 

Adequate  personnel  should  be  provided. 

Order  in  which  the  actual  work  should  be  takca 
up  should  be  left  to  discretion  of  the  Cliief  of  Engi- 
neers, with  cooperation,  etc.,  of  C!hlef  Signal  Offlcer, 
Chief  of  Ordnance,  and  Chief  of  Artillery. 
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or  THBBOABII. 

Wb.  H.  Tttt,  SeeraCaij  of  Wtr,  prasldcnt  of  tht 
bond;  Adm  B.  CbmOm,  Umtanm  stoflral,  XT.  8. 
AnuT;  1.  C.  BiUs,  nu^  guunl,  V,  8.  Army, 
ChW  of  Staff;  Cterin  M.  Thomas,  ntf  admiral, 
U.8.Kav7;  J.P.Stor7,mj^Stiiflral,U.8.Army; 
i.  W.  GiMly,  W^diflr  KHMfal.  diitr  8igiial  Offioer 
Wmhm  Qwiar,  MgMliflr  stnaral,  Cbtof  o(  Oid- 
A.  Ifarfcwttfa,  Mffdiw  cBnaral,  Cbki  of 
Samuel  M.  Hffli,  Mgadlar  snecal, 
Chkf  ol  Aitflhrr.  C  &  Sparry,  oaptain,  17. 8.  NaTj; 
G«Bqi  W.  QoaOiali,  migor,  Oaooral  Staff, 


OORTIIITS  or  BBPOBT. 

Minei  or  PTMUaot  Booatralt  to  Oongraai,  Mar. 
S»im;Mt«firamSacretar7  0f  WarWm.  H.  Talt, 
ttwmltttinwportoftha  board;  raport  of  tha  board. 


with  tha  ooat  of  said  gons,  moonta,  and  amplaoa- 
mmta.  (3)  Service  and  reevra  ammnnlHiwi  mp- 
ply  and  itocage  magMinea.  (4)  Tha  capacity,  of 
gem  and  pm-eairlaffa  works  In  tha  United  States. 

Raport  of  CommJttea  No.  2  composed  of:  IC*}. 
Qcn.  John  P.  Story,  U.  8.  Army:  Bilg.  Oan. 
Adotpbos  W.  Greely.Chlef  Signal  Offlov;  Brig.  0«o. 
William  Grocler,  Chief  of  Ordnance;  Brig.  Oan. 
Alexander  Maokansie,  Chief  of  Engineers;  Brig. 
Gen.  Samnal  H.  MiUs,  Chief  of  Artillery;  Capt. 
Charles  8.  Sparry,  U.  8.  Navy;  Ua^,  Oeoras  W. 
Ooethab,  GaoHal  Staff,  recorder.  Beporting  on 
tha  following  sabjecta:  (1)  Torpedo  dafansa,  flzad 
and  aolomobOa.  (2)  Power  plants  and  nsa  of 
alsotrldty  tor  posts,  armament,  and  aoesasoriss. 
(8)  Installatfcms  for  firs  control.  (4)  SearchUghts. 
(5)  Baeority  and  information. 


Bipart  ol  Oonunittaa  No.  1  composed  of:  ICi^. 
GflL  Join  P.  Story,  U.  8.  Army;  Brig.  Osn.  WH- 
Hui  Qrniw,  Chlsf  of  Ordnanoa;  Brig.  Gen.  Aiaz- 
Bdw  BsSkands,  Chief  of  Engtaaaers;  Brlfc.  Gen. 
flWBri  v.  lCiIli,Ghlef  of  Artillery;  Capt.  Charles  8. 
Spaiy,  U.  a.  Navy;  M^.  Oaot«B  W.  Qoathali,  Gen- 
•d  Staff,  rooerder.  Baporting  on  tha  foUowing 
stMK  (I)  Thastodyof  azpooed  ports  of  oorsea- 
enMt,iartni1tiginsn1sr  possssslnns,  and  faiformatfcMi 
■  to  tasoBSi  ef  askdng  daCsnaa  raqolrad  and  addi- 
tkail  ports  and  harbors  to  badsfandad.  (2)  The 
aimte  sad  eaUbsr  of  hlifik^ptmor  and  nnpld-flia 
tm  niiifsni  i  to  be  omplaoad  to  glva  a  reasonably 
|Hd  Mmji  at  aO  points  raoonimanded  for  defttss, 
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Baport  of  Committee  No.  8  composed  of:  Bear 
Admiral  Charles  M.  Thomas,  U.  8.  Navy;  Ma|. 
Gen.  John  P.  Story,  U.  8.  Armr*  Brig.  Oan. 
Adolphos  W.  Orsely,  Chief  Signal  Offlcor;  Brig, 
0«n.  Alarander  Mackansie,  Chief  of  Bngtoaers; 
Brig.  Oan.  Samoal  M.  Mills,  CUaf  of  Artinery ;  Capt. 
Charles  8.  Sperry,  U.  S.  Navy;  ICs}.  George  W. 
Ooathals,  Oenaral  Staff,  recorder.  Baportlnc  on: 
Fkjating  defenses,  consisting  of  retired  battleships, 
monitors,  etc.,  for  defense  of  harbors,  particolarly 
of  wide  entrsncsi,  and  tha  auxiliary  use  of  scoat 
boats,  torpedo  boats,  and  submarine  boats;  tha 
number  and  cost,  of  sodi  boats  and  other  floiting 
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FMC.     OPERATIONS  ON  DEFENSES  IN  GEBTERALt 

1866-1912. 

(See  alao  FlC  A,  p  1801,  of  this  Index.) 


187<K  Results  of  a  series  of  experiments  with 
modem  projectiles  opon  iron  shields  sod  earth  and 
end  paiapets.  70^  4.  Co..  .  O.  Barnard,  Lt. 
Col.  H.  O.  Wricht,  and  04>t.  P.  8.  MJcfaie  ordered 
to  determine  by  actaal  Inspection  the  extent  to 
which  iron  has  been  introduced  into  seacoast 
defenses  by  the  maritime  powers  of  Europe.  70^10. 

1878.  BE.  oiianlwd  in  June,  1865.  The 
projecta  lor  the  application  of  torpedoes  to  H. 
defense  was  considered,  the  commanding  offloer  of 
the  eiastneer  battalion  being  a  member  for  that 
72, 25. 


1873.  1300,000  app.  lor  torpedoes  for  H.  defense 
and  preserration  of  the  same,  and  for  obtaining  the 
latest  information  concerning  the  electrical  appap 
ratuSf  experiments,  conditions  of  service,  and  the 
systems  of  torpedo  defense  in  other  countries. 
Mi^s.  T.  L.  Casey  and  H.  L  Abbot  ordered  to 
Europe  to  obtain  this  information.    73, 25. 


1874. 

74»30. 


Some  rssults  of  torpedo  experiments. 


1878.  Torpedo  experiments  continued,  number 
of  trained  men  necessary  to  plant  mines.    75,  29. 

1878.  Experiments  with  the  iron  target,  tor- 
pedo crate,  torpedo  cases,  etc  78,  30.  Compari- 
son of  defensive  armament  with  that  of  an  enemy's 
oflensiva  armament.  Cost  of  some  of  the  British 
ships  of  war.    78,5;  79,6. 

1877.  Torpedo  trials:  Submerged  rfaig,  torpedo 
target,  torpedo  material,  and  reduction  of  data, 
with  reoom.  77,  25.  Beoom.  of  the  board.  77, 
27;  78,3L 

1878.  Project  ibr  the  year  1879^  presented. 
78,  84.  ToriMMlo  trials,  submerged  ring,  torpedo 
target,  torpedo  casss,  circuit  closers,  the  telephone^ 
with  reoom.  78,  80.  Current  observations  in 
rsfsrenoe  to  torpedo  defense,  by  Lt.  A.  H.  Payson. 
78,1304. 

1879.  Some  rssults  of  the  analysis  of  sub- 
aqueous explosions  and  of  electrical  fuses,  with 
rsQom.    7^35w 

1880.>  Seaooasts,  proper  method  of  defensa 
Comparison  of  the  methods  adopted  by  other 
countries  lor  seaooast  defenses.  80^  4;  81,  4. 
Results  of  investigatJoos  of  the  sympathetic  ex- 
plosions of  dynamite  and  other  experiments.  80^ 
ST.  Flans  for  coast  defsnsss,  questions  on  R.  and 
H.  imp.,  toipedo  defense,  with  results  of  the  inves- 
Ugatioos  and  reoom.  of  the  board.    80,  54;  81,  56. 


1881.  Report  by  Lt  CoL  Q.  A.  OlUmore  on 
the  condition  of  our  seaooast  defenses  and  the 
hnportanoe  of  strengthening  them,  involving  the 
following  subjects:  An  unprotedsd  seacoast;  char- 
acter  of  the  attack;  requirements  of  a  jgood  defense; 
Junctions  of  the  Regular  Army  and  militia;  defense 
by  a  H.  fleet  alone;  defense  by  fiortUications  and 
their  accessories;  a  perfect  defense;  torpedo  boats 
and  their  achievements;  with  a  brief  deseriptioa 
of  Bufflngton's  and  King's  ooonieipoise  gun  car- 
riages,  with  dmwlngs.    81,  800. 

1883.  Report  by  Lt  W.  H.  Bixby  of  a  Journey 
made,  1881-ea,  in  Belgium,  HoUand,  Oerxoany, 
and  England,  to  obtain  information  in  relation  to 
turrets,  armor  plate,  and  the  service  of  heavy  guss 
of  seaooast  defenses.  82.  435.  Coast  defenses, 
torpedo  defenses,  and  other  subjects  considered. 
83,  56.  Report,  dated  Nov.  30,  1881,  on  the  con- 
dition of  the  fortifications,  and  what  number  of 
them,  if  any,  could  be  dispensed  with.    83,  41L 

1883.  Seaooast  and  lake  flrontier  defenses  oon- 
sfdered.  Estimated  cost  of  fortlfloatlons  of  eight 
principal  ports,  860,000,000.  Itemised  estimate  of 
app.  required  for  188fr-86.  83,  4.  Coast  defense^ 
toii)edo  defense,  etc.,  considered.    88, 15. 

1884.  Coast  defenses,  consideration  ot  Ele- 
ments of  defense  for  the  entrance  to  a  H.  given, 
and  est.  oost  of  heavy  guns  and  emplacements 
needed  for  localities  mentioned.  875,000  allotted 
ior  toriiedo  defense,  experiments  continued  with 
explosives,  with  results  and  est  required.  Sum- 
mary of  operations  of  the  board:  Aug.  30, 1884,  the 
board  submitted  estimates  for  heavy  guns  and 
emplacements  for  the  places  given.    84, 5& 

1888.1  Preparation  of  report  by  Capt  Bixby 
upon  his  Investigations  in  Europe.  84,  42L 
Operations  restricted  to  thoee  necessary  for  the 
preservation  and  repair  of  existing  works.  The 
subject  of  the  defensive  system  of  the  country,  as 
hr  as  regards  the  ports  at  which  fortiflcations  or 
other  defenses  were  most  urgently  nquired,  r»> 
ferred  by  Congress  to  a  board  of  which  the  Sec  of 
War  was  president.  Est  oost  for  the  modification 
and  repair  of  existing  works  for  1886-^,  Sl,274,00a 
88,  4.  Capt  Bixby's  report  upon  investlgatkms 
in  Europe  completed.  88,  421.  Fortifications, 
R.  and  H.,  coast  defenses,  and  torpedo  defense 
considered;  experbnents  made  with  the  Sims 
movable  torpedo  and  new  explosives.    8ff»  48. 

1886.  Coyt  defense,  torpedo  defense,  with  ia> 
suits  <^  experimenta.  88»  48.  Comparisons  of 
iortiiicatkxns  of  the  present  day,  both  for  offense 
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ud  drfnn,  wftti  thon  of  iseo.  Tbelnsastgnnlii 
irrioi,  U80,  WIS  tlM  10>lneh  Rodman  smooth  bore, 
tt»  cceigy  of  vbosB  praJectlU  ww  2,000  f.-t.,  wlifle 
tb«  cma  of  Uw  "pieecnt"  day  deUrer  45,000  f.-t. 
d  eoss7(  aod  are  staadfly  inciaasiag  in  powar. 
DfaeiMiuM  of  a  naTal  attack  and  coast  dofenaas, 
tealftiv  ghao  ia  otdar  of  orgBOcy  for  defensivo 
The  d<iliii>jwii  and  their  aoceesorleB 
iimpaibup  of  the  U.  S.  12>faich  B.  L. 
rStt,  cast  iraD,  and  the  Kmpp's  13-faicfa  B.  L.  rifle, 
gmi;  oChvcalibars  diseosaed;  toipedo  system  oon- 
odHad  aaMMig  the  moat  Important  means  of  oon- 
doctiDC  an  actira  delenae  of  the  coast.  List  of 
ports,  with  deuLilption  of  fortifications  and  other 
6ikaaM  with  refenooe  to  armament,  minea,  tor- 
ptdom,  ate.  Practical  measoraa  lor  obtaining  the 
ippliaDeaa  lor   defcnaee    Recapltnlation .  of  aat. 


1887.  Est.  Idt  oonstr.  of  gun  uid  mortar  ba^ 
taria,  torpedo  caaematea  and  galleries,  and  for 
pinhaas  of  torpedo  material  lor  the  defen^  of  the 
chirfMporta.    87,4. 

1888ii  Acta  of  1876-80  app.  each  year  for  the 
pwtactiun,  pieaaifBlbn,  and  repair  of  fortifications 
tDd  otbv  wrka  of  daianae,  mnofiOO;  acta  of  1881-^, 
■L,  flTS^OOO;  and  aet  of  1885,  8100,000.  Thia  latter 
«Bs  the  last  app.  and  was  piacticaUy  exhausted 
by  the  «id  of  the  year  lor  which  it  waa  i4>p.  Sat 
of tpp.raQDirBd far  1880-00, |4,052/X)0.    88,4. 

1888.1  Extract  lh>m  report  of  Board  of  Engi- 
osen  vitb  reference  to  the  existing  contracts  for 
aakji^  annament.  Main  features  of  the  proj.  of 
the  board  on  fortiflcatlona,  1885,  and  permanent 
fi«vd  of  Engineers,  with  eat.;  1200,000  app.  for 
tepedota  lor  H.  deftaae  and  $290,000  for  caaematea 
aad  cable  gaUerles  lor  operating  aobmarine  minea 
Bcpeirand  prssarvation  of  Fort  Marion,  St.  Augiu- 
dv,  Fli.,  adriaad;  8117,000  app.  for  sea  walls  and 
■nfaaokments.  Eat.  given  of  app.  required. 
69,4. 

1890.  Eat  kr  datenalve  worfca;  8117,000  app. 
lor  wk  walla  and  earth  emhankmanta  at  Fort 
Kii^n,  DaTids  lakL,  and  Oovemon  laid.,  N.  Y. 


1881.  Loealltlaa  named  at  which  i^p.  are  to 
be  cxpaided  and  where  delanaive  works  are  in 
pnmB.   91,4. 

1888.   Eataodpnj.gtvan.    99,4. 

1883.  Pnpoaad  new  worki.  Table  girinc 
halStj  aul  aimamaot  for  which  fbnds  have  bean 
iDottad.   98^4. 

1884.  AnotnMDtsmada*   94,4,U. 

188ft.  Pnj.  lor  defanae  prepared  lor  localitiea 
oaaiid.  Plaoea  named  where  allotmenta  have 
bam  made  lor  amplaoamenta  and  additional  plat- 
tans;  25  oaaamatea  completed  at  plaoes  named, 
nd  3  non  beinc  bollt:  820,000  app.  lor  rabmarine- 
Bkia  mattrM  and  naoeaaary  qyplianoea.  9A»  4. 
HacM  named  where  aUotmenta  have  bean  made  lor 
bKinntacnfwwiafka.  9I(,1X  Flaeeanamedwiiere 
v«k  of  jimawialbai  and  repair  of  lortifloatlona. 


haa  been  carried  on  daring  the  year.   9A»  13. 
1150,000  app.,  1804,  for  sites  for  defenses  at  Narra- 
gansett  B.,   Baltimore  H.,  and  Charleston  H. 
'95,14. 

1896.  Liat  of  plaoea  named  where  detailed 
pro),  lor  artillary  defanaee  have  been  preparad. 
Uae  made  of  the  exlating  old-type  fortiflcatlona. 
96,  7.  IfiOO/XX)  app.  lor  sites;  negotiations  in 
progress.  Work  in  progress  on  sea  walls  and 
embankments.  Emplacements  named  when  allot- 
ments have  been  made.  Statement  showing  the 
conditions  of  the  various  emplacements  Sept  15, 
1800.  Total  armament  proposed  in  the  proJ.  for 
defenses.  96,  10.  8100,000  app.  for  aubmazina- 
mine  defense;  28  caaematea  completed,  1  more 
being  built    96^11. 

1897.  Localitiea  named  where  title  to  altea  haa 
been  obtatned.  Table  giving  emplacementa  pro- 
vided for.  Work  in  progress  at  22  ports.  Objeo* 
tfons  given  to  the  contract  system  as  applied  to 
fortifications.  Statement  showing  the  conditfon 
ci  the  various  emplacements  at  the  dose  of  the 
fiscal  year.  97,  10.  8150,000  app.  for  subnuu-ine- 
mine  material;  4  casemates,  2  special  torpedo  store- 
houses and  storerooms  being  built    97, 11. 

1898.  Localitiea  named  where  proJ.  for  per- 
manent and  temporary  coast  defenses  have  been 
prepared.  Statements  of  app.  for  gun  and  mortar 
batteries- and  of  the  type  of  gun,  with  total  guns 
and  total  emplacements  provided.  Tables  giving 
total  number  of  emplacements  provided  for,  and 

*  either  completed  or  under  oonstr.  at  the  beginning 
of  4he  year.  Nearly  all  the  guns  mounted  trana- 
ierred  to  the  artillery.  98,  8.  Discuasfons  of  the 
duties  of  a  fortress  commander  as  applied  to  the 
defenses  of  New  York  H.,  by  Brig.  Gen.  O.  L. 
Gillespie.    98,579. 

Dynamite  batteries:  These  batteries  constr. 
under  the  Ordnance  Department  in  past  years  at 
locations  named;  8150,000  app.  in  18d8  for  work  in 
San  Francisco  H.;  work  In  progress.  Localities 
given  where  batteries  will  be  erected.    98, 11. 

Submarine  mines:  List  of  some  of  the  t0fx>edo 
material  purehased. 

Preservation  and  repair  of  fortifications:  Neces- 
sary minor  repaira  made. 

Sea  walls  and  embankments:  855,000  app.  for 
repairs  at  places  named. 

Sites:  Localities  given  where  title  has  been 
obtained  to  altea. 

Natfonal  defanae:  Allotmenta  and  their  objeots 
lor  1808  given.    98,14. 

1899.  Thirty  localities  named  where  pro],  for 
defenae  have  been  adopted,  also  phusaa  where  oon- 
sidereble  study  has  been  given  coast  defenses  of 
insular  possessions.  Work  has  been  carried  on  at 
25  localities,  at  nearly  all  of  which  sufficient  heavy 
guns  and  mortars  now  Installed  permit  of  an  efleo* 
Uve  defense  against  naval  attack.  Temporary 
batteries  maintained  till  the  close  of  the  war  ith 
Spain.    99, 9. 

Oun  and  mortar  batteries:  The  contract  work 
aothorlaed  by  Congreaa  completed  exo^t  one  ooo- 
Izact.    Diacoaaion  of  contract  worlc 
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DTwnito  b«tt«Wt:  Work  oonq>toted  t  Ban 
Wnndaoo;  provlskm  yvt  nmaiiu  for  work  at 
Sandy  Hook,  and  othir  places  given  where  con- 
tracts have  been  made  under  act  of  Sept.  22, 1888.* 

Bange  and  pooition  finders:  The  question  of  the 
type  of  finder  tieet  adapted  not  yet  definitely 
settled.    90,12. 

Preservation  and  repair  of  fortifications:  Bepairs 
ocmflned  mainly  to  englnww  material  in  the  new 
seaooast  batteries.  The  question  of  waterproofing 
magasines  to  be  further  considered. 

Supplies  for  seaooast  deltoses  necessary  for 
operating  electric  light  and  power  plants,  no  Itmds 
available.   08, 14. 

Sea  walls  and  embankments:  82,500  app.  Work 
carried  on  at  Fort  Schuyler.   99, 14. 

Sites:  8300,000  app.,  negotiations  in  progress  at 
placea  given.   99,14. 

Submarine  mines:  81,386,000  app.  Sar  torpedo 
material  and  the  plantiiig  and  maintaining  of  the 
mine  fields;  850,000  app.  for  torpedoes  fbrH.de- 
fsoM,  and  applied  to  purchase  of  additional  torpedo 
material  and  oonstr.  of  additional  storage  facilities 
for  material  on  hand,  and  torpedo  experiments. 
The  practi^  experience  gained  with  the  adopted 
toriMdo  system  during  the  war  with  Spain  invalu- 
able.   99,15. 

National  defeoae:  App.  and  puipoeee  given. 
99,15. 

1 1900.  Localities  named  where  proj.  for  da* 
fBDse  have  been  adopted.  00,  6.  81,800,000,  the 
est  cost  for  defense  of  San  Juan,  Porto  Rico. 
Bapid  increase  in  the  resisting  power  of  armo^ 
plate  in  ship  constr.,  necessitating  corresponding 
ehaoges  in  the  details  of  coast  defensea.  The  sea* 
coast  defenses  are  now  about  50%  completed. 
00,7. 

Oun  and  mortar  batteries:  App.,  1800  to  1900, 
823^142,212.62,  not  including  8306,805.04  tot  national 
defense.  Tables  giving  type  of  gun  and  carriage, 
with  total  number  of  each  provided,  also  emplace- 
ments provided.  Table  giving  total  number  of 
emplacements  of  every  kind  provided  for  by  all 
app.,  also  their  condition.    00, 7. 

Dynamite  batteries:  8180,000  app.  for  pneumatic 
dynamite  batteries;  work  begun  at  Sandy  Hook, 
and  plans  in  progress  for  other  places  given.    00, 10. 


Bange  and  podtioQ  finders:  %}SOflO0  app. 
additional  range-finder  stations;  80  previoualy 
stnicted;  total  number  projected,  177.   00^  10. 

Preservation  and  repair  of  fortifications:  Wetter- 
proofing,  and  care  of  engineer  material  the  principal 
work.    00,11. 

Supplies  for  seaooast  defenses:  825,000  ^p, 
supplies  for  light  and  power  plants.    00^  11. 

Sea  walls  and  embankments:  8200,000  app 
places  named;  work  in  progress.    00, 11. 

Sites:  8200,000  app.;  sites  bought  and  proceed- 
ings  instituted  for  others.    00, 12. 

Submarine  mines:  9SOflO0  app.;  work  in  procreas 
equ^ping  all  Hs.  with  a  fiiU  complement  of  torpedo 
materiaL    00,12. 

19004>1.  Oontinnance  of  stody  of  existing  tor- 
pedo system  in  the  light  of  reports  submitted  by 
officers  of  the  Corps  of  Engineers  in  charge  of 
submarine^nine  defenses  during  Spaniih-Amerioaa 
War.    01,5,685. 

19004>1.    ProJ.  for  81  looaUtfes  adopted.    List 
ofsamegiven.    Detailed  proJ.  for  defense  of  eotnuoce 
to  Chesapeake  B.  at  Cape  Henry,  Va.,  approv. 
Sec.  of  War.   Several  additional  localltiea  under 
consideration.    Study  of  defenses  of  Porto  RJoo 
and  Hawaiian  Islands.   Est.  for  San  Juan,  P.  R., 
81,800,000  prepared,  pre.  proJ.  lor  Pearl  H.  and 
Honolulu,  H.  T.,  available.   01,  6.    Defenaes  of 
U.  S.  about  50%  done.    During  past  year  con- 
siderable progress  made  toward  installation   of 
adequate    rapid-fire    armament.    Existing    app. 
pro],  for  seaooast  defense  contemplate  "*«?«i"tfng 
about  464  heavy  guns  of  8, 10, 12,  and  16  inch  caliber, 
about  1,041  R.  F.  guns  from  6-pounder  to  6-inch 
caliber,  and  of  about  704  mortars;  total  cost  est., 
860,000,000.    Up    to   present   time   823,757,009.02 
app.    8992,000  spent  for  reoonstr.  and  repair  of 
damaged  fortifications  at  Galveston  in  hurricane 
of  Sept.  8, 1000.    Table  showing  guns  and  carriages 
provided  for  by  Ordnance  Department  and  em- 
placements provided  for  by  Engineer  Departznont. 
During  year  following  armament  added:  Fifteen 
12>inch,  seven  10>inch,  eleven  8-inch,  35  R.  V. 
guns,  and  23  mortars.    Existing  contract  Venable 
Constr.  Co.,  Atlanta,  Oa.,  for  constr.  of  gun  and 
mortar  batteries  at  Key  West,  Fla.,  abandoned. 
Work  readvertised  and  let  to  L.  L.  Leach  A  Sons, 


>  XTp  to  June  30, 1900,  provision  had  been  made  for  empladng  800  heavy  guns,  868  rapid*fin  guns,  and 
372  u>Inch  mortars. 

The  status  of  emplacements  for  which  funds  had  been  provided  by  Congress  up  to  June  30, 1900,  was 
as  follows: 


Qmu  mounted 

Ready  for  armament. 
Under  construction. . 
Mot  yet  begun 


Total. 


124ndh. 


57 
23 
18 


08 


lO-inoh. 


105 
8 
9 


122 


S-lnoh. 


«75 

16 

8 


94 


Bapid 
fire. 


12-ineh 


53 

240 

«189 

84 

81 

48 

46 

873 


>  Ten  of  these,  mounted  temporarily,  have  since  been  dtanoonted. 
*  T|T«inHing  sevanty  d>poanders  not  requiring  permanaat  amplaoemintfc 


rSnVoL  11.  ni.  Ti-17071 
L  tor  exptapatloM.  etc  J 
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1829 


m.  Bst.  of  UfitOfiBO  sob.  lor  oontr. 
vwfc  OQ  gun  and  mortar  battcrtaa  in  aoootdanoa 
viEli  prq|.   nbte  of  gans  pforUid  and  amplaoa- 


ISOl^lt.  fioaid  on  toipedo  ^yatam  dianl^ad. 
S«oards  mot  to  AitfUvy  School  of  Sabnuurlna 
D«lBai,WiIlBts Point, N.Y.  03.(L  Dafsnaeof 
Gmt  Lakaa  and  8t  Lawianot  R.  ondar  ooDsidara- 
tta.  Pwij.  9of  ikiffanw  of  Potto  Rloo»  Hawaii,  Guam, 
Mwfla,  and  8oMg  B.  approy.  by  Bae.  of  War.    Da* 

to  Bndioolt  Board  todarinft 


•pBMntofdiimia  andattack  matbodsiinoa  Endioott 
Boird.  gxirtlng  proj.  for  naooast  dafwiww  com* 
priK  SS6  hmvj  gam  of  8, 10,  and  13  inch  caliber, 
1^  R.  F.  goaa  from  2M  to  6  tneh  caliber,  and 
M4  Bflrtam.  Total  anginasring  coat,  l5O/XX>,000i ' 
Act  llaj  S,  1900,  dooa  not  pennit  oonstr.  of  mortar 
btttviiL  Bummar,  1901,  aatisfaetory  teato  made 
d  nottt  battarlea.  08,  8.  Table  of  guna  pro- 
Tidtd  and  enplaoemant  dona.  08,  0.  Ordnanea 
I)«partBant  deaigning  5  R.  F.  gona  to  fit  emplaoe- 
iMDtsftrBivaniavaantalgana.  09,10.  Added 
dnriBg  jMr  Bight  13-iiich  gona,  three  8-inoh  gons, 
9  R.  F.  guns,  and  34  mortara.  OS,  IL  Oontiact 
fv  E«y  Wert  vofk  let  L.  L.  Leaeh  A  Bon  (failed), 
WBoUad.  Wailc  to  be  done  by  hired  labor  and 
chaifBd  against  oontiactor's  bondsman.  03,  11. 
IsL  HfiOOfiOO  made  lor  continuing  constr.  gnn 
•ad  mortar  batterlea.    03,11. 

1902-08.  Inttieabaenoeoflegia1ation,amized 
board  of  Fngliwer  and  ArtElvy  olBovs  by  an. 
te.  of  War  haa  partly  planned  and  reported  upon 
am^mtcf  defnaa  of  moat  important  insular  Hi. 
SaBMtol  to  add  a  naval  oifllMr  and  that  board 
BMt  io  Washington,  D.  C.  03,  8.  D^fonsaa 
Don  than  90%  dooa.  Existing  proJ.  for, defense 
(onpffiso  9S8  gone  of  8,  10,  and  13  inoh  caliber, 
1^  R.  F.  gone  Ihxn  2JM  to  6  inoh  oallbor,  and 
S3  BMrtark  OS,  9.  Added  dnrlng  ytar  Twelve 
13-faidi,  three  10-lncb,  four  8-iiicli,  70  R.  F.,  and  31 
nnrtKi.  03,  UL  Eat.  of  fd^asOiOOO  lor  oontr 
wk.  08,1X 


1004.  Szisttog  proJ.  calls  for  three  hondrMl 
and  sixty-four  8, 10,  and  12  inoh  guns,  1,996  R.  F. 
a.M  to  6  inch,  and  SM  mortara.  ProvislBn  made 
for  ampladng  334  heaTy  guns  (Including  20  tem- 
'poraiy  emplao«nents),  887  R.  F.  (including  1 
tan^Kxary  emplaoamant),  and  three  hundred  and 
seventy-six  13-inch  mortars.  Added  during  the 
yaaR  One  13-inoli,  four  10-inch,  7  R.  F.,  and  21 
Est, $4,00(^000.    Od»6k7,8. 


1004-OB.  A  board,  known  aa  the  National 
Coast  DeiBnae  Board,  with  Bao.  of  War  as  ito  preaf- 
dsnt,  to  stody  modem  daftosss,  oonstitnted  by 
Sxecutire  order.  Off,  7.  Ouns  added  durtiig 
year.  Seventeen  mortars,  eight  13-inch  guns,  one 
8-inch  gun,  and  46  R.  F.  guns.  Est,  84,000,000. 
00,8. 

190ff-oe.  Board  submitted  final  report  FM>.  1, 
1906.  06,  5.  (Bee  Part  6,  FMB,  p.  1891,  of  thia 
index.) 

Est,  816,O0;481  wiU  be  nqutred.  06^  6.    Qmm 
added  during  yean  Eight  mortars,  four  12-inch 
guns,  and94R.  F.guns.    06»  t.    Est.,  84,947,400 
06»7. 

lflNMM>7.  Guns  added  during  yean  One  mer> 
tar,  three  10>taich  guna,  and  130  R.  F.  guns.  07*7. 
Eat.,  84,247,400.    07,7. 

1007^8.  Added  dnriog  yean  Four  10-lnoh 
guns  and  51  R.  F.  guns.  07«  11.  Table,  stotus  of 
permanent  work  completed,  or  in  progress.    07ff  10. 

1008-00.  Added  during  yean  ThrM  8-ineh 
guns  and  28  R.  F.  guns.    00, 12. 

leo^ia  Added  during  yean  Three  lO-lndi 
guns  and  40  R.  F.  guns.    10^  14. 

lOlO-ll.  Added:  Four  lO-inch  guns  and  29 
R.  F.  guna.    11, 9. 


1011-ia.   Total     app., 
lUXMM)  submitted.    U^  %» 


829/106,664.80.    EM., 
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FMD. 


PBESERTATION  AND  REPAIR. 

(8m  also  PICA,  p.  1801  of  this  Index.) 


Part. 


Title. 


1 
2 
8 

4 


Preservation  and  repair. 
PreaervBtian  and  repair,  insolar. 
Preservation  and  repair,  torpedo  Btructores. 
Preservation  and  repair,  torpedo  structures,  insular. 


Part  1,  FMD.  Preservation  and  Repair. 


1900-01.  Operations  limited  mainly  to  the 
preservation  of  engr.  material  in  the  new  hatteries, 
to  the  application  of  remedial  measures  for  imp. 
the  conditions  of  the  magazines  of  the  earlier  works 
as  regards  dampness,  and  to  the  care  and  preserva* 
tion  of  the  t<»pedo  material  stored  at  each  H. 
Est.,  1300,000  for  next  year,  as  $100,000  of  past  year 
nadequatow    01«  IL 


1901-05.  S30O,0QO  addlticmd  ursBnOj  needed. 
OS,  12;  03, 12;  04,0;  Off,  10. 

1905-06.  To  keep  Jortiflcatbns  in  effective 
condition  an  average  expenditoie  of  not  leae  than 
$25,000  a  month  is  essential.  06»  8;  07,  «;  08,  U; 
09, 14;  10, 10;  11,  12;  13,  U. 


Part  2,  FMD.    Preserratlon  and  Repair  of  Fortifications, 

Insular  Possessions. 

1908-09.    Est.  prepared  for  preservation  and      $1,500  for  Hawaiian  Islds.;  and  $14,000  for  PhU^ 
repair  of  completed  batteries,  by  minor  repairs,     pine  Islds.    09, 19;  10b  20;  11, 21;  ia»  19l 
painting,  etc.   $900  for  Quantanamo  B.,  Cuba; 


Part  3,  FMD.    Preservation  and  Repair  of  Torpedo  Structures. 


1904-05.  New  torpedo-defense  structures  are 
built  of  timber  and  corrugated  iron,  and  ar^  liable 
to  more  rapid  deterforatfon  and  decay  than  the 
mora  ceatly  stmotures  of  concrete  and  masonry. 


An  est.  of  $50,000  submitted  for  preservatfon  and 
repair.  05, 12;  06,  0;  07,  U;  08, 16;  09, 17;  10b 
18;  11,1&. 


Part  4,  FMD.    Preserration  and  Repair,  Torpedo-Defense 

Structures,  Insular  Possessions. 

1908-09.  In  order  to  provide  for  maintenance  est.  $1,000 submitted  for  Phfllpplnelslds., and $SOD 
in  proper  oondltfon  of  the  numerous  structures  for  Hawaiian  Idda.  00,19;  10^20;  ll«a;  13*201 
already  erected  in  oonneotton  with  torpedo  dafeoM^ 


[See  ToL  n,  pp.  yi-nSJl 
L  for  ezplanatlons,  etc  J 
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1831 


FHE.    KANGE  AND  POSITION  FINDERS,  AND  FIRE  CON- 

TROL. 

(See  VUK,  p.  1801  of  this  Index.) 


Psft. 


TtUe. 


I    Rangt  and  positiaii  flnden,  etc. 
3    Flic  eoatroi  at.  batteries,  insular. 


Part  1,  FBOEL       Range  and  Position  Finders. 


19OO-01.  Objection  made  by  experts  to  the 
iSB  of  hjgh  towers  on  low  sites.  Work  on  towers 
iSo|>ped  tfll  Tisws  at  artillery  ooald  be  obtained, 
lit  of  SUO,000  submitted.    01*  IL 

1901-09.  Progres  made  in  systematizing 
mattv  of  Hie  oontrol.  Division  of  authority  among 
Eagr.,  Ordnance,  Signal,  and  Artillery  Depart- 
caenta.  Steelwork  delayed  by  steel  market. 
Nfatt  file  comm.,  45  battery  oomm.  eta.  done;  12 
fire  oomm.,  3  battery  oomm.  sta.  undar  oontmct. 
ExiMriments  onder  way  to  make  smaller  towers. 
08.11,12. 

1009-03.  El0v«i  fire  oomm.,  55  battery  comm. 
Its.  completed;  22  L  c.  and  55  b.  oi  under  coostr. 
03.12. 

1904k  Hodbontal-base  system  of  position  ftnd- 
iQC  racaatly  adopted  by  Artillery;  boards  of  3 


traveling  Artillery  oi&oers,  aasoelated  with  looat 
ArtiUeiy  commanders,  and  district  Engr.  offlom 
at  each  fortified  H.  on  the  Atlantic  and  Ooll  coasts 
prepared  necessary  schemes  of  base-end  stations. 
04«8. 

1904-05*  Tentative  flrfr«ontrol  schemes  for 
existing  batteries  adopted  by  Chief  of  Artillenr» 
and  detailed  plans  covering  engineering  part  of 
work  prepared.    Off»  0. 

1905-00.  1500,000  allotted  tnm  act  Mar.  S» 
1005,  applied  at  New  York,  Boston,  and  Portland. 
Plans  and  est  Ibr  work  to  be  done  with  app.  of 
0700,000,  act  June  25,  1010,  In  preparation,    oio^  7. 

1900-07.  Engr.  work  in  progress  undar  allo^ 
ments.  07,  8;  08,  U:  00,  IS;  10b  15;  11,  14; 
19,8,0. 


Part  S,  FME.    Fire  Control  at  Batteries,  Insular  Possessions. 


1905-oei.  In  order  that  the  high-power  bat- 
tales  now  bonding  and  those  to  be  built  during 
the  next  flaeal  year  may  be  equipped  with  ade- 
qoate  flre-ooDtrol  systems,  an  est.  amounting  to 
|7S2,aeo  is  sahmitted  to  cover  coat  of  Engr.  work. 


106,480  for  Ouantanamo  B.,  $105,120  for  Honolulu 
and  Pearl  H.,  1320,480  for  Manila,  and  $161,280  for 
Subic  B.  00.  11;  07,  12;  08,  17;  09,  18;  10,  20; 
11,22;  13,20. 


9 
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FMF.    SEABCnUGHTS  AND  ELECTEICAL  EQUIPBfENT. 

(See  FMA,  p.  1801  of  this  Index.) 


Part. 


Title. 


1 
2 
8 

4 
6 


Seerchliditi  and  eleetilcal  connections. 

Reeervelights. 

Searchlights,  Insolar. 

Electrical  installations. 

Electrical  instaUations,  insular. 


Part  1,  FMF.    Searchlights  and  Electrical  Connections. 


1900-01.  Work  oo  insteUation  of  searchUstits 
at  delenaes  of  New  York  H.  well  advanced.  Be* 
coming  important  to  inaugurate  systematic  instaUa* 
tlon  of  searchlight  apparatus  for  night  defenses. 
Economy  in  installation  and  the  keeping  of  electric 
plants  in  good  order  in  time  of  peace  are  promoted 
by  habitually  using  fortification  plants  for  post 
llluminatfon  also.  Ests.  $500,000  for  installatfon 
of  seandiU^ts  and  $600,000  for  installation  of  post 
mains  and  oonduits  urgently  reoom.   01, 13. 

1901-06.  Est  1600,000  submitted.  Oa»  14; 
08,  14;  04i  0;  Ofi.  10;  06»  8.  Natfonal  Coast  De- 
fense Board  est.  cost  of  sul&olent  searchlights  for 
coast  of  U.S.  as  12,907,700.   06»8. 


1906-07.    Est.  11,000,000  submitted.    07,9. 

1907-08.  Eight  projectors  of  a  new  typf 
developed  abroad  and  2  of  domeslfo  manutectart 
purchased  and  issued  to  troops  for  test.  Est 
1007,000  submitted.    08,  IS. 

1008-00.  Est.  $897^000  submitted;  reduced  by 
Sec.ofWartog50,000.    09.14. 

1909-ia  Est.  $516^000  submitted;  reduced  to 
S50,000.    10,16. 

1910-11.    Est.  1102,000  submitted.    11,  IL 

1911-13.    Est.  9250/X)0  submitted.    ia,9L 


Part  2,  FMF. 


Besenre  L^hts. 


1908.  An  est.  919,600  sabmttted  to  supply     batteries.   09, 17;  lOt  17;  11, 18;  1%  IL 

reserve  eleotric  lanterns  in  snfBcJent  quanti^  toall 


Part  3,  FlUF.    Searchlights,  Insular  Possessions* 

1900.    For  the  purchase  and  installation  of  Juan,  P.  R.;  895,000  to  Pearl  H.  and  Hooobla; 

searchlights  at  the  defenses  of  the  insular  posses-  Hawaii;  857,000  to   Quam;  896,000  to  Subic  B., 

sfons,  est.  of  8600,000  is  submitted,  884,000  to  be  P.  I.;  and  8114,000  to  Manila,  P.  I.    07»  12;  08,  IT. 

applied  to  Guantanamo  B.,  Cuba;  857,000  to  San  09, 18;  10, 21;  11, 20;  13, 18b 


Part  4,  FMF.        Electrical  Installations. 

1906-07.   The  Natfonal  Coast  Defense  Board      additfon  to  current  required  for  searohUghts. 
est.  that  85,216,081  would  be  required  to  furnish     8;  08»  IS;  09, 13;  10, 16;  11, 10;  13,9. 
electrfoal  equipment  for  defonsiw  in 


07. 


FrJ^^oS:Uf]  FORTIFICATIONS.  1888 


Pirt  5,  FHF.   Beetrica]  InstaUatlons,  Insular  Possessions. 

190»«7.  NiODinl  OoMt  DflfaoM  Board  est.  1908-09.    Kst  tl27^  for   PhUlppinii.  nb- 

SSyiS  TOdd  te  nquind  to  tarnish  MoesMry  mltted.    00, 1& 

ilN(riMl«19^iiMitl]rdaiBD8e8onnsiilvpo«BM-  1909-ia    Eft.  $171,982  for   PhiUppiiMf  laU 

siau,  m  iddiUn  to  cnmnt  requind  for  March-  mitttd.    10^  U 

l^te.  ItlUk  taiiWr  iar  QnantanMno  B.,  9M,4BO  191<^11.    Est.    S3S,000   for   HawaUsu   Ulds^ 

te  HaDolnlD  sni  Pflsri  H.,  $350,081)  for  Manila  $21,814  for  PhUippiM    11, 20. 

iadt]fiVUior8QUoB.nbiiiitt«l.    07»12.  1911-19.    Est.    $34,480   for    HawiUan    Iddi. 

1007-08.  ToBdi  praridtd;  work  In  pracnss.  13»  UL 
for  flMrtiBnitlBB  «t.  i330,8»  sabmittad,  $14,480 
far  BsviiiHi  mk.  tod  tllO^OO  for  PblUnpiiMiL 
08|I7. 
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FMG.     SITES, 


"^TERIES,  AND  EMPLACESIENTS. 

(See  FMA  p.  1801  of  this  IndcoE.) 


Part. 


Title. 


1 
2 
3 
4 


Sites,  etc. 
Sites,  insular. 
Dynamite  batteries. 
Modernizing  old  emplaoemerts. 


Part  1,  FMG. 


Sites. 


190<M>1.  Negotiations  oontinoed  for  acquisi- 
tion of  sites  at  Boston  H.  (2  sites),  Narragansett  B. 
(3  sites),  New  York  H.  (extension  of  Fort  Newton), 
Port  Royal,  8.  C ,  San  Francisco  H.,  San  Diego 
H.,  St.  Johns  R.,  Fla.,  Fort  St.  Phillips,  La.,  and 
(3ape  Henry,  Va.  Acquisition  of  1  site  at  Narra- 
gansett  B.,  2  tracts  at  Fort  Newton,  1  site  at  San 
Francisco,  and  remainder  of  site  required  at  Port 
Royal,  S.  C.  completed  during  year.  Est.  12;- 
000,000  submitted.    01,11 

1901-02.  Negotiations  for  site  at  Portland. 
Me.    Est.  $2,000,000  submitted.    Q3, 13. 

1902-03.  Site  at  entrance  to  Long  Isld.  Sound 
and  1  tract  at  Fort  Hunt,  Va.  Est.  $2,000,000  sub- 
mitted.   03,13. 


1903-04.  Negotiations  for  sites  at  Senses  of 
Kennebec  R.,  Me.;  Charleston,  S.  C;  Mobile 
Ala.;  the  (Columbia  R.,  and  Fuget  Sound.  Est. 
$650,000  submitted.    04,9. 

1904-05.    Est.  $500,000  submitted.    06,  UL 

1905-Oe.    Est.  $3,310,500'submitted.    06,8. 

1006-07.    Est  $3,478,500  submitted.    07,8. 

1907-08.  (>onstr.  of  wall  at  Boston  by  city  In 
progress.  Tract  at  Fort  Armistead,  Md.,  pin>> 
chased.    Est.  $250,600  submitted.    08,13. 

1908-00.  B.  on  defense  of  San  Pedro,  CaL^ 
submitted.    Est.  $408,000  inadequate.    00,14. 

1009-10.  Acquisition  of  land  for  San  Pedrs 
completed.    10, 15. 

1910-11.  Est.  $150,000  for  acquisitton  of  Isod 
at  Cape  Henry.    11, 11;  12,  la 


Part  2,  FMG.    Defenses  of  Insular  Possessions. 


1902-03.  Imp.  of  providii^  for  defenses  of 
insular  possessions.  Est.  $2,000,000  for  oonstr. 
gun  and  mortar  batteries.  Est.  $526,100  for  land 
ior  sites.    03,14. 

1903-04.  Preparation  of  pre.  projs.,  accurate 
surs.  of  sites  completed.  Funds  applied  in  the 
Philippines.  Negotiations  under  way  for  acquisi- 
tion of  land.    04, 10. 

1904-05.  Installation  of  batteries  tor  the 
defense  of  important  naval  station  at  Ouantanamo 
B.,  Cuba.  Important  that  remaining  sites  be 
obtained  as  soon  as  possible.    05, 12. 

1905-06.  Act  1906  provided  for  batteries  in 
the  Hawaiian  Islds.    00, 10. 

1006-07.    Est.  for  next  year,  $8,618,000.    07,  IL 

1905-06.  Est.  $526,100  submitted  for  acquisi- 
tion of  sites  In  the  Hawaiian  lalda.    06»U. 


1907^8.  Suggest  condemnation  proceedlo^^ 
08,17. 

1907-08.    Est.  $2,818,400.    08,16. 

1908-09.  Condenmation  proceedings  bisti- 
tuted;  court  decree  rendered.  00,  18;  10,  21;  11* 
21;  12, 19. 

1908-09.  Batteries  have  been  oonstr.  at 
Ouantanamo  B.,  Cuba,  and  constr.  work  now  la 
progress  at  Honolulu  and  Pearl  H.,  Hawaii,  sod 
Manila  and  Subic  B.,  P.  I.    00, 17. 

1009-10.  Est.  $262,200  (reduced  to  $150,000) 
for  Hawaiian  Islds.,  and  $l,ieu,000  for  Philippiztf 
for  completion  of  proJs.    10, 19;  11, 19;  12,  IS. 

1010-11.  Foe  oonstr.  of  works  of  dBtaue 
against  landing  parties  in  the  Philippine  Islds., 
app.  as  follows:  Act  Mar.  4,  lOU,  $180,000.  lit  2% 
18,20l 


f8«VoUl,pB.Ti-lT»71 
I  fornpiuitfanis,  etc.  J 


FOBTIFICATIONS. 


1885 


hrtS,FM&. 


Dynaidlte  Batteries. 


WM\.  Wflik  on  bittary  at  S&ndy  Hook 

(nplitRl:  ttiitat  nsban  Idd.  bcgmi.  On  Juno 
«.  QOl,  Bond  or  Ofdnanoe  and  Fortificatioas 
npotttd  Uds  type  of  battary  olwolete.  Sec  o£ 
Ttf  ordeni  disoootinuanee  of  work  at  Fisbtts 
liiiaodFvtRoTiL   01,  la 


1901-02.  Sec.  of  War  directed  sale  of  oboolete 
dynamite  ^ons.  No  farther  reports  to  bo  sub- 
mitted.  02,11. 


Firt  i,  FMG.    Modernizing  the  Older  Emplacements* 


iW348.  Fiopowl  to  bring  older  emplaoe* 
■nts,  ftnt  Noitr.  onder  Endkx>tt  plan,  up  to 
itit  EH  |N2^  lor  1^  dUtawU  en^lacfr- 


1900-12.  An.  asked  to  apply  |1«5,2S1J0  to 
the  initiation  of  mechanical  jwwder  service.  07, 8. 
An.  granted'  arranfements  for  manufsotore  and 
installation  of  machines  in  progress.  08»  Ug  00^ 
]a;10,i4;  11,8;  12,& 
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FMH. 


SUPPLIES. 

(See  FICA.  p.  1801  of  this  Index.) 


Part. 


1 
2 
8 


Title. 


Supplies  for  coast  defense. 

Supplies  for  coast  defense,  insular. 

Equipment  of  Coast  Artillery,  armories,  Organised  Militia. 


Part  1,  FSIH.    SuppUes  for  Seacosst  Defenses. 


1900-01.  Requisitions  are  made  dizeotly  upon 
Chief  of  Engineers  for  tolls  and  electrical  and  engine 
supplies  for  use  of  tnwps  for  main»Ai«twg  ught  and 
power  plants  in  gun  and  mortar  batteries.  Est. 
125,000  submitted  i6r  next  year.    01, 11. 

1001-03.  Est.  135^000  submitted.  02,  12; 
08,12. 

1908-08.  Est  940,000.  04»  10;  Off,  11;  06»  9; 
07,10. 


1907-08.  Wattmeters  being  proennd.  As 
plants  become  worn,  demands  fer  snpplfes  Incraasa 
145,000  est  necessary  for  procurement  of  elaetrical 
supplies.  In  addition,  issue  of  lesarve  electric 
U^ts  of  a  Ibrm  appro^.  after  exhanstiTs  test  by 
the  Artillery  requested  by  Chief  of  Coast  Artflkry; 
belfeved  desinbls  by  Chief  of  Enginears;  est 
S19,500  additional  to  the  t45,000  above.    OS,  15. 

1908-ia.  Est.  S45,000  submitted  far  Mia 
00, 16;'10b  17;  11, 12;  !«,  11. 


Part  2,    FMH.    SuppUes   for    Seacoast  Defenses,   Insular 

Possessions. 

1908-ia.    Est.  15,000  submitted  for  necessary     Islds.,  S1,000  for  Hawaiian  IsLds.    09^  19;  10^  20( 
supplies  and  material  for  plante  in  Philippine     11,22;  12,  20l 


Part   2,   FSIH.    Equipment   of  Coast   ArtOIery,   Armories, 

Organized  Mllltla. 


The  Army  app.  act  approv.  liar.  3,  1911,  pro- 
vided the  sum  of  9388,170  tat  the  equipment  of 
armory  buildings  provided  by  States  fbr  Instrwy 
tlonal  purposes  for  Coast  ArtiUery  companies  of 
the  Organized  Militia.    With  these  ftmds  equJ^ 
ments  are  being  installed  for  the  instruction  of 
Coast  Artillery  militia  at  the  following  places: 
Boston,  liass..  South  Armory. 
Bridgeport,  Conn. 
New  York  City: 

Ninth  District  Armory. 
Thirteenth  District  Armoiy. 
Savannah,  Qa. 
San  ftandsoo.  CU. 


For  the  work  required  of  the  Engineer  Depart- 
ment in  this  connection  the  sum  of  f  in^^^^  v:  h^ 
been  assigned  to  this  department  fbr  ezpendftnra 
by  the  Sec.  of  War.  At  the  close  of  the  fiscal  ywv 
the  engineer  work  at  the  Boston  Armory  had  been 
completed  so  far  as  possible  pending  the  arrival  of 
the  armament  and  other  equipment,  and  the  work 
remalntny  to  be  done  at  thin  emMwy  ^mt  ^^i  n^w^ny. 
sary  work  at  the  other  armories  had  been  placed 
mideroontnct 

By  the  Army  app.  act  of  Aug.  24, 1912;  theavmfl 
ability  of  this  app.  was  extended  to  include  obliga- 
tions incurred  durinl^  the  flaoal  year  eodiog  Jvum 
80,19ia. 

18,291 


r8eeyol.II.]n.Ti-17071 
L  fiwcx^iBa&oiia.ctc  J 


FOBTIFICATIONS. 


1837 


FML 


TOBPEDOES,  BONES,  ETC. 

(See  FKA.  p.  1801  of  thii  Index.) 


Pat 


Title. 


Saboiaiine  mines, 
fittboeriiie  mines,  insalar. 


firtl,FMI. 


Submarine  BOnes. 


1M<M>1.  With  few  ezoeptloos  all  Hs.  equipped 
with  toiptdo  storehooses,  able  tanks,  mining  cese- 
BitN.  Ezp«imenti  have  been  conducted.  Est. 
WHjm  made  to  continuing  work.  J¥ork  of 
tiushRlng  toipedo  equipment  to  Artillny  fnP 
pnsifsaxidwactPeb.3,1901.    01«12. 

19Dl<0t.  Mining  casemates  and  additional 
mngt  bdUtkB  required  at  aereral  locaiitioa. 
Ert.  fUn^OOO  submitted.  Act  June  6,  1902,  as- 
i^p»d  to  Artilkry  Coips  purchase  of  torpedo 
auerial  ptoper,  such  as  cables,  oases,  floating 
pbut,  etc,  sad  left  the  oonstr.  of  buildings,  oase- 
■ats,  esUe  galleries,  and  cable  tanks  with  the 
CteptofEngiiMMi.   OSyia. 


1902-03.  Est.  8235,000  fbr  additional  material. 
03,13. 

1908-04.  Based  on  a  list  of  new  casemates, 
cable  tanks,  storehouses,  and  loading  rooms  pr»> 
pared  by  Artillery  board.  Au.  est  8800,000  sub> 
mitted.  All  appamtus  has  now  been  transferred 
toArtiUery.    04,10. 

1904-Off.    Est.  8640,700  submitted.    Off,  12. 

I90ff-O0.    Est.  81,362,819  submitted.    00,10. 

1006-07.    Est.  8464,964  submitted.    07,11. 

1907-08.    Est.  8380,964  submitted.    08, 1& 

1908-09.  Est.  8188,964  (omitted).  09,  It 
Reduced  to  850,000.    10, 19;  11, 16. 

1911-18.    Est.  836,000  submitted.    13,11 


Part  if  FHI.    Submarine  Mines,  Insular  Possessions. 

1906-07.  Est  1382,500  submitted  to  constr.^       1907-08.    Detailed  plans  being  prepared.    08^ 
torpedo  stroetmis.    824,000  to  Ouantanamo  B.,      17;  09»  18;  10, 20;  11,  2%  13, 201 
Cobai;  1221,000  to  Maaila,  P.  I.;  and  8187,600  to 
8ahfeB.,P.L  06fell;O7,UL  , 
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FMJ. 


SEA  WALLS  AND  EMBANKMENTS. 


(See  FMA.  p.  1801  of  thb  Index.) 


1900-01.  General  oonatr.  of  sea  walls  and 
embankments.  Work  at  Fort  Schuyler,  N.  Y., 
Fort  Monroe,  Va.,  Fort  Smallwood,  ICd.,  and 
Oardlners  Point,  N.  Y.,  oompleted  during  year. 
Storm  tide  damaged  reseryatlon  and  proyiskms 
made  for  sea  wall  and  fUUng  in  at  Fort  Oaswell, 
N.  C.  At  dose  of  year  concrete  wall  completed, 
contract  for  fUl  behind  wall  let.  App.  of  Mar.  1, 
1901,  applied  to  work  at  entrance  to  Long  Island 
Sound,  N.  Y.  H.,  Nanagansett  B.,  Baltimore, 
Md.,  Hampton  Roads,  Va.,  and  New  Orleans,  La. 
Est.  Sl/X),oao  submitted.    01,11,12. 

1901-03.  Filling  in  at  Fort  Caswell,  N.  C, 
completed.  App.  of  June  6, 1902,  applied  to  oonstr. 
of  sea  walls  at  entrance  to  Long  Island  Sound, 
N.  Y.  H.,  Hampton  Roads,  Va.,  Tampa,  Fla., 
Mobile,  Ala.,  and  San  Diego,  Cal.  Est.  tt60,OOQL 
03, 1&. 


1909-03.  Est.  t200,000.    03  IS. 

1903-04.  Work  at  Delaware  R., 
Md.,  CSape  Fear,  N.  C,  Charlesttfa,  8. 
Fla.,  PensAoola,   Fla.,   Mobila,  AIil, 

Orleans,  La.  Est.  $XOfiCO  submitted. 

1004-Oa.  Est.  t215,900  submitted. 

1905-O0.  Est.  9236,315  submitted. 

1006-07.  Est.  S180,000  submitted. 

1007-08.  Est.  S146,914  submitted. 

1908-O0.  Est.  $164,776  submitted. 

1900-ia  Est.  $142,525  submitted. 

1910-11.  Est.  $25/100  submitted. 

191  l-i:^.  Est.  $30,000  submitted. 


Baltimm 
C,  Tnmpt,\ 
and  NffvJ 
04»ia 
Off,  11. 
00ft  9. 

07,]a 

06,1^ 

00,16. 

10,17. 
11,13. 
1«,U. 


FORTIFICATIONS. 


SKnoN  E-INDEX  TO  DATA  COVEBING  SPECIAL  WORK& 

(See  list  of  works  on  p.  1796  of  this  ladoz.) 


1839 


f^as'^l 


P0BTIPICATI0M8. 


FNA. 


MAINE  COAST  FOBTIFICATIONS. 


»  rapin  bom  IMS  to  IDlt.) 


«  g(  a  (OMnl  obansUr  mlj.    Bm  tlw  Ont  11 


'cnkMB.-Fn  ScuuncJ 

Nnrftrtpnbto 

■•l-BirtMt*l«tt<rT  (Pari 


rifln. 

III,  la-lnrh  B.  L.  rlfla 

biHary.  F«t ' 


in  (Oral  DkdKiod  Iiltad) 

F.  guns  (Pottlmiid  H«l) 

L.  rlBwi 

— j--  -  1  ^^■...  kiUi  dEaappaartng  airkgn  (Omt  D 

UI-Tan)iB^pjkV(irm<>mrhcniTBtadrtD*B(amtbluno^  ii 

WlI-lBiaioiQwnU,  lS.pounil£.iR./.p)iu..... 

2»i-S«iphc«i«nti,  fl-toth  11.  L.  rlllM,  pedMUl  mounts 

StK!tSS?;.'^'"""..'-..T:;::::::::;;:::::::::;:::;;::; 


li-pounri«  R.  F.  gma 

IS-pminitpr  R.  T.giua 

13-tnrli  II.  L.  ilB>s.<U»pp«arln(<»rTlki:u... 
'"  '        "   L.  rUtOT  disappflorfne  carrlogv... 


Jf™''^,(<ia  ud'airtuw'. ' '. 
™  paiUcij  fladirs 


iBm  puto  41-03  oo  p.  1891.) 


ftrtI,FNA. 


Contracts. 


IMT.  Twg  atoA  (mpboBiMiili   cximpkU,  iW  "Brooklyn  firidfs"  Mmant,  tl. 10  uid  (1.1^ 

BM^   ar.m.  pwbaml.    00,757. 

IMS.   Patlttd  amaiU,  0.05  and  tl.2)  pM  1001.    Bwliebbouds,  tI,ST7:  aocumiiUton,  ts,- 

limi.   Sud,  Ht  mil  |i.»  pM  0.  J.    Natural  7D0.    01,703. 

«H>I.WpvtwnL,  S8.i8S.  1003.    Uacaiiae,  t3,89G.    03,  e37.    Boiler,  M,- 

IMS.   ntniii>Utlitli«  plant  br  le  mortan,  390:  bDlhr  nt,  llfll.SO;  bolLw  and  fiMd-piimp,  173; 

■UIO.  Suid,  H(  p«r  c.    J.    Portland   camcnt,  (inalltliig    iM,    t2,3S7;  misc.    appuatui,    11,387; 

■tnpvlHiiL   RoMKlaUanHat.mp*  torsi,  vire,  r,6S2.K.    oa,  fl37.    Uroksn  >Une,  11.43  per 

•*>K1,KI-  Ion.    03,034.    Portland  MDUnt,  II.U  barrel,  aad 

IHW.  Portliod  "VnlcanHs"  «Qun(,  OM  per  11.41  barrel;  oial.  ».»,  14.70,  U.40  too;  waier,  40* 

l«il;"Ailii,"|li)u,dt3.a)pirliBrrtL    RoNii-  per  1,000(811001;  »Dd,6MIon.    03,63a- 

SMar-H.  Doc.  740,  63-2— vol  2 1 


1842     INDEX  TO  BEPOBTS,  CHIEF  OF  ENGINEERS,  U.  8.  ARHY,  1866-1911 


Part  2,  FNA. 


Engineering;  Features. 


Air  spaoas,  methods  of  mooring  yntOatioo  tod 
dryness  with.    01,  912. 

Ammnnition  rooms,  lining.    O9,02L 

Ceilings,  of  hoUow  tile.    03. 2372  (pi.). 

Cement.  Portland  osment  idviaMB,  because  ol 
dimate.    01,011. 

Concrete,  cost  ol  94,  7;  97,  587.  Mixing  and 
placing,  description  and  cost.  00,  757,  761,  762. 
Superiority  of  wet  concrete  over  dry  ooncrete.  01, 
011.  Composition,  for  yarloos  walls  and  masses. 
01,011. 

Condensation,  remedies.   01, 012. 

Dampprooflng,  methods.   04, 3709. 

Drains.    Floors.    01, 012. 

Forts,  casemates  "One  of  the  ttnsst  types." 
03,62L 


Lealcage,  stopping,  methods.  Ol,  628,  620(  OS, 
628;  04,3710. 

Linings  (see  Leakage),  ol  Tarioas  mattrials.  oa, 
2S72, 2373  (pis.). 

Materials,  cost  of.  94,  7;  97,  683,  587;  99^  608; 
00,757.    Methods  of  handling.    00,758. 

Power  house,  electric.    04, 37101 

Sewers,  relajriog.    09,  OSS. 

Stairways,  impioTements.    01, 01S. 

8tone<9i]shing  plant,  description  and  cost  00^ 
757,750,765. 

Tdei^ioDes,  booths  for;  details.  03,  2371.  Cqd> 
Crete  steeL    03,  2372  (pis.). 

Walls,  hoUow  tile.    03, 2372  (pb.). 

Waterproofing,  methods  oC  00^  730^  738;  73^ 
768;  Ol,  011;  02.  2451.  ^ 


Part  3,  FNA. 


Engineers^ 


CliieC  of  Bnglneeis.  IL,  66.  4;  67,  4;  6S,  7;  83,  8;  84,  13;  85,  7;  86.  7;  91.  6;  99.  8;  93.  S; 
69.  7;  70.  12;  71,  7;  79,  4;  73,  5;  74,  6;  75,  6;  94,  6;  95,  6,  503;  96, 11,  460;  97,  11,  581;  98. 14, 
76»  7;  77, 5;  78, 7;  79, 0;  80^  10;  81,  17;  89,  lH      583;  99, 16, 685;  00^  13. 733;  01,  13;  93, 14. 


Part  4,  FNiu 


Board  of  Eng;ineers. 


Constituted,  1882,  to  consider  and  report  upon     if  any,  could  be  dispensed  with.   ILif  82, 414 
the  condition  of  fortifications,  and  what  number. 


Part  5,  FNA. 

Ma|.  T.  L.  Casey,  1866-68. 
Lt.  0>1.  O.  Thom,  1866-60. 
Lt.  Col.  B.  8.  Alexander,  1867. 
M^.  O.  Weitiel,  1867. 
Lt.  CoL  J.  C.  Duane,  186(^7QL 
Col.  C.  E.  Blunt,  1879-86. 


Engineers  in  Charge. 


Maj.  J.  A.  Smith,  1888. 
Lt.  OA.  P.  C.  Hains,  1803-aSw 
Lt.  0>1.  D.  P.  Heap,  1805-06. 
Lt.  CoL  A.  N.  Damrall,  1806^. 
MaJ.  R.  L.  Hoxie,  1807-99. 
Maj.  8.  W.  Boessler,  1800-OX 


Part  6,  FNA. 

Lt.  O.  P.  Howell,  1897-09. 
C^pt.  C.  Keller,  1800-lOOOL 


Assistants. 


Lt.  T.  H.  Jackson,  180O-OL 
Lt  C.  W.  Kute.  lOOO-OL 


Part  7,  FNA.  Civilian  Electricians. 

1909.   81.200  allotted  for  pfty  of  an  expert  electrician.   09, 688b 


PeeyQLII.pp.n-17971 
fvexpliBitioBs.etc.  J 


V0BTIFI0ATI0K8. 


1848 


P»t8,nfA— 


FOBTS  AND  BATTERIES. 


PirtS,  INA.    PorOand  Harbor,  Me.— Fort  ScammeL 


1806.  ChlKiDal  wrt  wmlrtrnnliir  bUUrf, 
flthbriekmipiDdbloAhoiiSBtnrav;  adateebsd 
)BMttiiMrtlHUk«ftt built   80,1& 

1845.  TU  work  eoniMetod  and  InelOMd  with 
bfkkmptDdfltftbtnpaiHWt    80, 15. 

1861  Wait  on  Dew  plans  btfun.    80,15. 

1866.  Stz  cMwiwf »  seeond  ttar  of  cast  baa* 
doe,  eompletod;  the  oth«  7  platfcnns  laady  tar 
BmsMnL  66|& 

1867.  FhaM&fatasaresbaflt  in  scarps  of  saoond 
dvofwHtbsstioo;  4  caaamatas  for  guns  and  1  tor 
flnk  hofirttan  ooa^latsd  in  east  bastioiihS  macar 
riMln gDisi DMriy flnishMl.    67«  5. 

1868.  Work  on  govsB  ««Ut  magaslnos,  and 
nawdop  iar  fagadattont.    6S»9. 

1866.  H^ttine  tntona  C  built  and  drains 
noplfttd:  sitolarnuigaslna  traTaraa  B  axcayatad. 
81,9. 

187a  MbdincaHon  plans  mada.  Ova  and 
pmmtioii.  70^13. 

i87L  tSDjOm  wpp.  Old  building  damoUshed 
tBoaka  «»7  (or  dmt  work;  6  magatiniw  built  and 
eoTmd  nith  euth;  work  on  great  magaaina  in  old 
tfft  71,  & 

1872.  $42,500  tpp.  Btone  piers  in  parade  of 
vst  baidoQ  taUt;  parados  built;  communication 
thno|h  tnTWM  of  front  4  and  the  rock  excava- 
tion tv  inat  "T>«itif  completed;  minor  work. 
72,  i 


1878.  660,000  app.  Oiaat  magaaJne  and 
eiata  arches  over  para.1aof  east  bastion  built;  week 
OD  bombproof  of  west  bastion,  embankments  of 
great  magaiine,  and  traverses  of  main  work;  site 
prepared  for  main  magatJna  of  new  work.    73»  6. 

1874.  690,000  app.  Concrete  bombpxxMf  cover* 
ing,  breast-height  walls,  and  concrete  communica- 
tions of  east  and  west  bastions  completed;  slopes 
of  trayerses  and  parados  sodded;  and  all  but  one 
position  made  ready  for  platforms.    74, 7. 

1875.  630,000  app.  Parapet  and  bombproof 
embankments,  gun  platform  and  service  magaitnes 
and  stairway  communicatton  completed  at  e.  and 
w.  bastions;  passages  about  the  great  magaslna 
entrance  completed;  and  minor  work.    78, 7. 

1878.  Bally  port  extension  and  second  passage 
to  extensfon  in  main  work  built  In  concrete;  2  gun 
platforms  and  all  traverse  and  parados  embank- 
ments of  old  part  of  main  work  completed,  and 
parade  graded.    78, 8. 

1877-79.  Care  and  preservation.  77«  6;  78» 
8;  70, 10. 

1888.    Plans  required  revisfon.    88, 0. 

1888.  Six  magasines  put  In  serviceable  ofdff; 
care  and  preservation.    88^  9. 

1001.  Removing  old  ordnanoe.  01,  609;  08, 
623. 


Part  II,  FNA.    Portland  Harbor,  Me.— New  Fort  Preble. 


1806.  OriiiDal  work  bunt    80^20. 
1868.  New  work  bigon.    88,9. 

1866.  Pflk«  of  the  scarps  finished  and  bed  of 
fimdatloa  of  hont  2  eompletod;  minor  work. 

1867.  GflUigB  and  capping  for  foundation  of 
aaipi  completed;  8  embrasures  completed;  r.  ex- 
ftntiaa  of  Mips  of  old  work,  and  masonry  of  fronts 
BaadCoeiBnMQoed.   87,5. 

1668.  Tfai  Kaipe  of  old  ihrk  and  earthen 
pmpat  nttOj  flnkbed;  stairway  from  upper  to 
lonr  pande  eompleted;  foundation  for  magaaJna 
taTWN^  Moth  liattvy,  completed;  erecthig  piers; 
twins  down  qoarters;  minor  work.    08,8. 

1666.  Mapaioe  travwaa,  south  battery*  com- 
phtad;  tzeaTatfan  for  new  magasine  in  old  In- 
doBid  work  flnhhed;  parade  partly  filled  in;  minor 
vwfc.  60,& 

1870.  Modtteatkmpbms  made;  superior  slopes 

flf  old  work  ooD^leted  and  sodded;  terrepletn 

pvtly  graded;  aso  c.  y.  concrete  placed  around 

■*P>fM  b  old  work;  parade  partly  filled  in. 
76,11 

1871.  ta,soo  app.  TraTerse  magasine  and 
««ttwort  ki  gsp  between  north  battery  and  oM 

"^^^'^f**^'  *»▼«»  ma^uine  in  eouth  bat- 
twyct— hnnnhhrt;  mhMrwork.   71.8. 


1873.  642,500  app.  Oreat  magasine  and  east- 
erly trayerse  magasine  built  In  old  redoubt  and 
embankments  built  and  sodded;  breast-height  wall 
of  old  redoubt  buHt;  second  new  traverse  maga- 
sine in  south  battery  finished;  minor  work.    78, 5. 

1873.  640/)00app.  Modlfloatfon  of  old  redoubt 
finished;  last  6  traverse  magasines  of  south  battery 
built,  two-thirds  work  completed;  and  north  bat- 
tery extension  commenced.    73, 0. 

1874.  620,000  app.  Two  permanent  platforms 
In  redoubt,  1  in  north  battery,  and  1  temporary 
wooden  platform  in  south  battery  made  ready  for 
guns;  traverses  and  parapets  of  south  battery 
completed;  and  concrete  magasine,  parados,  bomb- 
proof, breast-height  walls,  part  of  embankment; 
and  roadway  of  north  battery  completed.    74,  7. 

1878.  610,000  app.  Six  gun  platforms  and 
breast-height  walls  and  parapet  of  5  bays  in  south 
battery  completed;  pintle  bolts  set  for  4  additional 
gun  platforms;  1  gun  platform  laid  and  all  embank- 
ments completed  in  north  battery.    78, 7. 

1878.  Four  breast-height  walls,  i  gun  plat- 
lonns  built  hi  south  battery;  parapet  sodded;,  and 
north  battery  roadway  completed.    76, 8. 

1877-78.  Care  and  preservation.  77.  6;  78, 
7;  70, 10. 

1888.   Plans  require  revisfon.    88,  & 
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Part  11,  FNA.    Portland  Harbor,  M e.— Fbrt  Gorges,  Me.  (H<« 

Island  Ledge). 


1857.   Workb60im.    80,20. 

1868.  Modifying  and  oonatracting  the  gorge; 
pceparing  out  stone  for  stairway  towen;  minor 
work.  The  gun  easematca  about  completed  and 
ready  for  armament.    66»  4. 

1867.  Roof  surfaoee  of  the  gorge  completed 
and  same  filled  with  earth  to  level  of  teneplein; 
quarters  partly  finished;  drainage  work;  relnforo- 
ing  with  granite  arches  the  soaxp  walls  of  the  gorge 
magarines;  minor  work.    67, 4. 

1868.  Rubble  foundations  for  2  stairway 
towers  completed;  cutpstone  masonry  of  towers  1, 
8,  and  4  partly  completed;  scarps  of  the  magasines 
reinforced;  3  barbette  oenter^pintle  gun  platforms 
built,  and  2  magasine  traverses  on  the  gorge  and  4 
bombproof  traverses  built    68, 8. 

1860.  Two  magasine  traverses  on  the  gorge 
and  bombproof  on  fronts  1,  4,  and  5  of  barbette 
tier  completed,  and  board  roof  built  over  them  to 
protect  them  against  the  weather.   60, 8. 

1871.  tl5,000app.  Work  resumed.  The  great 
magasine  on  firoot  1,  central  traverse  magasine, 


new  entimnoe  to  the  easterly  trai 

and  breast-height  walls  of  fhmt  1  nearly  oom> 

plated;  earthwork  on  fhmt  6  about  finished.    71*8. 

1875.  120,000  app.  Earthwork  ol  gorge  com- 
pleted and  that  of  fhmt  1  nearly  completed;  para* 
doe  and  covering  of  bombprobb  begun.    79,  &. 

1873.  Parados  on  fronts  2,  3,  4^  and  5  com- 
pleted; some  minor  work.    73, 6w 

1874.  Quarters  plastered,  baloooy  imiwort: 
comi^eted,  and  stone  and  ironwork  far  barbate* 
gun  platforms  in  progress.    74, 7. 

1878.  Seven  gun-platform  stones  raised  to  the 
terreplein.    75, 6. 

1876.  Parade  graded;  balcony  on  parade  wall 
built;  parade  gates  iron  plated  and  hung;  oompto- 
tion  of  the  flooring  and  finishing  of  all  theqoartecs 
in  the  gorge.    76, 8. 

1877-70.  Care  and  preservation.  77,  6;  78, 
7;  76,9. 

1001.  All  armament  either  condemned  er 
donated;  1600  allotted.   01,008. 

1003.    Watchman  on  duty.    03,823. 


Part  12,  FNA.    Portland  Harbor,  Me.— Site  No.  S— Barbette 

Battery  (Portland  Head). 


1870-71.  ProJ.  prepared  by  BE.;  est.,  8212,676. 
70, 13;  71, 0. 

1872.  850,000  app.  Title  to  land  yet  to  be 
perfected.    73, 6. 

1873.  Preparing  for  oonstr.,  73, 6. 

1874.  Work  begun,  1873;  parapet  embank- 
ment part  filled  in,  and  4  concrete  traverse  maga- 
sines  bunt    74»7. 


1875.  820,000  app.  Stone  for  5  gun  platfaRns 
prepared.    78, 7. 

1876.  Work  on  embankment  of  parapet  and 
traverses  of  front  1;  3  breast-height  walls,  6  gon 
platforms,  and  2  traverse  magasines  built;  minor 
work.    76, 8. 

1877-70.  Care  and  preservatfon.  77,  6(  78,  & 
70,10. 


Part   13,    FNA.    Portland   Harbor,    Me.— Barbette   Battery 

•  (Little  Hog  Island,  New  Work). 


1870.   Plans  for  an  irregular  hexagonal  barbette 
battery;  est.,  8234,650.    70, 14. 


Part  14,  FNA.    Portland  Harbor,  Me.— Cow  Island  Batteries. 

1870.   Plans  for  heaviest  armor  prepared  by        1885.   Plans  require  revision.    84l»0. 
BS.    70,  la 


Part  15,  FNA.    Portland  Harbor,   Me.— Great  Hog  Island 

Batteries. 


1870.    Plans  prepared  by   BB.   for  heaviest         1884L    Plans  require  revision.    84l»l<i. 
armor.    78^  IL 


Pee  Tol.  U.  pp.  TI-17QT 1 
for  ezpUnatlotta,  etc  J 


FOBTIFI0ATI0N8. 


1845 


Part  1«,   FNA.    Portland   Harbor,    Me^— Site   No.    2— Flye 
Emplacements  for  10-lncti  Blfles  (Portland  Head). 


1893.  SUO;0OO  slloUad.    Work  iMgim  In  Aprfl. 

1894.  4jaa  c  y.  concrete'plAoed  In  2  emplaoe- 
meats.   94^7. 

188t.  |6»OOOftl]ott0d.  TwoemplaoeixMntsooiii- 
pletod,  eosUns  190,301.06;  13,450  c.  y.  concrete 
ptocad;  foondAtion  ozoaTftted  lor  third  ampUioo- 
sMot.   96,6,603. 

IMS.  Concrete  work  fat  third  emplacement 
nariy  eompteled.    96»  4B0. 

1897.  SS,000  allotted.  Work  on  battery  G 
finUied;  2  carriages  and  4  gans  on  hand.    97,  584. 

1898.  821,000  allotted.  Batteries  B  and  0 
aariy  completwl;  all  gnna  mounted.    98*588. 


1899.  8200  allotted.  SreotloD  of  Jnmwoik. 
99,682. 

1900.  8500  allotted.  Six  ohserration  stetions 
erected;  raising  floors  In  macasines  and  passage- 
vays;  ventilators  placed  in  magaslnes  and  shell 
rooms;  mhior  work.    00*  730. 

1901.  8700aUotted.  Speaking  tubes  bet.  plat- 
forms  and  magasines  and  telephone  connection 
bet.  commander's  stetion  and  telephone  booths 
erected.    01.701. 

1909*  Work  completed;  plans  prepared  forli^ 
stalUngchafai hoists.    O2»024^ 


Part  17,  FNA.    Portland  Harbor,  Me.— Site  No.  2— Emplace- 
ments for  Two  12-lncta  B.  L.  Rifles. 


1901.  8130,000  allotted.  Work  begun;  exoava- 
tkm  piaetlcally  completed.  01«  701.  834,500  al^ 
lotted  lor  electric  light  and  power  plant;  power 
hooH  and  azcaratlon  80%  completed.    01,702. 


1902.  Excavation,  fill,  and  concrete  work 
completed;  post  sewer  relaid;  2  hydxante  placed. 
09,  625.  813,600  altotted.  Slectric  power  house; 
in8taUatk>n  conduit  work  completed.    09*  627. 


Part  18,  FNA.    Portland  Harbor,  Me.— Site  No.  1— Mortar 

Battery  (Fort  Preble). 


1897.  8125,000  allotted  Cor  battery  for  sixteen 
IMnch  mortals.  WoriE  begun  Not.  30,  1806;  es- 
csTttioD  well  advanced.    97*  581. 

1898.  867,000  allotted.  Excavation  completed; 
pbtfonns  finished;  base  rings  set  and  concrete; 
Totk  of  1  '"•e***™^  nearly  completed;  6,662  c.  y. 
piaeed.    98*585w 

1899.  814,060  allotted.  All  platforms  com- 
pleted, base  rinei  set,  carriages  afsembled,  and  8 
BHTttts  monnted.    99*  687. 


1900.  819,000  allotted.  All  mortars  mounted, 
work  nearly  completed.    00*  735. 

1901.  85,000  allotted.  Oradhig,  sodding,  floor 
constr.,  ete.,  completed.  Shell  rooms  and  maga- 
sines lined;  floors  graded  and  raised;  battery 
transferred  to  Artillery.    Ol,60B. 

1002.   Unlng  work  completed.    09,623. 


Part   19,   FNA.    Portland   Harbor,    Me.— Site   No.    3— TPwo 
Emplacements  for  13-lnch  Guns  (Great  Diamond  Island). 


1897.  870,000  allotted.  Battery  to  be  built 
ondar  oontiact.  83,200  allotted  tot  contingencies. 
Work  begun  in  April,  1807.    97*588. 

1898.  Excavation  neariy  finished;  2,006  c.  y. 
eoooeto  plaoed;  progress  unsatisfactory;  contract 
tBOoDad July 7,1808.    08*588. 

1899.  836,800  allotted.  Work  continued  with 
Ured  labor,  carriages  and  guns  mounted;  con- 
erating,  setting   Ironwork*  and  making  dxaina. 

98^  an. 


1900.  10,000  transferred  ftom  other  works. 
Battery  completed,  except  macadamising  the  road- 
\  ay  and  erection  of  hand  lalltaig.    00*  739. 

1901.  Work  completed.    01*706. 

1003.   82,500  allotted.    Platform  hoist  ordered 
and  preparation  of  emplaoemente  oommenoed. 
02,620. 
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Part  20,  FNA.    Portland  Harbor,  Me.— Site  No.  2— Emplace- 
ment for  6-lnch  B.  F.  Gun  (Portland  Head). 

1898.   S8,000  allotted.    Work  began  in  May;         1899.    Gun   mounted   and   WQik  oampteTad 
plAttomballt,  ready  for  gun.    98»58&  Coim6|,64&3S.    99,aB2. 


Part  21,  FNA.    Portland  Harbor,  Me.— Site  No.  2— Emj^ace- 

ments  for  Two  6-lnch  B.  L.  Blfles. 

1901.   130,000  allotted.    Preparation  of  plans         1903.   $4,000  allotted.    Negotiatloos  ior  piv- 
inprogren.    01. 703.  chaae  of  land  in  progress.    02»62ft. 


Part  22,  FNA.  Portland  Harbor,  Me.— Site  No.  S— ISght 
Emplacements  for  S-lnch  Guns  on  Disappearing;  Carriages 
(Great  Diamond  Island). 


1898.  SUO,000  allotted.    Work  begun  in  March. 
.98,60a 

1899.  S2a0,000  allotted.  Battery  A— Three 
carriages  mounted;  guns  on  hand;  concreting 
nearly  finished;  some  asphalt  work.  Battery  B— 
Both  carriages  mounted:  concreting  and  asphalting. 
Battery  D— Emplacement  1  nearly  completed. 
99.  OM. 

1900.  $17,000  allotted.  Battery  A— 2,722  c.  y. 
concrete  placed;  ironwork  placed;  roadway  gnuled. 
Battery  B— <k»ncrete  work;  ironWM'k  and  roadway 
completed;  battery  practically  completed.    Bat- 


tery ]>— Concrete  ork  ior  2  empiaoenMiits  ooift> 
pleted;  ironwork,  platforms,  and  masonry  waUs 
in  progress;  minor  work  not  flnished.   00^  7Sa. 

1901.  $12,000  allotted.  First  battwy— Ouns 
mounted;  work  comi^ted.  Second  battery— 
Practically  completed;  1  gun  mounted;  oancnMb 
masonry,  and  fill  work  done.    Ol,  704. 

1903.  Ne.  2  of  emplacement  6,  loam  placed; 
roadway  and  slopes  gnuled;  gun  mounted.  Nos. 
1  and  3,  emplacement  6,  fill  completed;  roadways 
and  slopes  graded;  trolleys  erected  eto.  02«  828^ 
620. 


Part  23,  FNA.  Portland  Harbor,  Me.— Site  No.  3— Temporary 
Platforms  for  Two  8-incli  Converted  Blfles  (Great  Diamond 
Island). 

1898.   $3,000  allotted.    Platforms    completed, 
with  magasine,  and  guns  mounted.    98,  SSO. 


Part   24,   FNA.    Portland   Harbor,    Me.— Site   No.    3— Two 
Emplacements  for  15-pounder  B.  F.  Guns. 


1899.  $10,000  allotted.    99,003. 

1900.  Work  begun;  excavation  nearly  fin- 
ished; location  shifted  2^  to  the  front.   00.740. 

1901.  First  battery— Gun  platforms,  floors  of 
yy^ftgnKiniMi  and  rooms  laid.  Second  battery— 
10403.10  allotted.    Sxcvaatton   completed;  plant 


erected;  $478.10  of  above  for  triangnlation  of  Port- 
land H.    01,707. 

1902.  First  battery— Battery  completed;  guns 
mounted.  Second  battery— Completed;  guns 
mounted.    03,63L 


Part  25,  FNA.    Portland  Harbor,  Me.— Site  No.  3— Emplace- 
ments for  Two  6-incti  B.  L.  Blfles  on  Pedestal  Mounts. 

1001.   $25,000  allotted.    Plans  completed  and     cavatfon  made;  plant  creoted;  floors,  platforms, 
app.;  no  field  work  begun.    01, 708.  ete.,  laid.   OSt  $32. 

1903*   $3,000  allotted.    Work  commenced;  ex- 


r?efVoLII,pp.Ti-17971 
L  for  expJuttioiia»  etc  J 
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Part  21,  FNA.    Portland   Harbor,    Me.— Site   No.   3— Two 
Emplaeemeiits  for  6-Iiicli  B.  F.  Guns. 


IML  tSi^OOOalloaed.    9fl,eBS. 

190a  Wflik  b^pm;  excftyatioo  for  site  oom- 
?/-«d,  and  iMiDdAtion  walls  of  rubble  masonry  of 
:  BopiaoeiiiBot  laid.   0O»  740. 

1901.  OancreCe  portion  emplaoement  com- 
piitad;  noasDory  of  others  brought  to  oefling  level; 


1  carriage  on  hand;  8,386  o.  y.  ooneitld  work  dona^ 
01«7(Mk 

100S«  GonoTBte,  sand,  and  loam  plfoed;  whi- 
dowB  hung;  hoists  erscted;  both  guns  moanted. 
09,00. 


Part  27,  FNA.    Portland  Harbor,  Me.— Site  No.  3— Mortar 

Battery. 


battery  for  eight 
mnA   main  drain 


18M.  112^000  allotted  for 
liisii  BortHs;  site  cleared, 
mrlT  eoBtpleted.    98»ee3. 

1M&  Diainege  completed;  1,301  c.  y.  ooncrste 
pbctd  la  tiaTsnae  and  magattne  walls;  ^90Q  c.  y. 
^±  ncavated;  7,871  c  y.  ledge  excavated;  and 
LUc 7. ailing;  6 carriages  received.   00,74a 


1001.  821,000- allotted.  Eastern  and  middle 
tiaverses  completed;  8  mortar  carriages  assembled; 
floors  laid;  excavation  and  concrete  work  dona. 
01,708. 

1903.  Concrete  and  fill  work  done;  4  mortaa 
mounted.    02,630. 


hit  28,  FNA.    Portland  Harbor,  Me.— Site  No.  4— Power 

House. 

1803.  18,100  allottad.    Work  commenced;  1,077     comi^eted;  laying   concrete    foundations    begun. 
e  J.  enth  and  ledge  removed;  prepaiation  of  sites     02, 633. 


hH  29,  FNA.    Portland  Harbor,  Me.— Site  No.  4— Three 
Emplacements  for  15-pounder  B.  F.  Guns. 

190L  Flans  for  battery  completed.    01, 708.        erected;  excavatfon  completed;  drains  laid,  tta 
1803.  818^   aUotted.    Wharf    buHt;    plant     02,633. 


Part  M,  FNA.    Portland   Harbor,  Me.— Site   No.  5— Three 
Emplacements  for  15-pounder  B.  F.  Guns. 


ISOa  813,000 allotted.    00,609. 

I90QL  Work  begun  1899;  r.  excavatfon  com- 
;l«t«d;  all  floofs  constr.,  drainpipes  laid,  and 
(ucntingeommeoGed.    00,763. 


1001.  82,000  allotted.    Batlery  completed.  01, 
710, 711. 

1002.  Guns  mounted.    02, 635. 


Ptft  31,  FNA.  Portland  Harbor,  Me.— Site  No.  5— Three 
Emplacements  for  12-inch  B.  L.  Blfles  on  Disappearing 
Carriages. 


1889.  8162,000  allotted.  Site  cleared  for  em- 
^iietantt  3  and  4;  5,7^  c  y.  earth  and  12,507 
c-T-r.aieavated.    O9i,e99,70a 

190a  817,000  aUotted.  Sxcavatfon  or  «m- 
Vi^emmts  3  and  4;  drains  and  roadway  com- 
pt*t«l;  1^  e.  y.  concrete  placed  and  drainpipe 
iiid;  vateproofing  with  Nenchatelrrock  asphalt; 
oavaUoD  and  drainage  for  emplacement  2  nearly 
wnplctsl   00^762,763. 

1901.  mjOOO  allotted  tsr  emplacements  3  and 
i  Emplaeeoiaot  4  completed;  carriages  assembled 


and  gun  mounted.  Emplacement  3  nearly  com- 
pleted. 810,500  allotted  for  emplacement  8;  r. 
excavation,  drains,  r  fill,  and  concrete  work  doiasi 
01,  709. 

1002.  (Emplacements  mentfoned  as  Nos.  1,  a; 
and  3  in  1902.)  Concrete  and  sand  flU  placed  in 
No.  2,  trolley  rails  and  ammunitton  hoists  erscted. 
At  emplacement  1  masonry  and  fill  work  dtam, 
and  asphalt  waterproofing  laid.  Emplaoement  1 
nearly  completed,  except  receiving  carriage  and 
mounting  guns.    02, 634  • 


1S48     INt>£X  TO  B£t»OBTS,  CHI£t  OF  EKGIITBEBS,  U.  8.  ABHT^  1805-1912. 


Fart  32,  FNA.  Portland  Harbor,  Me.— Site  No.  5— Two 
Emplacements  for  10-lneli  B.  L.  Klfles  on  Disappearing 
Carriages. 


1890.  .182,000  aUottod.  ExcavAtSon  for  em- 
plaogpients  and  dialns  oompletod;  18,204  c.  y. 
removed;  artesian  well  under  constr.    90, 000. 

1900.  ta6,000  aUottad.  2,435  e.  j.  concrete 
placed  and  all  floors  completed.    00, 763. 

1001.   Garrtages  assembled  and  gons  on  trun- 


nions; ooncrata,  asphalt,  and  sand  woft 
01, 710. 

1003.   tl,000  allotted.    1,002  e.  j.  fill 
100  c.  y.  ooncrste  laid;  guns  painted  and 
03,635b 


Part  33,  FNA.    Portland  Harbor,  Me.— Site  No.  5— ^^Foiir  *' 

inch  B.  F.  Guns  on  Pedestal  Mounts. 

1003.   155,000  allotted.    Work  begun,  derricks     of  battery  completed  to  floor  lovaL   08* 
enoted,  tracks  aztended,  excavations,  etc.   Half 


Part  34,  FNA.    Portland  Harbor,  Me.— Site  No. 

House  and  Electric  Plant. 

1003.   31,000  allotted.    Conduit  and  manholes 
constr.    03,630. 


Part  35,  FNA.    Penobscot  Biver,  Narrows  of— Fort  Knox, 

Bucksport,  Me. 


184a.    Work  begun.    80,19. 

1806.  Three-gun  battery  of  the  southeast 
plaoe-o^arms  nearly  completed;  covered  commu- 
nication with  battery  B  finished;  northeast  demi- 
bastion,  howitxer  casemate,  and  defensive  gallery 
built;  and  3  jxwltions  for  center  pintle  15-inch  guns 
in  batteries  A  and  B  made  ready  for  armament 
06, 4. 

1867.  North  covered  way,  northeast  demi- 
bastion,  and  defensive  gallery,  together  with  the 

-  closure  wall  and  single  caponnlere  of  the  north 
^a|||!|09mpleted;  minor  work.    67, 4. 

1868.  MiEMonry  and  subdrainage  of  the  storage 
casemates  under  the  parade  of  main  work  oom- 

>lete(];  jootm^ing  guns  on  batteries  A  and  B; 
and  terreplelns  of  15-Jnoh  guns; 


'slope  of  the  north  covered  way 

.  rsbulLLto  81  below  the  interior  crest;  and  northern 
^  ,1  .eon  SA  benoilaem  « 

ol  beoelq  II A  Laee  boa  a). 

iielosis  s^zlod  aciiinuamui  ba 

^ob  3iiow  iih  bne  Y^aoeam  J 

I  JoemaosJqma    J>ial  sailoaiqis. 

boa  ejid-nao  soivlaooi  iqeoze  ,bu 

•  »sd.so   ju 


and  western  exterior  slopes  of  the  northeast  plaee- 
of-  arms  repaired.    69, 8 

1871-84.  Oareandpreservatkm.  71«7;  72,4; 
73,5;  74,7;  78^6;  76,7;  77,6;  78,7;  79,9;  80, 
19;  81, 17;  83, 12;  83, 8;  84, 13. 

1885.  Six  magatlne  floors  renewed,  outside 
buildings  repaired;  minor  work.    85, 7. 

1886.  Parade  graded,  care  and  pressnrmtion. 
86,8. 

1898.  3150  allotted.  PrQ|.  for  change  In  posi- 
tion of  old  platforms  and  addition  of  modem  gons: 
minor  repain  of  old  works.    98, 583. 

1899.  1600  allotted.  Minor  repain  of  ani»- 
ment  of  old  works.    99, 686. 

1900.  Storeroom  repaired;  minor  repair  of 
quarters.    00,783. 

1001.  Repain  and  removing  debris;  baHdings 
sold.  Plans  and  est  for  2  emplaosnsati  for  Scinch 
B.  r.  guns  called  for.    Ol«607. 


L  tot  fipiinatlc 


looStete.  J 
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Put  as,  FNA.    Kennebee  Bi¥er,  Mouth  of— Fort  Popham,  Me. 


1857.   fWimiifetl  work;  woik  bflgim.    80^  19. 

18M.  Snips  of  the  fan  fhmts  and  bMtioDs 
bnnilit  to  wfthin  2  eooiaes  of  tbo  cordon  Une;  all 
{BB  aabianns  of  tbe  Moond  tier  of  fire  oompl0tod; 
«oQod4tor7  mneirtmn  nsvly  finished,  and  5 
BODd-der  niftmatai  eoTcrad   with   bombproof 

18C7.  Scaips  of  the  gon  thmts  end  bastions 
tnocbt  to  Uml  of  the  cordon  Une:  seoond-tler 
f>wwielM  along  thla  front  completed;  minor  work. 

1868.  GoDcretinc  arehes  of  fan  oaeeoaates  34 
to  37,  taidnsive;  la jfnf  ooncreCe  lloon  of  3  maga- 
liuf  on  terzepioln  of  water  fronts;  minor  work. 

1868L  Board  loof  bollt  o^er  nnfinished  case- 
bmsk;  eare  and  preaerration.    69»  8. 

1870-72.  Ctoa  and  preoorwatlon.  70^  IS;  71, 
«;»,& 

1878.  Froj.  for  completion  of  iort,  and  oonstr. 
ds antlfDoya  eactarior  battery  for  4  fons  appror. 
feiiai   73»JL 


1874-86i.  Care  and  preservation.  74»7;  70,6; 
711,  7;  77,  5;  78,  7;  79,  0;  80,  20;  81,  17:  89,  13; 
88, 8;  84*  14;  8A,  8;  80, 8. 

1898.  Work  modified  to  meet  modem  require- 
ments as  to  oover.  No  work  under  proj.  10,000 
allotted;  temporary  wooden  platforms  for  15-inch 
guns  built,  and  guns  mounted;  emplacement  for 
one  8-lncfa  B.  L.  rifle  on  strengthened  15-inch  8.  B. 
gun  finished  and  carriage  mounted;  minor  work. 
98,584. 

1899.  82^  allotted.  Work  on  temporary 
platforms  for  four  15-lnoh  guns;  emplacement  for 
ft4nch  rifle  finished.    99,660. 

1900.  81,500  allotted.  Four  15-lnch  S.  B.  guns 
dismounted  and  stored;  platforms  taken  up,  and 
ground  leveled.    00, 783. 

1901.  RqpairB,  stopes,  and  rstaining  walls  of 
emplacement  for  one  18-inoh  B.  L.  rifle  practically 
rebuilt.  Plans  and  est.  for  2  emplacement!  6>inoh 
R.F.  guns  on  pedestal  mounts  called  for.   01«688. 


Pirt  37,  FNA.    Bar  darbor.  Me.,  Temporary  Defense. 


1898.  |6,a»  allotted.  Pn^.  for  two  8-fnch 
coonrted  rlllea  aad  two  10-inch  8.  B.  guns  mounted 
«B  leii|M8ij  wooden  piatlonns;  oonaent  of  owners 
«f  dtii  seooiad;  materials,  guns,  and  cairlagaB 
ncdvedioMay.    98,301. 

1800.  OlyQOO  ttansfBRed  from  other  aUobMnts. 
Botli  84ieh  tttes  moonted;  1  maffaine  flnlsbed; 


mounting  two  lO-lnoh  8.  B.  guns  and  building 
magasines.    Ordered  to  suspend  work.   99, 686. 

1901.  Two  lO-ine^guns  condemned  and  soid^ 
two  ^inch  converted  rifles  moved  to  neamst  leseiw 
vatien;  ordnance  stone  to  be  isot  to  Watwtown 
Ol«607;O3,6aL 


Part  38,  FNA. 


Magazines. 


1000.  |B|0»  aUoeted  for  Peace  Btoiage  Ifaga- 
xte;balUii« erected.   00,696. 


Pirt3t,FNA«    Mounttng  Guns  and  Carrli^Se 

1001.   Tehte  shofwlng  cost  of  handling,  caring      land.    01, 7U,  712. 
lDr,iBd  momittag  guns  and  caniagM,  site  5,  Pott- 


Part  40,  FNA.    Preservation  and  Repair  of  Fortifications. 


1808.  860  ellotted  far  Fort  Gorges;  rspairlng 
nrpvall.  98,881.  lilncr  work  at  Fort  Preble. 
98,  66S.  8560  allotted  for  mounting  two  15-ineh 
S.B.  SOBS  et  Fort  ScammeL    98,687. 

1800.  Mfaor  npain  at  Fort  PreUa.  99,  687. 
ISO  allotted  for  mlnar  npafrs  of  old  works.  99, 
m  IZSO  allotted  for  minor  repain  St  mining  oase- 
■eti.  09,708. 

1000.  880O  allotted  for  repairing  quarters  at 
Iflrt  OemiL   99, 184.  81,400  aUotted  for  site  1; 


floors  In  magasines  and  shell  rooms  repaired.  00^ 
735.  812,000  aUotted  Ibr  repairing  fkmrs,  water- 
proofing experiment,  and  minor,  work  at  site  2. 
00,736  8700  allotted  for  torpedo  material  at  site  4. 
00,768. 

1901.  81/X)0  allotted  for  repafr  of  slopee*and 
kaming  and  seeding,  Portland,  site  1.  01, 700, 7QL 
81,000  allotted  for  site  2,  Portland.   01,703. 

1903.  81,600  allotted  for  repafr,  site  1,  Port* 
land.    00,623. 


1850     INDEX  TO  BEPOBTS,  CHIEF  OF  BNGiKBEBS,  T7.  8.  ABMY,  186&-1S12. 


Part  41,  FNA.       Bange  and  Position  Finders. 


1890.  19,000  allotted.  DnwiDfi  mada.  00, 
702. 

1000.  Six  obaBrratloD  Btatlooa  eneted.  00 
730. 

1001.  UJBOO  allottad  ior  battery  commander's 
fftatioa,  Portland,  site  1;  work  completad.  01« 
TOO;  02,  634.  $4,000  allotted.  Portland,  sites  1 
and  9,  station  an.  and  plans  approv.;  site  1  com- 
pleted; excavation  for  5  stations  at  site  3  oon»- 
pleted.  01«  71X  $100  allotted  for  3  temporary 
stations,  site  4,  fat  Lewis  type  A  instrumant,  and 


1  at  site  1  for  basa>«nd  instnimeot;  Jbrmar  com- 
pleted and  latter  to  be  oonstr.    01, 713;  713. 

1002.  $2,500  allotted  fire  commander's  station, 
site  2,  Portland;  excavation  completed  and  walls 
oonstr.  02,  030.  Constr.  oommenoed  at  2  sites* 
battery  commander's  stations;  boildincs  com- 
pleted; grading  dooa;  $1,000  withdrawn.  02,  638 
$3,700  allottad  Are  cemznander's  station;  buflding 
commenced  and  oonstr.  during  year.  02.  637. 
Necessary  work  for  tamperaiy  station  oomjiiatad 
02,637. 


Part  42,  FNA. 


Goshings  Island,  Me.    Bite^  about  83.4 
aaqoired  by  condemnation  piooeedings,  $113^423.00. 
04. 13. 


Sites. 


Battery  tor  sixteen  13-lncfa 
diaaed  for  $13,303.50.    07,12. 

1002.   Kennabeo    R.,    Ma. 
Bits  purobaaad.    02, 633. 


9I0JIS0 


Part  43,  FNA. 


Submarine  Mines. 


1887.  Tbiae  casemates  proposed,  with  eat  of 
cost    87,11.  « 

1801.  ProJ.  for  additional  casemate.    01,  & 

1802.  One  casemate  yearly  conq>latad.   02, 8. 
1808.    One  casemate  completed;  cost,  $8^079.7$; 

work  on  3  more  begun.    83, 5. 

1804.   Work  on  3  casemates.    84,7. 

1885.  Two  casemates  completed  in  October, 
18M;  cost,  $17,968.03.    08,6. 

1808.  Cable  storage  tank  at  Fort  Preble  oom- 
plated;  cost,  $3,306.53.  $4,500  aUotted,  1807,  for 
torpedo  storeboase  at  Fort  Oorges;  nearly  conk- 
plated.  08,  584,  586.  $23,300  alfotted  for  torpedo 
defense— mines  placed  in  the  tbrae  channels  leading 
into  Portland  H.,  and  also  In  the  Kennebec  and 
Penobscot  Rs.;  6  casemates  equipped.    08, 502. 

1800.  $350  allotted.  Small  storehouse  bunt; 
minor  work.  00,  686,  702.  $0,000  allotted— mines 
removed  from  H.  and  Rs.,  cleaned  and  stcoed 
(axpLosiyes  utilised  in  oonnectfon  with  r.  excavation 


for  fortifications).    00,  708.   $i;a0O  allotted   for 
searchlight  supplies;  no  i^uds  necessary.   00»  700. 

1000.  Torpedo  material  ovarhaolad  and 
cleaned.    00, 768. 

1001.  $3,000  allotted.  Pviobooot  R.,  bcit^ 
storahooae  for  masonry  material  boilt.  01«  OBT. 
Stored  material  overhauled  and  cleaned.  01*  6S& 
10.78  allotted  for  sixteen  12-inoh  B.  L.  mortars, 
site  1,  Portland.  01,  700.  $5,000  allotted,  Port- 
land, site  2,  plans  completed  for  mining  oawanates 
01,  703.  $5,500  allotted,  site  3,  Portland,  mining 
casemate  No.  1;  excavation  completed.  $4,500 
allotted,  site  3,  Portland,  n^fning  casemate  No.  2. 

01,  708.    $150  allotted  for  overhauling  and  ciean- 
ing.    $2.01  for  minor  expenses.    01«  713. 

1002.  Portland,  site  2,  work  on  casamates 
begun  and  practically  completed.  02»  02S.  Port^ 
land,   site   8,   casemates   practically   completed. 

02,  632.    Material  overhauled  and  cleaned.    02, 
687. 


Part  44,  FNA.      Supplies  for  Coast  Defenses. 

1000.   $600  allotted  for  filling  requisitfons  by     the    Engineer    Department.    00,    768L    Sopplfoa 
poit  oommandars  for  material  to  be  supplied  by    ftimished  iwmm.wrt^ff    oi«  713;  02|  687. 


PK  7oL  n,  pp.  Ti-ITDT  1 
for  expUnanoos,  ete.  J 


VOBTIFICATIONS. 


1851 


FNA.      POBTSMOVTH  (N.  H.)  FOKTIUCATIONS. 


(8m  parts  l-M  on  p.  1841.) 


Psl 


Title. 


Period. 


« 

47 
« 
« 
SO 
51 
S2 

a 

M 

u 

IS 

a 
» 

61 


1807-1902 


BS. 

In  cbvgo. 


olBngiDMn. 


1806-lfl(0 


Farts,  eCe.— OpontioDs,  aOotmanti,  ete. 
Fort  MdcSj  (Klttary  Point,  Me.) . 
-     -       -   tW 


FortCoDStttatl 

BtfbetU  lottery  (Oerrkblaleod,  Me.). 


BertMtte  betlary  (Jenys  Point). 

Tvo  84Bdi  pm  emplacements 

Two  8-lndi  B.  L.  R.  gims,  on  strengthened  barbette  carriages  for  15*inch  B.  B.  guns. 

Three  empiaieenMnts.  10-inch  guns,  disappearing  carrlagos 

BmplacenMDts,  two  12-indi  guns,  disappearing  carriages 

rwMmtlui  andrepaiia. • 

BileBL 


18OO-1«0 
1897-1901 
186»-1902 
180&.19O1 
1806-1901 
1872-1884 
1873-1886 
1897-1909 
1806-1900 
1899-1902 
1901-1902 


1807-1902 


Part45,FNA. 


Contracts. 


1807.  Two  8-iiidi   gon   vnpIaoenMoti,   8B6r 

190&  Pertlaiid  "Atlaa"  oement»  0:24  baneL 
00^  TV. 

1961.  "Atte"  Portland  oement.    01»71&. 


1909.  Tile,  61ff7J0  and  8210  per  M;  steel  doon^ 
2  X  ef%  827;  3^,  830;  4^,  840;  6",  6S4;  Baylor's  Port- 
land oement,  81.40  banal  in  sacks;  brokan  stoM^ 
6L86  0.  y.;  sand,  67t  o.  y.    OS,  641. 


Part4t,FNA« 


Ei4;lneeriii8:  Features. 


OStSiSS.    Mixing.    02.2454. 
and   placing.    00»    770;  Oa^ 
(pL).   Suiwiluiliy  €i  dust  oyer  sand.   US> 
3157.   BtnngthofTarioasmixtniea,    09*2454. 
Coostractlon  plants  details.    09, 2452  (pL). 
rrtwri  emmimttlnn  hoist    05, 8006  (pis.). 
Dninsga    OS,3IS4. 
Rmploysss   distribution ofc    00»772. 
Ltekj^-^iaeieuting.   0ff»  8008, 80O4»  8006  (Ida.). 
Ltafc^    08,  2380  (pis.). 


M^igaslnes— stanchions.    Off,  8006  (pla.). 

PaTements— waterproofing     05, 3006. 

Plant— cost  of.    00, 772. 

Rocks.    05, 3006  (pis.). 

Rools— concrete  blocks  in.    05, 3006  (pL). 

Ventilation— various  methods  employed.  05, 
3006, 3006  (pis.). 

Waterproofing— methods  employed.  03,  237^ 
2880;  04»3711;  05,3003,3006. 


Pwt47,FNA« 


Engineers* 


CaHcC  oC  Bnclnecn.   B.,  66,  5;  67,  5;  68,  0; 

68,  •;  70^  U;  71,  9;  79,  6;  73,  6;  74,  8;  75,  7; 
76k8;  77, 0^78,8;  79,11;  80,21;  81,19;  89, 1« 


83,  10;  84,  16;  85,  10;  86,  10;  94,  IS;  95,  6;  06| 
12;  07, 12, 507;  08, 15, 501;  00, 17, 706;  00, 14»  768; 
01, 15;  09, 15. 


Pirt48,FNA« 


Board  of  Engineers. 


ft^^f^^i^y   lg/2,  to  fu"iy^  and  report  upon      if  any,  could  be  dispensed  with.   B^  89, 416^ 
tht  eonditlDn  of  JBrtHloationa,  and  what  nnmbsr. 


1852     IKDEX  TO  BEPOBTS,  CHIEF  OF  EN6INEEB8,  U.  S.  ABMY,  196^-4911 


Part49,FNA. 


Engineers  In  Charge. 


Lt.  Ool.  J.  N.  Maoomb,  180& 
U.  Ool.  Z.  B.  Tower,  1807. 
Lt.  CoL  J.  O.  Foster,  1867-7L 
Lt.  OdI.  J.  C.  Doane,  1871-7BL 
OoL  C.  S.  Blunt,  187»-8& 
Mi^.  J.  A.  Smith,  188a. 


Lt.  Col.  A.  N.  Damnll,  t8l7. 
ICaJ.  B.  L.  Hozie,  1807-W. 
Maj.  8.  W.  Boeesler,  18Q»-1900l 
ICaJ.  W.  L.  Flak,  1900. 
Oipt.  H.  Tiaylor,  UXXMH 


Part  50,  FNA. 


Lt  O.  P.  Howell,  1807-Oft. 
Lt.  a  Keller,  18B9. 
Lt.  T.  H.  Jackaon,  180B-lflOQl 
Gapt  C.  Keller,  IWOi 


Assistants. 


W.  F.BobfiiSDn,l«n. 
C.  F.  Woodbury,  1901. 
Lt.  B.  B.  BaymoBd, 


Part  61,  FNA— 


FOBTS  AND  BATTERIES. 


Part  52,  FNA.  Fort  McClary  (Klttery  Point,  Me.). 


1868.  Original  work  begun  early  In  oenturjr; 
indoeed  barbette  woik  begun  In  1863.    80»  21. 

1868.  147  1  f.  coping  laid  on  south,  southeast, 
and  east  walls;  work  on  west  scarp;  terrq>lein 
excavated.    68, 5. 

1867.  Work  on  scarp  wall;  ditch  excavation. 
67,5. 

1868*  Excavation  for  ditches  completed;  work 
oa  scarp  on  west  front  and  northwest  caponniere; 
minor  work.    68, 9. 

1869-73.  Care  and  preservation.  69^  9;  70^ 
14;  71,9;  72,6;  73,6. 

1874.  Three  temporary  wooden  platforms  for 
heavy  guns  nearly  completed.    74, 8. 


1875.    Boadway  repaired.    75,7. 

1876-86.  Cars  and  preaervatioii.  Ta;  8;  77, 
6;  78,  8;  70,  11;  80^  21;  81,  19;  88,  15;  83,  IQ; 
84*  16;  85, 10;  86, 10. 

1898.  12,400  allotted  for  preaervatloQ  and  re- 
pairs. Three  U^inch  guns  moanted  on  twapuiaiy 
wooden  platforms.    98, 687. 

1899.  ProJ.  contemplates  the  use  oftbe  •adstlng 
armament  and  the  mounting  of  the  15-liiota  guns 
pending  constr.  of  modem  batteries.    99^  706. 

1900.  Repairing  engine  bonae  to  store  mining 
material.    00, 773. 

1901.  Care  and  preawatfoo.    01«7Ul 


Part  53,  FNA. 


Fort  Constitution. 


1866.  Work  on  north  scarp;  eastern  part  of 
old  fort  demolished  and  debris  removed;  foundatfon 
of  new  work  in  progress.  South  front,  1  pier  and  6 
embraames  built  and  flagging  laid  for  9  casemates. 
66,6. 

1867.  Work  on  scarp  waU;  constr.  embrasures, 
and  laying  flagging.    67, 6. 

1868-71.  Care  and  preaervatfon.  68»  9;  69, 
9;  70,14;  71,9. 

1873.  Earthem  barbette  battery  for  14  guni 
In  rear  of  the  partially  casemated  work;  est, 
t83,60a    73, 0. 


1874.  Temporary  posltton  for  21iflaT7  goB 
prepared,  and  platform  partty  laid.    74, 8. 

1875-86.  Care  and  preservation.  76»  7;  76, 
9:  77,  6;  78,  8;  79,  11;  80,  22;  81,  19;  89,  U; 
83, 10;  84, 16;  85, 10;  86,  IL 

1900.  Old  bufldlDg  removed;  Imp.  witifaitloo 
of  magasines.    00, 773. 

1901.  1345  allotted  for  care  and  pnaarvmHaa. 
01,717. 


L  for  ^EDteiuttioiia,  etc  J 


POBTIPIOATIONS. 


1858 


Tmrt  54,  FNA.    Barbette  Battery  at.Gerrlsh  Island,  Me. 


187S.  Fl^l^  Ucm  tMMtafr.Mtf  Ui^ttX 
72,6. 

1873.  SSajom  mpp.  Fanpet  vnbanknMnt; 
bcikUnccaiBeril»iiii«asliitB.    73,7. 

187-^    315^000  app.   Work  on  panpet,  road- 

74,  R. 

187A.    SUMUOapp.    Focmdfttioosforalltn 
pnpttmL    7S|  & 


1876.    Five  bnut-belght  mUa  flniilMd;  gim 
ptetfatiDS  bollt    78»9. 

1877-78.   Care     and     presenratlon.    77,     6; 
78,8. 
1870.    Plant  for  oompletion   ^iproY.;  partly 
of  tcmplaias  and  2  tmvorw  magarlnw      exocatod.    70, 11. 

1884.   Plaiu  reqoiia  nvialon.   84»UL 


Fart  55,  FNA.    Barbette  Battery  at  Jerrys  Point. 


187*.  Pni.,  l^goD  battery;  oit,  140,834. 
72,61 

1878.    t25,000    app.    Work    began,    pai^Mt 
emfaankznont   and  building  concrtta  maeaihm 
73,7. 

187-^  815^000  app.  Raising  parapet  embank- 
ont;  mKeKntkm.  tor  foondationa  of  all  traTttia 
rmgiTfnrr  ooopletod.    74, 8. 

1878^  810,000  app.  TraTerae  magarinee  built; 
3  teaa8l-lM%lu  walla  oompleted;  work  on  parapet 
cnbaokBMDt.    781,8. 

1876.    Tvp  Umwerae  fimgaalniiii  boilt,  founda- 


tion of  another  laid,  and  over  2,000  o.  y.  of  embank- 
ment made.    78, 0. 

1877-78.  Owe  and  pneervatioo.  77,  7^ 
78,8. 

1870.  Plans  ibr  completion  appror.;  partly 
executed.    70, 11. 

1884.    Plans  require  revision.    84^  17. 

1888.  Placing  woodwork  to  traverse  maga- 
tinee  io  make  tb«n  serviceablo.    88, 10. 

1888.  Platforms  roady  for  16-in(di  guns;  eartl^ 
work  incomplete.    88^  IL 


Part  56,  FNA.    Two  8-lncta  Gun  Emplacements. 


1807.  883^180  allotted.  Emplacements  to  be 
built  by  eontract  (8S6;i72JB).  Excavations  in 
pnCRB.    97,807. 

180S.  8800  allotted  tor  repair  of  buildings 
wwk  nearly  completed.   08,  801. 


1800.  810,000  allotted.  Battery  oompleted 
under  contract:  cost,  861,986.21.  8S00  allotted  for 
repairs  of  rood  and  buildings.    00, 708. 

1002.  Floors  rolaid,  concrete  surtooes  coated 
and  painted.    O2,680«64a 


Fart  67,  FNA.    Two  8-ineta  B.   L.   B.   Guns  Mounted  on 
Stren^hened  Barbette  Carriages  for  15-lnch  S.  B.  Guns. 


gagOOO  allotted.   Work  begun;  carrtages 
■ad  mounted,  awaiting  guna.    08, 502. 
dma  mounted.   00, 708. 


1000.    Ouns   dismou^ited   and  shipped 
where.   00,  U. 


Part  58,  FNA.    Three  Emplacements  for  10-lnch  Guns  on 

Disappearing  Carriages. 


180O.  8148,000  allotted.  Work  begun;  excava- 
tkm  in  prognas.    00,704. 

190QU  Excavations  completed;  concrete  floors 
and  pai«pet  of  1  emplacement  oompleted  to  height 
of  Vr^^  platJbrm,  and  floors  of  second  emplsc^ 
eomplated;  3  carriaces  received.   00^  780. 


1001.  812,000  allotted.  Concrete  work  oon»- 
pleted;  erection  of  ironwork,  beams,  etc.,  done; 
gun  carrtages  mounted;  battery  practically  com- 
pleted; two  10-inch  rifles  received.    01, 715. 

1002.  Work  completed;  battery  transferrod  to 
Artillery.    02,630. 


1854     INDEX  TO  BEPOBTS,  GHIE7  OF  ENGINEBB8,  U.  8.  ABMT,  186^-1912 


Part  59,  FNA.    Emplaeements  for  Two  12-lnch  Guns. 

1901.   12,000    alloUad.   Artesian    w«ll    dog;  tery  excaTmUoii  oomptoted;  wall  foaodAtloiit  po 

plaos  and  est.  for  battery  sabmittsd.    01»  715,.  710.  in;  tnxDB  tat  oonenta  funis  piaetioaUy  oonplelMl 

1909.   S107,000  allotted.    Plant  installed;  bat-  09,039. 


Part  60,  FNA.    Preserration  and  Repair  of  Fortifications. 


The    following    allotments    were    made:  Fort     month,  1320.70.    Shipping 
McCUry,  1238.58;  Fort  Constitution,  10.25;  Ports>     minor  repairs.    09,  OttL 


material  to  depot  aai 


Part  61,  FNA. 


Sites. 


Fort  McCUry  Reserratfon,  Me.    By  act  of  Jan.     land;  sites  transfarred  by  deed.   94*  19;  95»  i* 
23, 18B3,  part  of  the  reservation  exchanged  for  other 


Part  62,  FNA. 


Submarine  Mines. 


1897.  11,000  anotted.    97,508. 

1898.  $23,300  allotted  In  connection  with  de- 
fense of  lialne  coast;  placing  mines  in  H.    98»  502. 

1899.  35,833.60  allotted.  Mining  casemate  com- 
pleted.   99,703.    Mines  removed  from  H.    99,700. 

1900.  82,800  allotted  for  cable  tank,  which  was 
completed;  traveling  crane  installed;  overhauling 
searchlight  plant    00,778. 


1901.  8300ailotted.  Ontters plaoad and dsttm 
built  under  torpedo  storehooae  for  cable  tank.  01* 
710.  85,700  allotted  for  torpedo  storehouse;  build- 
ing practically  completed,    01, 718. 

1909.  Crane  installed  Imd  building  for  tofpedo 
warehouse  entirely  completed.  03,  040.  Csbto 
tank  entirely  completed;  pump  installed;  turned 
over  to  ArtlUery.   09,6ia 


rlwToLII,n.Ti-17971 
I  (or  expUaafioni,  tie.  J 


FOBUFIOATIONS. 


1855 


FNB 


BOSTON  (MASS.)  FOETIUCATIONS. 


rKoTt.— Baporfs  oo  these  works  irom  IMS  to  1913  Are  of  a  general  ctaaraeter  0147. 
pijAof  cidi  iiinoal  reiKirt  from  1003  to  1912.) 


8m  the  flat  15 


P»rt. 


TiUe. 


Period. 


10 

11 

u 

13 
M 
U 
K 
17 
U 
19 
X 

23 
23 

% 
S 
% 
V 

% 
a 

» 
o 
33 

3( 

as 

J7 
38 
3» 
10 
41 
43 
43 
44 
4d 
46 


Cootnclt. 

KocBiMmiK  iBetorcs.  ....•...■< 

EncliiMa-Chief  of  EngiDeers . 

BE 


Inehvfe 

Ashtftnts 

Forts  tad  bettariee— Operations,  etc 

7ort  Warren  (Oeoii^  Isld.) 

Fort  Indepenaenoe  (Castle  laid . ) 

Provtncetown  H.— Permanent  forts 

Look  Idd.  Heed  Battery 

Fort  SeweQ  (Marhlehead) 

Fort  Andrew  (Plvmoath  H.) 

Fort  Standhh  (Plymouth  H.) 1 

Fort  Winthrop  and  batteries  (Oovemors  Isld.) 

EmplMflunts  for  S-lnch  guns,  disappearing  carriages 

61te4.— Mortar  battery  for  sixteen  U-faich  mortars 

Site  Su— Mortar  battery  far  sixteen  13-inch  mortars 

Site  &—EmplaoementB,  two  6-inoh  R.  F.  guns 

Sits  L— ^placements,  fiTe  10-inch  guns,  disappearing  carriages. 
Sita  3.— Empboements,  five  10-inch  guns,  disappearing  carriages. 


Site  1.— Two  emplacements,  4>liich  R.  F.  euns 

Sita  1— Two  emplacements,  4.73>inch  R.  F.  guns 

Site  S.— Thrae  emplacements.  13-inch  rifles,  disappearing  carriages. ...'.. 
Site  6.— Two  emplacanents,  i3-inch  rifles,  nondttappearing  carriages. . . . 

Site  1.— Two  emptaoements,  13-inch  guns,  dinppeanng  carriages 

Site  1.— Three  emplacements.  15-pounder  R.  F.  battery 

Site  7.->EmplacementB,  two  o-ineh  rifles 

Site  7.— Emplacements,  four  10-incb  B.  L.  rifles 

Site  7.— Thiee  emplacements,  6-inch  R.  F.  guns,  disappearing  carriages. 

Site  6.— Two  5-tncn  R.  F.  guns,  pillar  mounts 

Site  1— Two  emplacements,  15-pounder  R.  F.  guns. 


Site  5.— Two  emi^acements,  5-incb  R.  F.  guns,  pedestal  mounts. 
"""■"■  *     R.  F\  guns. 


Site  7.— Emplacements,  three  15-pounder 

Site  7.— Emplacements,  four  15-pounder  R.  F.  guns 
MireOaoeoaa— Underaround  conduit  system 

Ccmial  electric  lighting  plants 

(Tonstroctionofl^hter 

Constmction  of  storehouses 

Roadway  at  Winthrop 

Moimting  fans  and  carriages 

Fraewation  and  repak- 

Range  and  position  finders 

Sites. rr 

Sabmarloe  mines. 

Supplies  for  cosst  defenses 


1901 


iaM-1903 

1883 
1806-1903 
1801-1900 
1833-1003 
1833-1887 
1833-1800 
1866-1870 
1869-1887 

1884 

1884 

1884 
1844-1886 
1801-1803 
1801-1903 
1807-1903 
1901-1003 
1803-1003 
1803-1003 
1808-1800 
1808-1800 
1808-1003 
1806-1001 
1800-1903 
1800-1000 
1901-1003 
1001-1003 
1890-1903 
1800-1001 
1000-1901 
1900-1901 
1900-1903 
1901-1903 
1900-1901 
1900-1901 
1901-1903 
1901-1908 

1903 
1900-1901 
1890-1903 
1900-1901 
1803-1003 
1801-1903 
1000-1003 


Parti,  FNB. 


Contracts. 


1901.  Brokee  itone,  fl.S7,  91.75  d.  7.  03, 6«. 
itnm  lighter,  119,450;  four  6-inch  ammunition 
^  11,638,  ooQstr.  earth  embankment,  60e  c.  y.; 
ti]«,  tl57.jO  per  M;  1210  por  M;  two  10-inch  an»- 
iQuQitioa  boiits,  12^6;  excaTation  and  ditching, 


56i  and  85t  c  y..,  respectively;  steel  doon,  various 
siie  and  prices;  furnishing  employees'  meals,  lA}f; 
Baylor's  Portland  cement,  SI  .40  barrel  in  sacks; 
sand,  67i  c.  y.,  70t  c.  y.;  excavating,  sodding,  etc, 
various  prices  listed.    02, 660, 65L 


Part  2,  FNB. 


Engineering  Features. 

(See  also  Part  46,  FNA,  p.  1851.) 


CoQa«te,iiigred]entsor.    00,776.    Compactness. 
OU  911, 911 

(^"M»<«nrlMes,  exposed,  protection  of,  during 
'ini«r  ffloothx  IMI,722. 

^^«i«»tian,oyerroming.    01,916. 

CoDdoit  lyatem,  ondergroond,  dsMrtptloo  oC. 

Cnus,  ammoaitiao.   01*  913. 


Emplacements,  cost  of.    01, 914, 916. 
Emplacements,  iiftless.    01, 916. 
Excavatfons,  control  of  quicksand.    01, 913. 
Plant,  central  electric  lighting,  description 
00,777,779. 
Traverses,  advantages  of.    01, 916. 
Ventilation,  securing.    01,  916l 
Waterproofing,  descriptfon  of.    00, 775, 788. 


1856     INDEX  TO  HEPOBTS,  CHIEF  OF  BNGINEEB8,  U.  8.  ABMY,  1886-19ia 


Part  3,  FNB. 


Engineers* 


ChM  of  BngliiMn.  B^  6(l,  5;  67,  6;  68,  9; 
69»  0;  70,  14;  71,  0;  73,  6;  73.  7;  74,  8;  75,  8; 
76,  0;  77,  7;  78.  8;  79b  12;  80»  28;  81.  20;  8S. 


16;  83,  11;  84«  17;  88,  11;  86,  IS;  M,  «;  «B, 
08,  5;  04,  7;  08,  6;  08,  12,  40D;  07,  12,  000; 
16^  502;  00, 18»  TOO;  00, 16, 77S;  01«  U(  08,  1ft. 


u 


Part  4,  FNB. 


Board  of  Ei^[;lneers. 


1888*  ConsUtatod  to  consider  and  report  upon 
tb0  oonditlott  of  fortlflcAtions,  and  what  number, 
tfaa7,ooiild  be  dispensed  with.    B^8O,410. 


Est    87,  U;  80, 6;  00,  S;  01,  IL 


Part  5,  FNB. 

Vaj.  C.  E.  Blunt,  1866. 
CbL  H.  W.  Benham,  1806-81 
Ifaj.  F.  E.  Prime,  1870. 
Col.  C.  E.  Blunt,  188S. 
IfaJ.  C.  W.  Raymood,  1881-86. 


Engln^rs  in  Charge. 


Lt.  OoL  O.  L.  Ollleq>to,  1880  88> 
Col.  8.  M.  Ifaosfield,  1891-00. 
CoL  C.  R.  Satpr,  18B0-100L 
Oupt.  Hany  Taylor,  lOOlrOL 


Part  6,  FNB. 


Oapt  8.  8.  Leacb,  lOOl-OL 
Lt.  M.  L.  Walker,  1807. 
Lt.  J.  8.  SeweU,  1807-00. 


Assistants. 


Lt  R.  R.  Raymond,  18B0-19Q1 
LL  C.  8.  BromwiU,  180»>IMI, 


Part  7,  FNB.— 


FORTS  AND  BATTERIES. 


Part  8,  FNB.       Fort  Warren  (Georges  Island). 


1833.    Work  begun.    80,23. 

1806.  Fort  nearly  completed  according  to  orig- 
inal plans.  Work  modifying  casemated  platforms 
to  suit  modem  guns  of  heavy  annament;  interior 
finish  of  casemates  for  hospital  purposes;  preparing 
stone  for  main  gateway;  and  drainage.    66, 6. 

1867.  Fittings  of  casemates  completed;  trav- 
erse circles  with  longer  cadii  relaid  on  parapet  of 
fhmt  1;  quarters  and  hospital  finished;  and  minor 
work.    67, 6. 

1868.  One  bombproof  traverse  on  ooverftee  of 
northeast  (hmt  2  built,  another  one  nearly  finished; 
work  on  scarp  wall  and  arch  of  main  gateway; 
repairs  to  drain,  slopes,  etc. ;  removal  of  old  engineer 
buildings  within  the  fort,  and  their  reoonstr. 
68,0. 

I860.  Masonry  and  earthwork  oi  bombproof 
traverse,  f^ont  2,  completed:  repairs  to  quarters, 
embaakments,  and  casemates,  etc.;  modified  plans 
prepared;  est  cost,  0402,400.    60, 0. 


1870.  Repairing  leaks  In  ooplns  of  soup  wan, 
officers'  quarters,  and  renewing  asphalt  floors,  and 
minor  work.    70, 14. 

1871.  850,000  app..  IfodificatSoo  work  begun* 
preparing  demilune  south  of  main  work  for  largv 
ordnance;  concrete  masonry  of  2  traverse  mags- 
sines  built;  parade  walls  torn  down  and  drains 
rebuilt;  foundations  of  all  piers  for  the  new,  Jargs 
arches  completed;  and  minor  work.    71,  9. 

1873.  886,000  app.  Removal  of  parade  wall  in 
bastion  A  completed;  piers  of  all  arches  built; 
stone  facn  of  the  arch  at  the  gorge  and  of  arch 
over  stairway  completed:  work  oo  remaining 
arches  in  the  bastion,  and  wing  and  sustaining 
wall  on  right  of  the  goige;  masonry  and  earth 
cover  of  the  parados  completed;  and  minor  work. 
72,7. 

1873.  640,000  app.  All  new  work  in  bastJoo  A 
complete;  bastion  E  masonry  of  2  trsverse  magB- 
sines  of  its  barbette  completed,  and  minor  weric 
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i^!!iOan«  masoDiy  of  1  platform  completed;  work 
<]  ni'v  mai  parapet,  and  embankment  of  traverses 
Lyi  p^ndos;  minor  work.    73,  7. 

I{t74.  Bastion  A:  Completion  of  five  IS-inch 
nn  pl&tiorms  and  their  breast-height  walls,  ma* 
si£.rT  <rf  2  traverse  magaatoes  with  connecting 
7jrMlos  arch,  and  necessary  doorways,  stalrraaes, 
r^ :  vork  oo  earth  cover  and  sand  parapet  nearly 
(^.^^^(d.  Bastion  B:  CompleUon  of  two  15-inch 
nn  :ilatramis,  a  third  nearly  finished,  foundation 
f  :rw  arch  pien  in  parade  completed.  Bastion 
£:  Perados  areh  built;  work  on  5  new  gun  plat- 
\jrcs  b  demilune.  Breast-height  wall  for  entire 
MMtry  boilt;  min<M'  work.    74,  S. 

1875.  S25,000  app.  Battery  for  five  15-inch 
^:l'^  finished  to  admit  of  armament  being  placed; 
3.in)  tons  of  sand  placed  in  parados  and  cover  of 
rujrwines:  minor  work.    75,  8. 

1$76.  Completion  of  ravelin  battery,  and  as 
br  35  possible  of  haiteries  of  bastion  A  of  the  en- 
c&nt«;  vork  on  modifications  of  bastion  B.    76,  9l 


1877.  Repairing  earthen  slopes,  concrete  and 
plastering  of  magazine  arches  in  bastion  B,  draim^ 
and  asphalt  cover.    77,  7. 

1881.  Repairs  of  slopes,  casemates,  drains,  and 
ironwork.    81, 20. 

1882-84.  Repairs  of  slopes,  drains,  and  build- 
ings.   82, 16;  83, 11:  84, 17. 

1885.  Repairing  sea  wall,  dmins,  and  case* 
mates:  torpedoes  painted,  10-inch  and  15>inch 
platforms  put  in  serviceable  order;  and  minor 
repairs.    85, 11. 

1886.  Repairs  of  cisterns;  hanging  doors; 
extra  traverse  Irons  placed  on  10-inch  gun  front 
pintle  barbette  platforms  to  adapt  them  to  the 
new  ordnance  carriage  for  R-inch  converted  rifles; 
steamer  Tourist  repaired.    86, 12. 

1887.  Est.  by  BE.  for  gun  and  mortar  bat- 
teries.   87, 11« 


Fart  9,  FNB.    Fort  Independence  (Castle  Island). 


18.13.   Work  begun.    80,24. 

1S66.  Resetting  gun  platforms;  flagging;  cut- 
'ir?  ixn  and  replacing  new  pintle  for  21  barbette 
nn.<  in' main  work;  repairing  breast-height  wall 
^i  earthen  parapet  of  northwest  exterior  bat-* 
t«T}-.  and  building  bombproof  magazine  chamber 
'■■:  f-iis  bttitery.    66,  6. 

1S68.  Mawnry,  concrete,  and  earth  covering 
of  nu^azine  of  the  northwest  exterior  battery  com- 
P^teil;  completion  of  masonry  of  southeast  exterior 
i^'a  "^  bombproof  traverse;  masonry  of  adjacent 
!:k:u:uine  begun;  parapet  cut  down;  embankment 
3'  o'lter  extremity  of  battery  enlarged  and  raised; 
^I'l  minor  work.    68,  10. 

me».  Work  on  southeast  exterior  battery 
inij^ine,  bombproof  adjacent  completed:  slopes 

'^'und;  and  minor  woric    Modified  plans.    68, 

in 

1570.  Est.  co6t  of  modifications,  $106,000 
C^^nb  covering  and  sodding  of  east  battery  maga- 
nru>  tx)mpleted;  repairing  breaks  in  scarp  wall  and 
F«ir*le  wall  copings.    70, 15. 

1571.  137.500  app.  Modification  work  begun: 
Qf^'tssaxy  buildings  for  employees  built;  masonry 
(^  3  nev  traverse  magazines  built;  minor  work. 
71. 10. 

1872.  $42,500  app.  Breast-height  walls  o' east, 
V({ith«Qst,  and  north  bastions  completed;  work  on 
'  platforms  and  breast-height  walls  of  northwest 
ii&stioa;  excavation  for  sand  parapet  of  fronts  1 
aod  2;  minor  work.    72,7. 

1873.  $:u,000  app.  Completion  of  masonry  o.' 
^  center  pintle  and  4  front  pintle  15-inch  gun  plat* 
^-irras^  with  their  breast-height  walls;  smail  maga> 
itDM  OQ  tsoat  1;  masonry,  earth  slopes,  and  hoist- 


ing sand  for  east  bastion;  work  on  earth  slopes  and 
excavation  for  sand  parapet  of  east  bastfon  and 
curtain  of  front  1.    73,  8. 

1874.  New  barbette  battery  finished  ready  for 
armament:  completion  of  new  sand  parapet, 
traverse  magazines,  parade  on  fronts  1  and  2, 
2  traverse  magar.hies  on  front  3,  excavation  for 
sand  parapet,  and  minor  work  in  east  exterior 
battery.    74, 9. 

1875.  Modifications  of  the  battery  of  the 
enceinte  nearly  completed:  one  15-inch  gun  plat- 
form in  east  exterior  battery  finished:  work  on  2 
others,  with  their  breast-height  walls,  and  new 
parapet  in  front  of  battery.    75, 9. 

1876.  Completion  of  proposed  modificatfons 
of  barbette  battery  of  the  enceinte,  of  5  platforms, 
ready  for  armament,  in  east  exterior  battery,  and 
minor  work.    76, 10. 

1877.  Care  and  preservation.    77, 7. 
1881-84.    Repairs  of  slopes,  drains,  and  buttd- 

ings,  etc.    81,  22;  82, 17;  83, 13;  84,  19. 

1885.  Gun  platfornu  put  in  serviceable  con- 
dition, and  repairs  of  buildings,  wharves,  eto. 
85,12. 

1886.  Doors  hung;  ironwork  on  15-inch  plat- 
X  forms   painted;  extra   traverse    irons   placed    on 

10-inch  gun  platforms  to  adapt  them  to  the  8-inch 
converted  rifles.    86, 13. 

1898.  Castle  Isld.  turned  over  to  the  city  of 
Boston  for  park  purposes,  act  of  May  1, 1890.  Pub* 
lie  excluded  from  fort  and  batteries.    98,  GOl. 

189f9.  All  explosives  removed  from  the  isld. 
and  all  torpedo  material  stored.  The  isld.  again 
opened  to  the  public.    09, 711. 
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Part  10,  FNB.    Provlncetown  Harbor— Permanent  Forts. 

1868.    Defenses  of  this  part  of  the  ooest  to  be         1867-70.   Work  awaiting  the  pitpantioa  ol 
considered  by  board  of  ofBoers.    Balance  in  Txeas-     plans.    67, 0;  68. 10;  69, 10;  70^  1& 
tiry,  $150,000.    66,0. 


Part  11,  FNB.        Long  Island  Head  Battery* 


1869-70.  Possession  of  this  site,  for  defense  of 
Broad  Sound  and  the  main  ship  channel,  acqaired 
by  act  of  Mar.  28, 1867.  ProJ.  for  barbette  earthen 
battery  for  heavy  guns;  est.  cost,  S175,000.  69,  9: 
70,15. 

1871.  137,500  app.  Work  begun.  Necessary 
buildings  for  employees  built.    71, 10. 

1873.  Work  on  wharf,  excavation  for  the 
eastern  mortar  battery  and  parados  In  rear,  con- 
crete masonry  of  these  positions,  and  drainage. 
72,7. 

1873.  Completion  of  drain  of  eastern  i>art  of 
the>  battery,  2  large  magazine  cells  and  their  con- 
nected  parados  arches,  foundation  of  east  salient 
gun  platform  and  its  breast-height  wall,  and  exca^ 
vation  for  the  magazine  and  parados  north  of  it; 
minor  work.    73,  7. 

1874.  $40,000  app.  Completion  of  center-pintle 
15-inch  gun  platform  at  east  salient  of  the  battery, 
and  masonry  of  adjacent  magazine  and  parados. 
74,9. 


1875.  130,000  app.  Work  on  anbankment  tor 
traverse  magazines  and  parados;  oompletkHi  ct  six 
15-inch  gun  platforms  with  their  breast-^ialght 
walls;  minor  work.    75, 8. 

1876.  Completion  of  four  16-inch  fraot-pintle 
gun  platforms  with  their  breast-height  walls,  ready 
for  armament.    W(vk  on  parados.    76, 9. 

1877.  Repairing  drains,  and  grading  tcfte* 
pleins  of  2  upper  batteries  to  allow  sons  to  be 
traversed.    77, 7. 

1881.  Repairs  made  to  buildings,  gun  car- 
riages, etc.    81,  21. 

1882.  Repairs  to  earth  slopes  and  ti«v«s 
magazines,  buildings,  etc.    82,  Ift. 

1885.  Qun  platforms  put  in  serviceable  ocd«r 
minor  repairs  to  buildings,  fences,  drains,  and 
slopes.    85, 11.  ^ 

1886.  Doors  hung;  repair  of  slop«,  ofa^; 
painting  iron>«ork  of  gun  platforms.    80,  12. 

1887.  Est.  by  BE.  for  gun  and  nuytar  bat- 
teries.   87, 11. 


Part  12,  FNB.        Fort  Sewell  (Marblehead*) 

1884.    Fort  built  1863-65.    History  and  descrip- 
tion.   84,  17. 


Part  13,  FNB.    Fort  Andrew  (Plymouth  Harbor)< 

1884.    Fort  built  1869-65.    History  and  descrip- 
tion.   Site  purchased,  1870.    84. 10. 


Part  14,  FNB.    Fort  Standlsh  (Plymouth  Harbor)< 

1884.    Fort   built   1862-^.    DescripUon.    Site 
purchased,  1870.    84, 19. 


Part   15,    FNB.    Fort    WInthrop   and   Batteries    (Governors 

Island). 


1844.  Existing  work,  consisting  of  a  central 
casemated  keep,  and  exterior  earthen  batteries 
begun  in  1844.    80,  23. 

1866.  Three  bombproof  south  battery  maga- 
zines completed,  and  slopes  of  east  part  of  battery 
sodded,  earthwork  repaired,  and  bombproof  trav- 


erse next  west  of  the  stone  redoubt  sodded;  work 
on  stone  walls,  entrance  to  second  traverse  ma^- 
zine  west  of  st^ne  redoubt,  south  battery;  rq>airiii| 
quarters,  and  minor  work.    66, 6. 

1867.    Earth  covering  and  sodding  of  the  west 
magazine,  south  battery,  completed;  panqict  d 


I  f or  cxplanatlona,  etc  J 


FOETIFICATIONS. 


1859 


soush,  east,  uid  northwest  batteries  repaired  and 
sodded;  Uafl  below  south  hatterj  graded  and 
xeded;  northeast  and  northwest  bastloos  of  the 
evthwork  to  Mmuuud  the  tower  begun;  tunnel 
cvrtrad  way  to  sooth  battery  ezcaimted;  and 
eaacreka  foundation  of  iU  walls  laid.    87, «. 

1S8S.    Work  on  long  covered  way  between  the 
tow  ditch  and  aooth  battery;  raisiBg  embanlr- 
it  of  the  bastions  around  the  tower;  repairing 
of     bombproof    ttaversee;  minor 
68.  ML 

law.  Covered  way  completed  and  bomb- 
proof tia verse,  opposite,  built;  earthen  ooonter- 
arsarp  slopOB  around  tower  flnldied:  embankment 
repaired;  minor  work.    Plans  modified.    09, 10. 

ISTH.  Est.  cost  of  modification,  1130,000. 
Earth  eoonteracarp  slopes  completed;  west  balf 
^  exteiim  earthwork  of  tower  completed;  com- 
^mww^t^n^m,  between  ditch  of  the  tower  and  south 
battery  completed:  minor  work.    70. 15. 

1871.  145,500  app.  Modification  work  began; 
cockcrete  masonry,  east  battery,  constr.;  drainage 
asd  nuDor  wofk;  3  traverse  magazines,  south  bat- 
%  tanp.  and  enlarged;  parade  reasphalted;  and 
71,  la 
1S72.  164,000  app.  Work  on  traverse  maga- 
plaUorms,  breast-beight  wall,  and  sand 
j»rspet»  east  battery;  breast-height  wall  for  4  gun 
p^sstJoBS,  sooth  battery,  built;  western  magacines 
acid  sfadl  room,  and  pit  for  mortar  beds,  completed. 


1873.    fjO,000  app.    Completion  of  new  platr 
brats  designed  for  ordnance  carriages  in  east  bat- 


tery, and  fk-oQt-pbitle  platforms  of  south  battery; 
work  on  breast-height  wall  platform,  traverse 
magaxine,  and  new  parapet  of  south  battery; 
mortar  battery  completed;  and  minor  work. 
7a,  7. 

1874.  Platform  for  forty-four  15-inch  guns  com- 
pleted; sand  parapet  of  east  battery  finished,  and 
work  on  excavation  for  sand  parapet  of  south 
battery;  2  new  traverse  magashies  finished,  work 
on  a  third.    74,9. 

1875.  Completion  of  masonry  of  breast-height 
walls,  platforms  of  two  15-inch  guns,  necessary 
ironwork  of  4  others;  work  on  breast-height  walls 
for  4  gun  positions.  Battery,  except  new  sand 
parapet,  cotnpleted.    75, 0. 

1878.  Completion  of  east  and  south  batteries 
(oomprisfaig  forty-three  15-hich  platforms),  except- 
ing about  one-half  of  new  sand  parapet  of  south 
battery.    78, 10. 

1877.    Repair  of  slopes  and  drains.    77,7. 

1881.  Repairs  of  earth  slopes,  drains,  and 
buildings;  and  painting  ironwork.    81, 21. 

1882-84.  History  and  condition.  Repairs  of 
slopes,  etc.    82, 17;  83, 12;  84, 18. 

1885.  Gun  platforms  put  in  serviceable  con- 
dition; repair  of  slopes,  parade  of  the  tower,  and 
buildings.    85, 12. 

1886.  Doors  hung;  painting  ironwork  of  gun 
platforms;  extra  traverse  irons  placed  on  lO-inch 
gun  platforms  to  adopt  them  to  the  new  carriage 
for  8-inch  converted  rifles;  drain  of  the  tower 
cleaned  and  extended.    86, 13. 


Put  16,  FNB.    Emplacement  for  8-lneh  Guns,  Disappearing 

Carriages. 

1891.    One  emplacement  under  constr.    91^  7. 
180S.    Old  masonry  demolished.    92,  ft. 


Put  17,  FNB.    Site  4.— Mortar  Battery  for  Sixteen  IZ-lncli 

Mortars. 


1891.  Work  begun  June,  1801.    91, 7. 

1892.  SI21.039.27  allotted,  1891.  Excavation 
eompleted;  9,000  c.  y.  embankment  buill;  6,700 
c.  y.  coxMsete  placed.    92,  5. 

1893.  ZIOJOOO  allotted.  Masonry  and  earth 
SBbaakment  nearly  completed.    93, 6. 

1894»    Embankments  and  sodding  completed. 

94,7. 
1895.    £(ght  mortars  mounted;  work  on  4  pUt- 

forms.    95.7. 

1886L  S2,786.50  allotted.  All  platforms  fln- 
kbed,  mortars  moanted,  and  battery  nearly 
gnfchfW     XunMd  over  to  Artniery.    98, 12, 47a 


1897.  Battery  completed.    97,  602. 

1898.  1275  allotted  for  repairs  of  electric  plant. 

1899.  10,400  allotted  for  repairing  slopes, 
electric  plant,  and  for  constr.  of  powfir  house,  etc. 
00,  781. 

1900.  S375  allotted  for  hanging  doors.    00,  781. 

1901.  STvSO  allotted.  Work  on  ventilation 
and  drainage  system  in  progress.    01,  723. 

1902.  Drainage  system  finished;  new  floors 
laid;  wall  of  pit  repaired.    02, 644. 
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Part  18,  FNB.    Site  5.— Mortar  Battery  for  Sixteen  12-ineli 

Mortars. 


1897.  N^otiations  in  progress  tor  purchase  oi 
slta.    Q7, 12,008. 

1898.  Jurisdiction  over  site  ceded  to  National 
Government  by  the  Commonwealth  of  Massa- 
chusetts, Apr.  6,  1897;  plans  for  emplacements  for 
eight  12-inch  mortars  prepared  and  work  on  exca- 
vation begun  June  15,  1898.    98,  595. 

1899.  $108,000  allotted.  Wharf  and  excavation 
completed;  concrete  ol  magazines  and  passages 
placed:  mortar  platforms  made  ready  to  receive 
base  rings;  earth  embankments  and  road  nearly 
completed;  8  mortara  and  carriages  received. 
99,  714. 


1900.  123,450. 10  withdrawn  from  aUotmcDt^ 
iload  completed;  embankments  graded  sokI  sod 
ded;  armament  mounted  by  hired  labor;  ]b*vIii| 
of  pits  in  progress.    00, 781,  7S3. 

1901.  First  half,electric-Ught  conduit  installed; 
second  half,  1113,000  allotted;  plans  submitted  fa 
emplacements  for  eight  12-inch  mortars;  ptetnt  aod 
quarters  erected;  drains  laid;  ona-half  fbundatloa 
placed.    01,724. 

1908.  «;6,720.41  allotted  for  scoond-  bail;  coq< 
Crete  work  nearly  completed.    02,  644. 


Part  19,  FNB.    Site  5.— Emplacements  for  Two  6-lncli  R. .  F. 

Guns. 

1901.    127,000  allotted.    Flans  prepared.    01,         1902.    Excavatfon  work  lor  battery;  drain^e 
725.  system  laid.    03, 644. 


Part  20,  FNB.    Site  !•— Emplacements  for  Five  10-lncli  Guns 

on  Disappearing  Carriages. 


1892.  $156,194.05  allotted,   1890-91.    Work  on 
concrete  masonry.    92,  4. 

1893.  Work  on  3  emplacements;  4,000  c.  y 
concrete  placed.    93,  5. 

1894.  Constr.  materials  collected  for  2  emplace- 
ments; some  masonry  built.    94,  7.  . 

1895.  Three  emplacements   ready  for  guns. 
96,6. 

1806.    $53,138.16  allotted.    Guns  not  yet  re- 
ceived: some  concrete  work.    96, 470. 

1897.  Two  10-inch  carr:  ges  assembled;  work 
on  another  one.    97,  GOl. 

1898.  New  proj.    One  carriage  assembled  and 
three  10-inch  guns  mounted:  some  concrete  work. 


$74,000  allotted.    Work  begun  on  2  otb«-  emplace- 
ments.   98,  593. 

1899.  $46,800  allotted.  Three  emplacements 
practically  completed  except  minor  work;  work  cai 
2  other  emplacements  nearly  completed;  the  2 
gims  and  carriages  received  but  not  mounted. 
99,  709,  720. 

1900.  Quns  and  carriages  mounted,  cooipleting 
the  emplacements  in  ail  respects.    00«  774. 

1901.  riant  removed.    01,  718. 

1902.  $540allolted.  Roadway  built;  2  old-type 
platform  lilts  removed:  new-type  cbaJn  hoist  pur- 
chased  and  installed.    02, 642. 


Part  2h  FNB.    Site  2.— Emplacements  for  Five  10-lnch  Guns 

on  Disappearing  Carriages. 


1893.  $58,000  allotted.  Work  begun  Decem- 
ber, 1892:  2,500  0.  y.  earth  excavated  and  placed 
In  embankment  of  1  emplacement.    93, 6. 

1894.  Masonry  of  1  emplacement  well  ad- 
yanced'  materials  collected  and  stored.    94, 7. 

1895.  One  emplacement  ready  for  gim.    95. 6. 

1896.  $21,674.75  allotted.  Emplacement  will 
be  completed.    96,470. 

1897.  ♦  $197,200  allotted.  New  proj.;  comple- 
tfon  of  emplacements  1,  2,  and  3;  excavatfon  of 
emplacement  4  nearly  ready  for  concreting;  work 
on  excavation  5;  4  platforms  ready  for  carria^^es 
and  guns.    97,  601. 

1898.  Work   on   excavatfon,    parapet   walls. 


ammunition  .service,  electric-light  plant;  5  gans 
and  carriages  mounted:  battery  nearly  completed: 
$4,000  allotted  for  commanders*  stations,  and 
foundations  in  place.    98,  594;  99,  713. 

1890.  Battery,  except  minor  work,  completed. 
99,  712. 

1900.  Battery  completed.    00, 778. 

1901.  $10,500  allotted.  Lighthouse  removed: 
grading  roadway  begun;  work  transferred  to  Ar- 
tlUery  fai  1899.    01,721. 

1002.  $1,425  allotted.  Road  nearly  completed: 
old  platform  lifts  removed;  chain  hoist  partly 
installed.    02,642. 
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FOBTIFICATIONS. 


1861 


Part  32,  FNB.    Site  1.— Two  Emplacements  for  4-lncli  R.  F. 

Guns. 

tS96w    19,090   lUottcd.    Work  becon,  excava-         1899.    Otiaa  mouoted,  electric  (ight  Installed, 
'OS  n«ariy  oompieted:  platforms  reidy  lor  gtios.      stairs   baflt:  minor    work.    Emplacements   com* 
»^3^  plated  by  July  1, 1809.    00,72a 


Part  23,  FNB.    Site  2.— Two   Emplacements    for  4.72-lncli 

B.  F.  Guns. 


ISSa.  114,740  allotted.  Work  began,  guns 
s-'tmud,  excavatioos  finished,  and  ooocrete  work 
Si  pro^reas.    98. 594. 


1800.    Oons  moonted  and  battepr,  oocoepting 
minor  details,  completed.    00*  722. 


Part  24,  FNB.    Site  3.— Three  Emplacements    for   12-lncli 

Blfles,  Disappearing  Carriages. 


1898.  1151,680  allotted.  Work  begun  April, 
iy>t:  pl^tionna  ready  lor  mounting  guns;  excava- 
te ::!  completed:  magazine  work  in  progress.    08, 

iftSB,  t36JDao  aUotted.  Battery  practically 
cczDpieiML  3  cairlagea  on  band.    99. 713, 721. 


1900.  123,800    aUotted.    Battery    completed; 
guns  mounted.    00,  779,  780. 

1901.  Steps   taken    to   transfer  to  Artillery. 
01,  722. 

1002.    Transferred,  1901.    Minor  repairs  to  bat- 
tery.   02,643. 


Part  25,  FNB.    Site  6.— Two  EmplacemeVits  for  12-lncli  Blfles, 

Nondlsappearlng  Carriages. 


1898.  14,800  aUotted  for  communication  ior 
rft-.^>«.ufitiHmg  aerrice.  180,000  allotted.  Survey  Oi 
;.!«;  excavation  begun.    98,  996. 

1899.  1Z7/XP0  allotted.  Battery  oompieted  in 
1^  essential  details.  Part  of  1  ctuiiage  received. 
99,722: 


1900.  16,960.30  aUotted.  Work  on  slopes; 
installation  of  electrlo-lighting  plant,  permanent 
water  supply,  and  minor  work.    00,  782. 

1001.  TroUeys,  cranes,  and  railing  completed. 
Work  transferred  to  ArtiUery.    01,725. 


Part  26,  FNB.    Site  1.— Two  Emplacements  for  13-lncli  Guns 

on  Disappearing  Carriages. 


1899.  1123/100  allotted.  Concrete  work  begun. 
99,7ia 

1900.  115,760  aOotted.  Emplacements  com- 
;l'^ted  exoei»ting  some  work  on  platforms  and 
mcantfflc  gnus.    00, 774. 


1901.  15,400  aUotted.  Platforms  completed, 
armament  mounted;  tile  drain  laid;  ammunition 
cranes  installed.    01,  718. 

1902.  1477.48  aUotted.  Rooms  in  old  lort 
cleared  of  material;  walks  repaired:  connection 
made  to  electric  motora.    02,641,642. 


Part  27,  FNB.    Site  1.— Three  Emplacements  for  15-pounder 

B.  F.  Battery. 


1899     19,300  aUoUed.    Site  laid  oat  ready  for 
excavation.    00^  71L 


1900.  13,4.W  allotted.  Battery  completed  Jn 
aU  respects,  electrlo-lighting  system  installed,  and 
guns  mounted;  work  turned  over  to  the  garrison. 
00,775. 


1862     INDEX  TO  EEPOKTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY^  1866-1912. 


Part  28,  FNB.    Site  7.— Emplacements  for  Two  6-tnch  Rifles. 

1901.  125,000  allotted.  Site  sorveyed,  prepared  1002.  S7»000  allotted.  Battery  completed,  a* 
for  work,  drains  laid;  iorms  erected  and  foundations  cept  laying  floors;  hanging  doors;  installing  am- 
laid.    01, 728.  munition   hoists;  grading   and   sodding   parapet 

110,100  withdrawn.    02,  Otfi 


Part  29,  FNB.    Site  7.— Emplacements  for  Four  10-Ineh  B.  L. 

Rifles. 

1901.  $193,500  allotted.  Plans  prepared;  plant  1003.  (CBlled  site  6  in  1902.)  Exca^Atlon  oom- 
purchased;  railroad  built;  eaaatyation  begua  01,  pleted;  drains,  oonduitB,  speaking  tabes  pland, 
728.  for  3  emplacements.    02,G45,64& 


Part  30,  FNB.    Site  7.— Three  Emplacements  for  6-Inch  R.  F. 

Guns  on  Disappearing  Carriages. 

1899.  165,000  allotted.  Preparation  of  plans  1901.  126,000  allotted.  Concrete  completed: 
for  wharf  and  general  oonstr.  plant  in  progress,  parapet  constr,;  electric  plant  fai«taiiaMi;  water 
99,715.  supply     nearly     completed;  trolleys,     bandndls, 

1900.  Excavation,  and  about  one-half  of  con-  doors  placed;  1  carriage  received  and  3  carrtages 
Crete  work  completed.    Two  carriages    received,  mounted.    01, 726. 

00^784.  1902.    $1,500     allotted.    Parados     completed. 

94,900  withdrawn.    02,646. 


Part  31,  FNB.    Site  6.— Two  S-lnch  R.  JP*.  Guns  on  PiUar 

Mounts. 

1899.  111,500  allotted.    Excavation  begun  and         1901.    Handrails    completed.    BftUery    tno* 
concrete  carried  up  to  the  ceiling  level.    99, 715.  ierred  to  Artillery.    01,  726^ 

1900.  $2,550  allotted.  Battery  completed,  ex- 
cepting setting  handrails.  Carriages  mounted. 
00,783. 


Part  32,  FNB.    Site  2.— Two  Emplacements  for  15-pounder 

R.  F.  Guns. 

1900.  113,200  aUotted.  Work  completed,  ex-  1901.  $5,580  allotted.  Ammunition  lifts  in 
oepting  sodding  slopes  and  providing  ammunition  stalled,  slopes  sodded,  bank  graded,  drain  bull!, 
lifts;  no  carriages  or  guns  received.    00,  779.  armament  received  and  mounted.    Battery  tnos- 

ferred  to  ArtiUery,  1901.    01«  722. 


Part  33,  FNB.    Site  5.— Two  Emplacements  for  5-lneh  R.  F. 
'  Guns,  Pedestal  Mounts. 

1900.    $20,000     allotted.    Battery     completed         1901.    $3,800    allotted.    Work  t»mpleted;  bd 
ready  for  armament;  neither  guns  nor  carriages      armament  received.    01«726. 
received.    Oa  782. 
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Part  34,  FNB.    Site  7. — ^Emplaeements  for  Three  15-pounder 

R.  F.  Guns. 

mod.    S12;000  allotted.    Flans   prepared   and         1902*    Parapet  completed,  except  final  grading 
samr  of  site  madeu    00, 784.  and  sodding.    I3,fi00  withdrawn.   03t  M7. 

190t.  Work  completed  on  2  emplacements, 
?xrept  gradinc  of  parapet;  19,000  allotted  foroonstr. 
third  emplacsaieDt  an.  Apr.  II,  1001;  eoncretework 
cooipletod.    01«  727. 


Part  35,  FNB.    Site  7.— Emplacements  for  Four  15-pounder 

B.  F.  Guns. 

1901.    S19A)0   allotted.    Ckmstr.  au.   Apr.  24,         1002.  Battery  nearly  completed.    S5,000  wttb- 
liOl;  railroBd  comstr.,  derrick,  and  engine  installed:      drawn.    02, 647. 
excavation  completed,  drains  laid,  lorm^erected, 
coKfBCe  work  begmi.    01«  728L 


MISCELLAXEOVS. 

Part  369  FNB.     Underground  Conduit  System* 

1900u  Sfto  1.-19,250  allotted.  Description  ot  1901.  Site  1.— Work  completed.  01,  720. 
systam.  3,000"  of  conduit  laid.  Oa  776.  Site  2.—  Site  3.-4780  allotted.  Work  completed.  01,72^ 
8,d00  allottart     Work  completed.    00. 779. 


Part  37,  FNB.    Central  Electric  Lighting  Plant. 

19O0U    Site  l.—S10,000  allotted.    Description  of      Description  of  plant.    00,779. 
plants  installation  of  which  was  completed.    00,         1901.    tiites land 2 transferred  to  Artillery,  1900. 
777.     Site  2L— 16,300  allotteO.    Work  completed.      01,790,722. 


Part  38,  FNB.  Construction  of  Lighter. 

1901.    t20/K0  allotted.    Flans  and   speciflca-         1902.    Completed  and  delivered.    02,647. 
tfans  pnpared  by  naval  architect.    01,  729. 


Part  39,  FNB.      Construction  of  Storehouses. 

1901.    S3,S00  allotted   for   oonstr.  of  2  store.         1902.    Both  storehouses  finished.    02,645. 
booses,  site  €L    One  storehouse  nearly  completed,  * 

materiai  ior  second  buflding  purchased,  site  pre- 
pared. oi«7ai. 
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Part  40,  FNB. 


Roadway  at  Wlnthrop. 


1902.  Letters  aod  indorsements  from  Sec.  of 
War,  Chief  of  Engineers,  Judge  Advocate  Oeneral, 
act  of  Congress.  Deeds  and  conveyances  referring 
to  a  strip  of  land  purchased  by  U.  8.  lor  present 
site  of  Fort  Banks.    It  is  reoom.  that  U.  8.  dedi- 


cate to  town  of  Winthrop  another  strip  of  land  to 
be  used  as  a  public  highway,  and  that  S200  be  app. 
for  grading  and  making  roadway  through  middk 
of  said  strip.    02*651, 


Part  41,  FNB.    Moving  and  Mounting  Guns  and  Carriages. 


1900.  Site  1.— <1,100  allotted.  Two  10-taich 
guns  and  carriages  moved  from  wharf  to  emplace- 
ments, to  be  mounted  by  the  garrison.  00,  777. 
Bite  6.-41,200  allotted.  Two  13-inch  carriages 
mounted;  no  guns  on  hand.    00*  783. 


1901.  Site  1.->|2,M0  allotted  ior  two  l^inch 
guns  moved  from  wharf  and  mounted  in  emplace- 
ments by  hired  labor.  01,  720.  Site  6.— S6^.C 
deposited  to  credit  of  Treasurer  of  U.  8.    01«  721 


/" 


Part  42,  FNB.    Presenratlon  and  Repair  of  Fortifications. 


1898.  1275  allotted  for  repafr  of  electric  plant, 
mortar  battery  at  Fort  Banks.  08,  fi05.  1800 
allotted  for  cleaning  and  painting  mhie  cases. 
98, 601. 

1809.  1500  allotted  for  repairs  at  Fort  Strong, 
1415  for  repairs  at  Fort  Banks.  $365  for  repairs  at 
Fort  Andrews,  and  S366  for  repairs  at  Fort  Revere. 
tSOO  allotted  for  repafr  of  10-inch  and  12-inch 
emplacements  and  S200  allotted  for  relaying  flag- 
ging. Fort  Warren.  S175  allotted  for  rcpoiilng 
bridge  of  old  works,  Fort  Winthrop;  and  S2,200 
for  repair  of  wharf,  Fort  Independence.  99, 
717,  718. 

1900.  S675  allotted  for  general  repafr  of  bat- 
teries and  their  power  plant,  Fort  Warren;  1300 
allotted  for  general  repairs  of  plant  and  $4,250 
allotted  to  prevent  dampness  in  magazine  at  Fort 
Strong;  $210  allotted  for  demolition  and  removal 
of  old  buildings  occupying  ground  requirpd  for 
other  purpoees.  Fort  Strong;  $800  allotted  for  care 


and  repair  of  plant,  Fort  Ueath:  $330  allotted  far 
repairs  at  Fort  Banks;  $1,000  allotted  for  repair 
and  care  of  Fort  Andrews;  $1,800  allotted  for  gtsi- 
eral  care  and  repafr  at  Fort  Revere;  f2Sn  allotted 
for  repairs  at  Fort  Standish.    00,  786-«0. 

1901.  $230  allotted  for  Fort  Warren;  repair^ 
to  lighting  system;  ammunition  Ufts;  walls  of 
power  room  painted.  01,  730.  $790  allotted  lor 
Fort  Strong;  old  engineer  buflding  demolished. 
Following  allotments  made:  $1,120  for  Fort  Heolh: 
$110  for  Fort  Banks;  $425  for  Fort  Andrews;  121} « 
fbr  Fort  Revere;  $100  for  Fort  Standish.  01,  TS^ 
731,  732,  733. 

1903.  Minor  repairs  made  to  buildings  sod 
batteries.  Withdrawal:  Fort  Independence.  $9.S7; 
Fort  Warren,  $44.04;  Fort  Strong,  $0.03;  Fart 
Banks,  $238.94;  Fort  Andrew^,  $385.20.  Allotted: 
Fort  Warren.  $200.  oa,  649.  Fort  Heath,  $527.81 
allotted,  $0.18  withdrawn     09,643. 


Part  43,  FNB.       Bange  and  Position  Finders. 


1900.    $4,605    allotted.    Commander's    station 
completed;  $8,400  allotted  for  2  additional  range- 
finder  station.*!,  site  1.    00,  776.    Total  of  $5,385  al- 
lotted fbr  commander's  station  at  site  2,  completed 
00,  778.    Site  3.-16,400  allotted.    Work   begun. 

oo.7aa 


1901.  $4,020  allotted.  Two  stations  at  site  1 
completed.  01,  719.  Commander's  station,  site  2, 
transferred  to  Artillery,  1900.  01,  721.  Site  3.- 
$2,600  allotted.    Work  completed.    01,722. 
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FORTIFICATIONS. 


1865 


Fart  44,  FNB. 


Sites. 


•  rivers  Clifl.  Plftj  acras  aequlnd  In  1891. 
9?.  ^  Eirht  small  lots  acquired  by  purcbaae. 
33,  !0.  Total  ana  aeqaired,  fiOA  acras  for  9263,- 
••■?-•    »4,I3. 

F^ldocks  Iilaod.  S33,130  allottad  lor  purchase 
i^nvm.   98,599. 

Deer  bhod.  33.34  acres  transferred  by  Boston 
'u  me  U.  S.:  more  land  wanted  by  U.  8.  City 
CMiv>iM  jQstifled  in  transferring  any  more  land 
iiUyiime.   M»600c  9f».  719. 


]!)antas1cetHead  $351,248.66  allottad.  About  40 
acres  acquired  by  purchase.    B8»  600. 

Nahant  Report,  as  to  desirable  land,  to  be  sub- 
mitted Uter.  98,  600;  99,  719.  Description  of 
land  acquired.  99,  718;  00,  780.  $1,000  allotted 
for  surrey.    00, 791. 

1901.  Acquisition  of  about  239,078.0  sq.  f.;  40 
lots  paid  for.    01,734. 

1903.    Part  of  tract  purchased.    09,648b 


Part  is,  FNB. 


Submarine  Mines. 


I'^ai.  Two  mining  casemates  completed,  one 
'-.  ^  n  Forts  Warren  and  Strong    91,  7. 

!«):{.  $37,000   allotted.    Work    begim.    third 
^u«.  Fort  Standisfa.    94,  7. 

li»L  Masonry  and  entranoe  gallery  oom- 
:e'ril.  work  on  cable  gallery  and  sand  embank- 
nwT.'..  Fcrt  Btandfah.    94,7. 

1H9S.  Mannrv  casemate  and  gallery  of  third 
v^3ut<  finjBhed  and  aand  cover  nearly  com- 
i-i?4.   95,7. 

1««7.  >l,300  allotted.  Work  on  cable  tank  at 
Fr:?trnoi».    97,002. 

ISdS.  Cable   tank   nearly   completed:    $1,035 

'1  -'td  for  ranoyal  of  torpedo  material  from  Fort 
^2r>-a  to  baae  of  operations  at  Port  Independence; 
L'  ui  allotted  for  purchase  of  additional  torpedo 
r^'mal:  «!S.700  allotted  for  planttaig  mfaies. 
'■^.^nptioD  of  mines,  material,  and  the  planting 
»s,  :Jf:.  S800  alloUed  for  t^j^ini  and  painting 
mittcsasL   98,6QL 


1899.  $700  allotted  for  storehouse  at  Fort 
Independence;  $2,000  and  $2,700  for  canemates, 
Forts  Warren  and  Strong;  S2,n00  for  storage  of 
material  at  Fort  Independence.  Storehouse  com- 
pleted; Fort  Strong  casemate  begun;  storage  prac- 
tically completed.  $76,847.18  allotted  for  planting 
and  removing  mines,  and  purchasing  and  cleaning 
torpedo  matoHaL    Mine«  removed.    99. 716,  723. 

1900.  $850  allotted,  for  casemate.  Fort  Strong, 
completed;  and  one,  Fort  Warren,  practically 
completed:  $1,600  allotted  and  torpedo  material 
cleaned  and  stored  at  Fort  Independence.  $600 
withdrawn  from  $2,000  allotment.    00,  785,  787. 

1901.  Casemate  completed.  01,  729.  $7,000 
allotted  for  cable  tank  extension.  Fort  Strong 
4ied  constr.:  hoisting  device  partly  constr.  01, 
730.  $605  allotted  and  tmservlceable  material 
shipped  to  Willetts  Point.    01,  731. 

1902.  Cover  for  cable  tank  completed:  trolleys 
purchased  and  iastalled.  oa,  647.  Material  for 
mines  transferred  to  Fort  Independence.  $47.99 
withdrawn.  $100  aUotted.    02,648. 


Part  46,  FNB.      Supplies  for  Coast  Defenses. 


1900.  tifiOO  allotted  or  purchase  of  electrica 
iirp^ids;  Dooe  purchased.    00,  791. 
]fK)L  Sophies  porchaaed  and  issuad  to  oom- 


1902.    $1,300  allotted.    Electrical  supplies  pur- 
chasQd.    03  64& 
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FNC.    ]»fASSACHUSETTS  AND  KHODE  ISLAND  FOKTIFT' 

CATIONS. 

(Note.— Reports  on  these  works  (tom  1003  to  1912  are  of  a  general  character  only.    See  tlie  first  II 
pai^  of  each  annual  report  from  1903  to  1912.) 


Part. 


Title. 


Period. 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
31 
32 
33 
34 
35 
36 
37 
38 


Contracts f. 

Engtaieerhig  features 

Engineers— Chief  of  Knglneers 4 


BE. 


In  charge 

Assistants 

Forts,  etc.— Operations,  allotments,  etc •. 

New  Bedfbrd,  Mass.— Clarks  Point  (fort) 

Fort  Phoenix • 

Mouuting  8-inch  converted  rifles 

Two  emplacements,  8-inch  guns,  disappearing  carriages 

Four  emplacements,  5-inch  R.  F.  guns 

Four  15-pounder  R.  F.  guns 

Newport  Harbor,  R.  I.— Fort  Adams 

Fort  Green,  R.  I. 


Narragansett  Bay,  R.  I.^Dutch  Isld. 
sld.-l 


Conanicut  Isld.— Dumplings  Battery 

Emplacements,  three  10-inch  guns,  disappearing  carriages 

Mortar  battery,  sixteen  12-inch  mortars 

Two  emplacements,  10-inch  rifles,  disappearing  carriages 

Two  emplacements,  4.7-inch  R.  v.  guns,  pedestal  mounts 

One  emplacement,  8-inch  B.  L.  rifle 

Mortar  battery,  eight  12-inch  mortars 

One  emplacement,  6-inch  U.  F.  gun 

Two  emplacements,  12-inch  rifles,  nondisappearing  carriages. 

Two  emplacements,  3-inch  15-pounder  R.  F.  guns 

Two  15-pounder  R.  F.  guns 

Three  emplacements,  10-inch  guns 

Four  emplacements,  6-indi  H.  F.  guns 

Two  emplacements,  15-pounder  R.  F.  guns'. 

Emplacements,  6-ixich  and  12-inch  R.  F.  guns 

Emplacements,  three  12-inch  guns 

Miscellaneous.— Electric-light  plant;  constructing  wharf;  fire  control  and  searchlight. 

Preservation  and  repairs 

Range  and  position  finders 

Sea  walls  and  embankments 

Sites 


Submarine  mines. 
Supplies 


1897-1906 


1866-19n] 
18S1-1881 
I9»i5-190l 
199^190] 
1824-1903 
1857-188^ 

1866 

1898 
1897-11 
1899-11 
1901-li 
1824-1880 

1883 
186^1888 

1870 
1897-1900 
1897-1900 
1898-1899 
1698-1899 

1898 
1898-1901 
1898-1899 
1898-1900 
1899-1900 
1899-1900 
1901-1902 
1901-1902 
1901-1902 

1901 

1901 


1898-1902 
1898-1902 

1901 
1895-1902 
1892-1902 

1901 


Part  1,  FNC. 


Contracts. 


1807.  Sand.  11.25  per  c.  y.;  small  stone,  SI.81 
per  c  y.;  Rosendale  cement,  86f  per  barrel;  Port- 
land cement,  82.12  per  barreL  97,  604.  Three 
19-inch  emplacements,  $56,967  for  2.    97, 600. 

1899.  Rosendale  cement,  68^  per  barrel;  small 
stones,  tl.80  per  0.  y.;  sand,  11.35  per  c.  y.;  Port- 
land cement,  $2.15  per  barrel.    99, 737. 

1901.  Crushed  stone,  $1.57  per  0.  y.;  sand, 
$1.30  per  0.  y.;  Qiant  Portland  cement,  $2.26  and 


$1.80  per  barrel:  lumber,  $21  per  M  f .  planed,  $17, 
per  M  f.  rough.  01,  736.  Conduit,  switches, 
.'imction  boxes,  etc.;  switchboards,  covered  cable, 
generating  sets.    01,  739. 

1902.    Building    sea    walls.    02,    663.    Book 
tiles;  constr.  wharf.    02, 665. 


Part  2,  FNC. 


Engineering  Features. 


Asphalt,  placing.    00, 800. 
Cement,  test.    96, 471. 
Concrete,  painting.    03,  2386. 
Dampprooflng.    (See  Waterproofing,  below.) 
Foundations.    03,  2384:  04, 3712. 
Magazines,  linings  for.    02,  2458  (pi.);  03,  2385; 
04.3712. 


Materials  and  work,  cost  of.    90,  726,  733,  735; 
00,  803,  806,  809,  811. 
Mining  casemate.    96, 471. 
Waterproofing.    00,  795,  799, 800;  02, 3458. 


fS<*  TcL  n,  pp.  TI-ITDTI 
L  for  expUnatlons,  etc  J 
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Part3,FNC. 


Engineers. 


CliM  of  Bnslnccn.  B^  06,  6;  67,  6;  68, 10; 
69.  10:  70,  IS:  71.  II;  72.  8;  73,  8;  74,  9;  75,  9; 
76,  UK  77.  7;  78,  9;  7S.  13;  80,  M;  81,  23;  8SB, 


17:  83,  13;  84,  19:  83,  12,  423;  86,  14;  93,  6;  94, 
7;  95,  7,  508;  90,  12,  471;  97,  12,  603;  98*  16,  601; 
99, 18, 724;  00, 16,  791;  01, 16;  OS.  18. 


Pvt  4,  ¥NC. 


Board  of  Engineers. 


CoDStttnted,  1882,  to  eoosldflr  and  nport  upon      IT  my,  oonld  be  dJipcoMd  with.    B^  83, 416L 
U»  eoDditioo  of  Jartflkatfang,  and  what  number,      1887, 87,  IL 


Part  5,  ¥NC. 


Engineers  In  Charge. 


O^t.  H.  M.  Robert,  186Sl 
mg.  G.  H.  MoDdoU,  18l»^. 
Cape  6.  M.  Mansfidd,  1801 
Haj.  D.  a  Houston,  18B»-70L 
Capt.  I.  A.  SmJth,  1867-411. 
Lt.  OoL  G.  K.  Wamo,  187D-8I. 
L  H.  Holc»ta,  1870L 


Maj.  J.  W.  Barlow,  1881. 
Lt.  Col.  O.  H.  Billot,  1888-31 
Om>t.  W.  H.  Bizby,  1808-91 
Lt  W.  W.  Harts,  1806-91 
HaJ.  D.  W.  Lockwood,  1896-1001. 
IfaJ.  Q.  W.  Ooethalfl,  1601. 
Lt  B.  F.  Johnston,  1900-OL 


Part«»FNC. 


Lt  W.  H 

O^yt  C.  H.  MeKlnstry, 

Lt  W.  B.  Ladoo,  188841 


Assistants. 


Lt  W.  7.  Bardsn,  1801 
Gapt  Haidfaig,  1808^. 
Lt  B.  P.  Johnston,  18eS-100l. 


Part7,FNCJ— 


FORTS  AND  BATTERIES. 


Part  8,  FNC.    New  Bedford  Harbor,  Mass.— Clarks  Point 

(Fort). 


1837.    Work  bagon  for  casematod  fort    80,24. 

1866.  Work  on  scarp  of  water  fronts,  parade 
wall,  sqove  towers,  ezcaTation;  minor  work. 
06,1 

1867.  Three  casemates  made  ready  for  gmis; 
jEjaaaarj  of  5  ™*g*«<"*»  completed,  and  8  maga* 

made  ready  for  powder.    Work  on  scarp  and 
iralls.    67,1 

1868.  Scarp  and  parade  walls  completed,  work 
OD  4oqndatfans  for  breast-beight  waU  and  fpm 
piaUurma;  mastic  ooTsring  of  rooft    68, 11 

1800.  Completion  of  Hist  and  second  tien, 
acept  qoarters;  raastle  oorerlng  of  roof  soribces 
tod  nagaxlnea,  8  barbette  magat-tnes,  breast-height 
vmU,  pampet,  and  tsreptoln  of  gorge  and  2  reo- 
tangniar  stairs.    69,11 

1870.  This  caaemated  work  oomplatad  except 
Ms  barbette  battery  over  the  casematea.   BB. 


reoom.  that  nothing  ftnther  be  done  than  to  pr^ 
serve  it  lh>m  deterlomtion,  and  that  an  earthen 
barbette  battery  for  twenty-she  16-inch  8.  B.  or 
eqaivalent  liAed  guns  be  erected  on  the  hill  hi 
rear  of  the  fort    Bepair  and  preeerratlon.    70, 11 

1874.    Mhior  repair  of  buildings     74,0. 

1873.  Plans  for  heavy  gun  batteries  com- 
Ideted;  cat.,  fl81,S4«.61  Hhior  repahs  of  plant 
73,1 

1876-79.  Preservation  and  repair.  76,  Ifle 
77,7;  78,0;  79,18. 

1884.  Painting  ironwork,  mowing  slopes,  re- 
pairing fences,  buildings,  etc.    84, 20. 

1883.  Storing  engineer  property;  temporary 
doors  provided  for  magasines.    85, 13. 

1886.  Bepairs  of  bnUdlngi,  magasfaie  doors, 
and  bridges.    86,14. 
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Part  9,  FNC.    New  Bedford  Harbor/  Mass.— Fort  Phoenix. 


1806.    Magarine  antaroom  floorsd,  and  2  doois 
bung.    66,7. 


Part  10,  FNC.    New  Bedford  Harbor,  Mass.— Mounting  S-Ineh 

Converted  Rifles. 

1898.    $1,800  aUotted.    Workb«gun.    98,601 


Part  11,  FNC.    New  Bedford  Harbor,  Mass.— Two  Emplace- 
ments for  8-lnch  Guns  on  Disappearing  Carrl^es. 

1898.  150,000  allotted.    Work  begun,  excava-     work  completed,  except  electric  iighting.    90i,  734, 
tlon  completed!  and  platforms  ready  for  guns.      725 

98, 602.  1900.    Repairs  of  slopes.    Batttriea  tnnsfened 

1899.  153,500   allotted.    Ouns   mounted   and      to  tbe  ArtiUery.    00, 70L 


Part  12,  FNC.    New  Bedford  Harbor,  Mass.— Four  Emplace- 
ments for  5-Inch  B.  F.  Guns. 


1899.    113,300  allotted.    Plans  and  est.  approv. 
ior  i>ede8tal  mounts.    99,  729. 


completed;  ready  for  guns  and  deetrie  i^Mmg 
01,  735.    Cbief  of  Engineers  decides  to  drop  tvo 


1900.    94,200  allotted.    Work  begun,  excava-     5-incb  guns,  substituting  Sour  l&-poimder  R.  F. 
tlon  completed,  and  concrete  work  in  progress,      guns  Instead.    01,736. 


00,792. 


190S.    Repairing  bombproof  and  anc^e  of  east 


1901.   94,000  allotted.    Work  on  emplacements      wing  wall.   02,  659l 


Part  13,  FNC.    New  Bedford  Harbor,  Mass.— Four  IS-pounder 

R.  F.  Guns. 

1901.    Substituted  for  two  5-inch  R.  F.  guns.         1902.    Doors  hung  and  painted;  aniplaeemeat 

918,300  aUotted.    Both  batteries  practically  com-     repaired.    02, 650. 
pleted.    01,  736w 


Part  14,  FNC.    Newport  Harbor,  R.  I.  -Fort  Adams  (Narra- 

gansett  Bay). 


1824.    Work  begun.    80,24. 

1866.  Work  on  relacing  2  embrasures;  repairs 
to  slopes;  replacing  granite  wall  above  tbe  coping 
with  earthen  parapet;  building  2  traverse  maga- 
sines;  and  laying  platforms  lor  two  15-inch  and 
two  10-iuch  guns.    66, 7. 

1867.  Relaying  traverse  drdes;  4  additional 
platforms  laid;  2  service  magaxines  built.  Work 
begun  on  exterior  batteries  to  adapt  them  to  an 
armament  of  15-inch  and  heavy  rifled  guns;  minor 
work.    67, 7. 


1868.  Wharf  repaired,  new  postern  gates  built; 
minor  repairs  to  drains,  coping,  sidewalks^  oaae- 
mates,  arches,  etc.    68, 11. 

1869.  General  repairs  of  masonry,  sea  wall, 
wharf,  and  quarters.    69, 11. 

1870.  Modification  plans  approv.  for  an  «x> 
torfor  barbette  battery  for  heavy  guns;  est.,  $132,* 
OOOl  Work  on  latrines,  repairing  wharf;  minor 
work.    70, 16. 

1871.  Repairing  wharf,  quarters,  southea^ 
glacis;  minor  work.    71*  U. 


r5^  Vol.  II,  pp.  Ti-179ri 
L  f<ir  ^xplaiiAnoiis.  etc  J 
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1869 


l$72.  KifiOO  app.  R«paln  of  roads,  flte. 
]  •r^r'aiiB^  for  modification  woHl    72, 8. 

iH73.  185,000  ^yp.  Work  iMgun  on  modifloa- 
n^iQ  Work  on  parapet,  roads,  and  quarten. 
73,  S. 

1^4.  130,000  app.  Oompletion  of  ooncnta  for 
fi  <sspaia8B— travel  aoB.  Work  oo  parapet,  terre- 
ikin,  vbarl^  drainage  syttem  completed.    74, 10. 

1$7&  $U,000  mpp.  Foundations  for  platforms 
icr  sbaary  gmis  laid,  and  earth  of  2  trayeRMS,  with 
ton?:€ts,  comi^eted;  work  on  and  repairs  of  slopes. 
75.9. 

187«.  Four  platforms  sat;  grading  slopes; 
<ir^issr»  work:  pteaei  vation  and  repairs.    76,  la 

1577.  Care  and  presorvatfon.    77,  & 

1578.  Ftaeebuilt.    78,10. 


1883.  110,000  allotted  In  1881  for  repairs  of 
wharf;  tlfiOO  allotted  for  waterproofing  casemate; 
rebuilding  tnidges  and  repair  of  buildings.    88t  18. 

1883.  Waterproofing  work;  casemates  venti- 
lated by  removing  the  brick  cheeks  of  the  em- 
brasures and  loopholes;  repair  of  buildings  and 
wharf.    83,14. 

1884.  Preservation  and  repair— finishing  wharfs, 
repairing  beings  of  6  embrasures,  sea  wall,  walks, 
etc.    84,20. 

1885.  Work  on  waterproofing,  sea  wall,  repair* 
ing  tsdngs  of  embrasures,  drainage,  and  minor 
work.    86, 14. 

1886.  Ironwork  of  4  front  pintle  platforms  for 
15-lnch  or  heavy  rifled  guns  completed:  flooring  of 
2  magazines;  work  on  drainage,  sea  walls,  breast- 
height  walls,  and  waterproofing.    86, 14. 


Part  15,  FNC.    Newport  Harbor,  R.  I.— Fort  Green,  R.  I. 

(Narragansett  Bay). 


1S85.  Resolution  of  the  Senate,  Jan.  9,  1886, 
RilT^estfid  information  concerning  the  possession 
ulJ  occapaney  of  Fort  Oreeo;  report  submitted 


by  officer  in  charge,'  recom.  transfer  of  the  land  to 
the  city  of  Newi)ort  for  use  as  a  public  park.  His- 
tory.   86,15,423. 


Part  16,  FNC.  Dutch  Island,  Narragansett  Bay,  R.  I.  (Western 

End). 


1863.   Work   began  on   temporary   defantes. 

1866.  Site  purchased,  temporary  work;  upper 
i&i  lover  battery  completed  during  year.  Pro]. 
b€  in?  prepared  for  permanent  defenses.    66,7. 

1.H67.  Work  began  on  permanent  defenses  in 
March— altering  earthen  battery  built  dming  the 
var.  Minor  work  and  repairs.    67, 7. 

1S68.  Work  on  altering  upper  battery  to  adapt 
jt  to  an  annaonent  of  15-inch  guns,  on  permanent 
Wharf,  snd  renuyving  bafldings.    68*  11. 

18«9.  Same  as  previous  year,  and  general  re- 
pairs to  wharf,  drains,  and  bafldings.    60, 11. 

1S70.  Proj.  for  3  detached  barbette  batteries 
js-  Usrty  15-iDch  8.  B.  or  equivalent  rifle  guns; 
est.,  ta08.477.    Work  on   bulldtogs,    whart   etc. 

70,16. 

1871.  1121,996  leapp.    Work   begun,    general 

nrpsir  of  pIsDt.    71,12. 

1872.  New  plans  appror.  Work  begun,  foun- 
ditioQs  of  2  service  magaslnea  completed  and  2 
oti^rs  begun.    Minor  work.    73,9. 

1873.  140,000  app.  Concrete  work  of  4  maga- 
liDss.    73,9. 


1874.  $20,000  app.  Traverses  of  4  magazines 
oovered  in  with  sand  and  sodded;  parapet  connect- 
ing them  completed  for  a  breast  height  of  T;  work 
on  wattf  supply,  drainage  system,  and-  on  minor 
repairs  of  plant    74, 10. 

187ff.  920,000  app.  Work  on  water  supply, 
draiosge  syston,  grading  ground  in  front  and  rear 
of  battery,  and  seeding  same;  foundations  of  2 
platforms  laid  and  2  platforms  received.    7ff,  10. 

1876.  Platforms  for  4  guns  laid,  breast-height 
waU  completed;  work  on  parapet;  and  preserva- 
tion and  repair.    76, 11. 

1877-70.  Care  and  preservation.  77,  8;  78, 
10;  70, 13. 

1884.  Preservation  and  repair— pahi  ting  Iron- 
work; renewing  shot  beds  and  skiddings  for  guns; 
repairs  to  ventilating  chimneys  o  mogazinea 
buOding.  and  dock  etc.    84,  21. 

188tf«  Preservation  and  repairs— repairs  of 
quarters,  slopes.    8A,  14. 

1886.  Work  on  ironwork  of  1  center  pintle  and 
4  front  pintle  l&-inch  or  heavy  rilled  guns,  and 
fitting  up  2  service  magazines  by  placing  floors  and 
doors;  minw  repairs  of  wharves,  buildings,  etc. 
86,15. 


Part  17,  FNC.    Conanleut  Island,  R.  I.— Dumpling's  Battery. 


1870.  On  site  of  old  I>iimplhigs  tower,  pro). 
Ibr  s  barbette  battery  for  ten  15-inch  S.  B.  or  equiv- 
ttefit  rtfte  guns  on  tite  of  the  mtos  of  an  old  case- 


mated  tower,  built  about  the  close  of  the  last  cen- 
tury on  Conanicut  Isid.  opposite  Fort  Adams. 
Est,  1100.000.    70, 16;  74, 10. 
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Part  18,  FNC.    Narragansett  Bay,  R.  I.— Emplacements 
Three  10-Inch  Guns  on  Disappearing  Carriages. 

1897.  999,400  allottad.    Work  begun  for  oonstr..  1889.  Storage  battery  fautaUed.  Battery 
by  oontnct,  of  8  emplacements;  excavating  and  over  to  the  ArtOlery.    90»  737. 
concrettng  in  progreas.    97. 005.  1900.    New  locking  devioee  to  anmnmitkn  II 

1898.  $12,000   allotted.    Two    old    magasines  Installed;  dampneaa  in  magasfnea  oorrected. 
removed  by  contract;  work  of  mounting  guns  and  807. 
carriagBB    completed;  Inrtalltng    electrio-Ughting 
plant;  coat  of  labor  and  materiala.    98»  607. 


Part  19,  FNC«    Narragansett  Bay,  B.  I.— Mortar  Battery  fei 

Sixteen  12-Inch  Mortars. 

• 

1897.  S125.500  allotted.    Work  begun.    Neoea-      stalled,  and  turned  over  to  tbe  Artillery  on  June  6 
aary  excavatkm  done  by  contract.    Work  on  plat-      18B8.    98»  603. 

forms  and  walls  in  progress.    97, 608.  1899.    S240  allotted  for  repairs  M  dopes,  parapet 

1898.  610,000    allotted.    Battery    completed,      and  concrete  floors.  '  99,  730. 

guns  and  carriages  mounted,  storage  battery  in-         1900.    Buflding  shelter  for  projeetiiea.    OO, 


Part  20,  FNC.    Narragansett  Bay,  B.  I.— Two  Emplacements 
for  10-lnch  Bllies,  Disappearing^  Carriages. 

1898.   174,000  allotted.    Work  begun;  1  gun  and         1899.   $18,630   allotted.    Ouns   mounted   lad 
carriage  mounted.    98»  604.  tested;  battery  completed  except  electric  lighting: 

battery  turned  over  to  the  ArtiUery.    99^  731. 


Part  21,  FNC.    Narragansett  Bay,  S.  I.— Two  Emplacements 
for  4.7-lnch  B.  F.  Guns  on  Pedestal  Mounts. 

1898.   $12,000  aUotted.    Work  begun,  and  plat-         1899.   $5,000    allotted.    Ouns    moimted    and 
orms  ready  to  receive  guns  by  May  23.    98, 605.         tested;  battery  comi^ted  and  transfBrred  to  the 

Artillery.    99,733. 


Part  22,  FNC.    Narragansett  Bay,  B.  I.— One  Emplacement 

for  8-lnch  B.  L.  BIfle. 

1898.   $3,000  aUotted.    Work  begun  and  com-      16-lnch  carriage  for  the  8-fnch  rifle  (B.  L.);  c•^ 
plated  for  making  the  necessary  changes  In  the      riage  ready  for  mounUng  rifle.    98, 606^ 


Part  23,  FNC.    Narragansett  Bay,  B.  I.— Mortar  Battery  for 

Eight  12-lnch  Mortars. 

1898.    $2,500  aUotted.    Survey  o    site  made;  1900.   $15,900  allotted.    Work  about  05%  oom- 

plans  and  est.  being  prepared.    98, 608.  pleted.    00, 806. 

1809.    $125,000    allotted.    Work    begun    and  1901.    Transferred  to  Artillery,  Jan.  2^  190L 

about  40%  completed.    99, 787.  01»  744;  OS,  665. 
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Pmrt  24,  ¥NC.    Narragansett  Bay,  R.  I.— One  Emplacement 

for  6-lnch  R.  F.  Gun. 

taw.  Kfin  allottod.    Work  done  by  oootraet         1800.  '$250  allotted.    Minor  repairs  of  pwHwt, 
coopkted  aod  gan  laounted;  cost  of  labor  Kid      ttc    99*730. 

Pmrt  25,  FXC.    Narragansett  Bay,  R.  L— Two  Emplacements 
for  12-inch  Rifles,  Nondisappearing  Carriages. 

lam.  $n,000  allotted.    Work  began  oo  ezca-  plant;  some  embankment  and  aoddJng  work,  and 

vititxL   98»609.  minor  details.    99,741 

1989.  t08,7Ww44  allotted.    Qtms  mounted,  and  1900.    General  repairs.    00*  802. 
bftovy  completed,  esoept  installation  of  electric 


Part  2(,  FNC.  .Narragansett  Bay,  R.  I.— Two  Emplacements 

for  3-ineli  15-poiinder  R.  F.  Guns. 

1890.  no^OOO  allotted.    Flans  and  est.  approv.      guns  dismounted  and,  with  their  carriages,  re* 
90,741  moved  from  site  of  work;  excavation  in  progress. 

1900.  Work  b«mi     Two  old  B.  B.  15-inch      00.812. 


Part  27,  FNC*    Narragansett  Bay,  R.  I. — Two  15-pounder  R.  F. 

Guns.  . 

1890.  111,066  allotted.    Work  begun,  ezcava-         1900.    Ouns  and  carriages  not  received.   00. 
tigacomptoted;  concrete  completed,  except  loading      80i. 
pbtfanna.    90,74L 


Part  28,  FNC.    Narragansett  Bay,  R.  I.— Tliree  10-inch  Gun 

Emplacements. 

1901.  1122,500  allotted.  Road  built,  objection-  1902.  165,800  allotted.  Buildings  completed; 
ftt'lr  grades  reduced;  temporary  storage  structures  walls  practically  completed  to  celling  level.  03, 
b«cuD.   01,74L  C63,  664. 


Part  29,  FNC.    Narragansett  Bay,  R.  I.— Four  6-inch  R.  F. 

Guns. 

1901.  fSS/XX)   allotted.    Road   built;  grading;      tor  guns.    133,880  allotted  for  second  battery;  exc»- 
^tsnft  stTuetoies  built.    01, 742.  vation  for  emplacements  completed.    08,  664. 

1902.  One  bftttery  practically  completed,  ready 


Part  30,  FNC.    Narragansett  Bay,  R.  I. — Emplacements  for 

two  15-pounder  R.  F.  Guns. 

1001.   SUi.000  allotted.    Work   on   temporary      with  Shawnee  brick,  and  6-inch  air  spaces.    03, 
Anictnies.  roadway,  grading,  ete. ,  begun.    01, 742.      665. 
1902.   Battery    practically    compllted;    lined 


Part  31,  FNC.    Narragansett  Bay,  R.  I.— Emplacements  for 

12-ineh  and  6-inch  R.  F.  Guns. 

1901.   MOO  allotted.  Land  surveyed,  plans  and  est.  submitted.    01, 743 
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Part  32,  FNC.    Narragansett  Bay,  R.  !•— Emplacements  fo 

Three  12-Inch  Guns. 

1901.    $240,000  allotted.    Timber  wfiarf  bailt;      level;  gun  pladdrms  flnislMd.    13,500  witlidraw] 
caDcavatlon  oompletod;  rooms  finished  to  ceiling     02,  663. 


Part  33,  FNC. 


Miscellaneous. 


Electrio-light  plant: 

1901.  948,200  allotted  for  plant  at  NarraganseU 
B.,  R.  I.;  conduit  laid.    01,  738, 739. 

1902.  S5,000  allotted.    Completed.    02,661. 

1901.  S37,950  allotted.  Electrio-light  plant  at 
mortar  battery;  site  surveyed  and  plans  plrepared. 
01,744. 

1902.  Interiw  wiring  of  batteries  completed. 
02,  661. 

Constructing  wharf: 

1901.  128,500  allotted  for  building  permanent 
wharf  on  site  of  old  temporary  wharf,  Narragansett 


B.    All  old  material  removed;  2,700  tons  st.,  400  ] 
r.  placed.    01, 742. 
1902.    Wharf  completed.    02,667. 

Fir»<»ntro1  system  and  seardillght: 

1902.  New  Bedford.  13,400  allotted  tot  xl 
stalling  the  telaatograph  and  cables  for  a  24-iDe 
searchlight    02,660. 

Narragansett  B.  10,700  allotted.  Survey  made 
02,  668.  S3,500  allotted  for  cable  switches,  n 
oeptacle  boxes,  etc,  for  searchlights  borrowcid  lo 
use  of  maneuvers  to  take  place  in  &11.     02,  600. 


Part  34,  FNC.    Preservation  and  Repair  of  Fortifications. 


1808.  S7,700  allotted.  Rebuilding  breast-height 
wall;  parapet  work  completed;  repairing  brick 
walk,  break  in  sea  wall,  and  platforms  of  8-inch 
converted  rifles.    98,  606. 

1899.  $400  allotted  for  New  Bedford  H.  99, 
720.  Narragansett  B.— 16,495.50  allotted.  Repair- 
ing sea  wall  and  parade  wall  and  buildings;  minor 
repairs.  99,  735.  $1,879.82  allotted  for  repairing 
bracket  hangers  and  for  minor  work.    99, 740 

1900.  $420  allotted  lor  minor  repairs;  $000 
allotted  for  storing  mining  material  at  New  Bed- 
ford H.  00,  798.  $1,165  allotted  for  correcting 
dampness  in  magazine,  care  of  mining  mat^ial, 
wiring  mining  casemates,  repairs  of  quarters,  re- 
pairing ventilators  and  culvert,  and  minor  work. 
00,  800.  $975  allotted  for  correcting  dampness  In 
dynamo  room.  00,  805.  $1,730  allotted  for  cor- 
recting dampness  in  10-inch  battery.    00, 813. 


1901.    New  Bedford.    $186  allotted.     Pahitmi 
and  scraping  I  beams  and  ironwork.    Ol,  7Zt 

Narragansett  B.  $3,760  allotted.  Observat 
of  dampness  made,  bulging  casemate  ^vall  rouov 
care  of  torpedo  material,  buildings  painted,  e^ 
01,  740.  $543.20  allotted.  Engine  room  wat4r 
proofed;  painting  and  scraping  12  and  15 
gim  emplacements.  01,  743.  $1,015  allot 
Roadway,  rear  of  three  lO-inch  gmi  battery,  mac- 
adamized and  rolled;  at  6-lnch  battery,  leaks  id 
magazine  stopped,  ironwork  painted  and  scraped. 
01,  744,  745. 

1002.    New  Bedford  H;,  Mass.     Faintini;,  mines 
repairs,  and  magazine  lined.    02, 659. 

Narragansett  B.  $1,725  allotted  for  general  re^ 
pair  work;  $600  allotted  for  care  of  torpedo  maltfisl; 
$1,200  allotted  for  salary  of  electriciaa;  $1,323  il 
lotted  for  storage  shed  for  projectflea.    OS,  SOS. 


Part  35,  FNC.       Range  and  Position  Finders. 


1898.  $2,300  allotted  for  a  tower  for  temporary 
installation  of  a  Lewis  range  finder  at  Narragansett 
B.,  R.  I.;  completed  and  sheathed  with  12  inches 
of  timber  and  steel  plates.    98, 604. 

1899.  $90  allotted  for  installation  of  2  range 
finders;  $2,420  allotted  for  constnicting  a  battery- 
commander's  station.  99,  736.  $30  allotted  for 
installing  2  range  finders;  $4,950  for  constructing  a 
battery-commander's  station.    99, 740. 

1900.  $25  allotted  for  installing  a  range  finder, 
kxAtion  not  definitely  decided  upon.  00,  797. 
$985  allotted  for  revised  work  on  battery-com- 
mander's station;  work  begun  and  completed, 
and  turned  over  to  the  Artillery.  00,  799. 
Battery-commander's    station    completed,    and 


turned  over  to  the  garrison;  total  cost,  $4,0«4.SS. 
00. 810. 

1901.  Narragansett  B.  Battery-oonunander's 
station  painted  and  iron  ring  put  around  base. 
01.  739. 

1002.  New  Bedford.  $2,365  lor  erwtion  d 
range-finder  station.    02,  660. 

Narragansett  Bay-42,277  allotted  for  constr.  ^xt- 
commander's  station  at  eastern  entrance.  pr&> 
tically  completed.  $3,200  allotted  for  battery-corn' 
mander's  station  for  12-inch  gun  battery,  practiraUr 
completed.  $2,153.80 allotted  for  flre^soDunanderj 
station  at  western  passage,  completed.  02,  6t7. 
$5,026  allotted  for  battery-commandar's  staUoo. 
completed.    02, 668. 


fir fipIanatJoDS, etc  J 


FORTIFICATIONS, 


1873 


hit»,¥SC. 


1901.  mjDOO  allotted  lor  rebaUdlng 
i:  Nifneassett  B.   01»739. 


Sea  Wall  and  Embankments. 

»  w«U         19(K».    Completed.    03,0011 


hrtn,FNC. 


Sites. 


T.r  Adams-Kanaguisett  B.  Salt  of  ejectment 
K^.  acainst  occopsnt  of  three-fourths  acre;  Jadg- 
r^r  Tfsdcred  in  Sitot  of  defeadant;  suit  begmi  to 
y^TiiMiDd  fix  the  U.  B.  boundaiieB  at  this  dJs- 
>i  ti  Ixalitj.  9S»  13,  SOB.  Fort  Wetherill— D»- 
"^^'ics  ot  sttM  aeqaired  by  ooodemnatlon  prooeed- 

^^  .5*.  owxMn  of  land  needed    for  fortUcatioD 
:  7<^   90b  7«.    A  total  of  $261,555.94  allotted 


lor  purchase  and  sarrey  of  land;  92  acres  of  one 
site  and  31.fl7  acres  of  another  site  acquired  by 
condemnation  proceedings.    00,  806,807. 

1901.  Narrsgansett  B.  165,000  allotted  for 
purchase  of  land;  S1,000  allotted  for  survey.  01, 
746. 

1903.  S16/)00  allotted  toward  purchase  of  aboat 
90i  acres.    02,660. 


Part38,FNC. 


Submarine  Mines. 


i«2.  Ptoas  and  est.  lor  2  mining  casemates 
"  crease  of  Narraganaett  B.  in  preparation. 
<,i 

l!$!>3.  Wort  of  excavation  begun  on  1  casemate 
r  Narra^oaett  B.    93,  6. 

11194.  Completion  of  1  casemate  and  work  on 
'•  ciUw^r  at  Namgansett  B.    94,7. 

l*<9«.  Kjan  allotted  for  planting  mines  in 
'^(v  3^<liord  H.  98,  602.  Cable  tank  completed 
^  N'vTvsnaett  B.  111.000  allotted  for  planUng 
c^^  ID  Nsrragansett  B.    08, 610. 

l*m.  113,500  allotted  for  mhiing  casemate  at 
^''  B«itard   H.    99,   720.    SS,400   allotted   for 

-^  "^  ':mk  at  New  Bedford  H.;  excavation  nearly 
:.:^^  99.  720.    Mines  not  planted  in  New 

•Kioni  H.,  S8  enough  material  and  supplies  had 
^'  bf«i  received  before  operations  were  su»- 
wM   99,730.    Narragansett      B.—%1JOOO     aU 

*>!  for  caring  for  and  storing  mining  material. 
>  '■••  il lotted  for  a  torpedo  storehouse.  99,  736. 
t-'.  >»*)  allotted  lor  a  mining  casemate  that  would 
t-  Tr««  from  dampness.  99,  740.  $10,000  allotted 
•-r  ;^aQtin^  and  lemoving  and  caring  for  torpedo 
=*>ria.   99,746. 


1900.  Work  on  mining  casemate  at  New 
Bedford  H.  00,  794.  Cable  tank  completed. 
00, 794.  1300  allotted  for  readiusting  the  discharge 
pipe  leading  from  the  cable  tank;  work  completed. 
00,  800.  Mining  casemate  nearly  completed 
00,811. 

1901.  New  Bedford.  $4,500  allotted.  Tor- 
pedo storehouse  practically  completed.  01,  738. 
$150  allotted  for  transfer  of  torpedo  material;  cable 
to  be  tested.    01,738. 

Narragansett  B.  $250  allotted.  Overhauling 
torpedo  material;  transferred  to  Artillery.  01,741. 
$4,000  for  constr.  torpedo  storehouse.  01,  745. 
$4,000  allotted  for  constr.  cable  tank;  practically 
completed.    01, 746. 

1903.  New  Bedford.  Cable  tested;  transferred 
to  Artillery.  03,  G59.  Mining  casemate  lined; 
transferred  to  Artillery.  03, 660.  Torpedo  store- 
house entirely  completed;  transferred  to  Artillery. 
O3».660. 

Narragansett  B.  Torpedo  storehouse  oon^ 
pleted.    03,666,667.    Cables  tested.    03,667. 


Firt  3S,  FNC.    Supplies  for  Seacoast  Defenses. 

l$01.  «n  allotted  lor  Narragansett  B.    01. 
304fi2«— H.  Hoc.  740.  63^2— vol 
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FND. 


CONNECTICUT  FORTIFICATIONS. 


(NoTB.— Reports  on  these  works  trom  1903  to  1012  are  of  a  general  character  only.    See  the  first  15  pa^ 
of  each  annual  report  from  1903  to  1913.) 


Part. 


Title. 


Period 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


Contracts 

Engineering  features 

Engineers— Chief  of  Engineers 

BE 

In  charge 

Assistants 

Forts,  etc.— OiwratJons,  allotments,  etc .^ :.... 

NewLondon,  Conn.— Fort  Trumbull,  at  "Fort  Point'' 

Battery  at  Fort  Qriswold,  Groton,  Conn 

Bridgeport,  New  Haven,  New  London,  at  Stonington— Temporary  defenses 

NewJETaven,  Conn.— Fort  Hale i 

Emplacements,  two  12-inch  guns,  disappearing  carriages 

Emplacements,  two  10-inch  rifles,  disappearing  carriages,  and  mining  casemate 

Emplacements,  eight  12-inch  B.  L.  mortars 

Emplacements,  two  10-inch  B.  L.  rifles,  disappearing  carriages,  model  1896 

Emplacement,  4.7-inch  R.  F.  sun 

Emplacements,  two  8-inch  B.  L.  rifles,  barbette  carriages  (15-indi  8.  B.  conTerted). 

Emplacements,  6-inch  R.  F.  guns,  disappearing  carriages 

Emplacements,  two  8-inch  B.  L.  rifles,  disappearing  carrteges,  and  2  emplaoe- 
ments  for  5-inch  R.  F.  guns,  balanced  pillar  mounts 

Emplacements,  two  12-inch  B.  L.  rifles,  disappearing  carriages  (1897);  two  lO-inch 
B.  L.  rifles,  disappearing  carriages  (1896);  three  6-mch  R.  F.  guns,  disappearing 
carriages 

Emplacements,  two5>inch  R.  F.  wire-wound  guns,  with  parados 

Emplacements,  two  6-inch  R.  F.  wire-wound  guns 

Emplacements,  6-lnch  wire-wound  guns 

Emplacements,  eight  12-inch  B.  L.  steel  mortars 

Emplacements,  two  6-inch  R.  F.  inina 

Various  sites  (Nos.  1.  2,  3,  4,  5),  misceUaneous  works 

Miscellaneous  (protection  of  dynamite  battery;  care  of  electric  plant) 

Preservation  and  repairs 

Range  and  position  finders 

Sea  walls  and  embankments 

Sites :.... 


1W7-I 


1866-H 
1897-M 
Ifi38-U 
l©>t-M 
IWft-M 
IWS-!^ 
186^1^ 
1806-U 
18B7-M 
1897-Ifl 
1898-19 
1898-19 
1898-19 
1890-IS^ 


Submarine  mines. 


1899-19 
1899-19 
1900-W 
1900-IS< 
1901 
1901 
1992 
1901 
lfl99-l« 
]899-19( 
1901 
189S-!« 
189^191] 


Part  1,  FND. 


Contracts. 


1897.  Two  12-inch  emplacements  and  wharf, 
$106,628.80.    97,609. 

1898.  Entire  electric  plant  for  two  12-inch 
emplacements,  85.290.  98,  613.  Two  10-inch 
emplacements  with  casemate  and  wharf,  $102,427. 
98,  615.  Electric  apparatus  complete  for  10-inch 
empUcement,  $2,710.38.  98,  615.  Homsby-Akroyd 
oH  engine  and  belt.  $1,696.    98, 615. 

1899.  SmaU  stone,  $1.18  and  $1.24  per  c.  y.; 
propoaalB  for  constr.  materials.    99,  753. 


1900.  Electric-light  plant  for  mortar  batter; 
$6,482.  00,  818.  Six-inch  emplaoements— 5  bo; 
and  doors,  $2,765;  10-inch  emplacements— 2  boi 
and  doors.  $1,807;  12-inch  emplacements— 2  boi 
and  doors.  $1,847.  00,  820,  825.  £lectrk>4«dt1 
plant  for  two  ft-inch  and  2  5-lnfih  emplacements 
$1,451.    00,821. 

1902.  Building  repairs,  $183.  02,070.  Constr. 
8heet-pfle  revetment,  $6  1.  f.  02,  671.  Etoctrie 
accumulators  and  aooessories,  $975.    03, 674. 


Part  2,  FND, 


Engineering  Features. 


Bricks;  tests,  etc.    04, 3718. 
Concrete  mixing  and  placing.    98,  620,  622;  99, 
751;  00,  821,  823. 
Concrete  plant,  arrangement  of.    98, 620. 
Condensation,  reducing.    03,2388. 
Dampproofing.    03,  2387- 
Electric  plant,  installing  of.    00,  824. 
Linings,  rooms,  etc.    04,  3717.. 
Mixer,  ^gravity."    99,  751;  00,  821. 
Mounting  guns  and  carriages.    00, 834. 


Plant,  approx.  vahie  oL    00, 761;  00^  827. 

Plant,  deaeription  of.    00,  823. 

Sea  wall,  stability  of,  movement  of  bar.  99, 757; 
00,822. 

Submarine  mines,  preparation  of  material,  w^ 
features,  operatton.  and  testing.    98, 616, 611 

Ventilation;  hot-air  circulation.  04,  3713  (p(.); 
04,  3716  (pi.). 

Waterproofing  methods.  00,  815^  81fi»  821  SH 
Exposed  concrete.   04, 3718. 


fSe^  Vol.  II,  pb.  Tl-17»r| 
L  U-r  explAiiaaons,  etc  J 


FOBTIFICATIONS. 


1875 


3,FND. 


Engineers. 


Cbltf  of  Ensfncen.  B^  68,  7;  67,  7;  60,  11;  83, 15;  84,  21;  85, 15;  86,  15;  96, 13;  97, 13,  G08; 
70, 16;  71«  la?  72,  »;  TS,  9;  7*,  10;  7ft,  10;  76,  98,  Ifl^  612;  90, 19,  747;  00, 17,  814;  01, 17;  08, 19. 
U.  77,  8;  78,  IQ;  78^  13;  80^  15;  81,  29;  88,  19; 


P2rt4,FND. 


Board  of  Engineers. 


reostitiited.  1SR2;  to  consider  aad  report  upon 
tiir  cooditioa  o'  fortifications,  and  what  number, 
saiiy.csQidbedspeDfledwiUi.    B^  82,  41& 


B8^90,7;  03,lfib 


Part  5,  FND. 


Engineers  In  Charge. 


rapt.  S.  H.  Moasfldd,  1866-«7. 
UMi.  D.  C.  Houston.  1W7-7Q. 
Ha^.G.  K.  Wacren.  1870-74 
Capt  A.  H.  Boigate.  1870. 
Hij.  J.  W.  Barlow,  1875-83. 


Lt.  Col.  W.  McFariand,  1883-81 
Lt.  Col.  D.  C.  Houston,  1881 
HaJ.  S.^.  Leach  18g6-190L 
Hi^).C.7.  FoweU,  1902. 


Part  S,  FND. 

U  W.  J.  Barden,  1807-190a 


Assistants. 


Lt.  S.  H.  Schuls.  1900-01 


Part?,  FND— 


FORTS  AND  BATTERIES. 


Part  8,  FND.    New  London  Harbor,  Conn.— Fort  Trumbull, 

at  "Fort  Point." 


1838. 
1848. 
1^108. 
1867. 
1868. 
1870. 


80,25 


Wofk  tMgan  on  easemated  work. 

Work  eomi^eted.    82, 19. 

Care  of  tort  keeper.    66,  7. 

Care  and  preaeryatioo.    67, 7. 

a^winting  the  parade  waU.    69,11. 

Modification  plans  for  twelve  15;inc}i 
irna  or  equiraknt  lilies. '  Est  cost,  858,000.  Minor 
•DriL    70,17. 

1874.  S254XX>ai»p.    Minor  repairs.    74,11. 

1875.  830,000  app.  Modification  work  begun. 
Work  on  north  exterior  battery.    7A,  10. 

1876.  North  exterior  battery  completed,  ex> 
cef  t  Ktting  platftirm  irons  and  placing  the  maga- 
*m£  lamps.    76,  IL 

1877-79.  Care  and  preeerration.  77,  8;  78, 
)&;  79,13. 

1880.  Histaqr  ol  fart;  care  and  preiarvatJoo. 
80, 2& 


1881.  Repairs  to  recess  and  embrasure  arclies 
parapet,  and  roads.    81,  24. 

1882.  Presenration  and  repairs.    82, 19. 

1883.  Work  on  sea  wall.    83, 16. 

1884.  History  and  description;  work  on  sea 
wali.    84,  21. 

1886.    Drainage  work.    80, 15. 

History  and  description.    86, 15. 

Two  15-inch  S.  B.  guns  mounted.    98, 


1886. 

1898. 
612. 

1899. 
99,747. 

1900. 

1902. 
plant   02,67a 


Sewer  laid  by  city  of  New  London. 

Description  of  fort.    00,  814. 

Repairs    to    oil    engine    electric-powor 
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Part  9,  FND.    New  London  Harbor,  Conn.— Battery  at  For^ 

Griswold,  Groton,  Conn. 


1840.    This    barbette    eartliea    work    begun. 

1870.  Modification  plans  prepared  for  nine 
15-inch  guns.  Est  cost.  940,000.  Work  on  shot 
beds.    70, 17;  83, 16. 

1876.  Survey  made  of  the  boundaries  of  the 
U.S.  lands.    76,11. 

1877.  Merestones  replaced.    77,  8. 

1878.  Sea  wall  repaired;  some  fencing  <loiie. 
78,10. 

1879.  Care  and  preservation.    79, 14. 

1880.  Uistory  of  fort    80,26. 


1883.   Care  and  preservation.    82*  20. 

1884-86.    History    and  description   of 
84, 22;  86, 16. 

1898.  S33.60  allotted  for  renewing  coal  bin  an«d 
pacrapet  steps;  eleven  10-inch  guns  with  their  car- 
riages removed  from  the  work.    08,  612. 

1900.  Description  of  fort;  repairing' retain in«^ 
wall  and  parade.    00,  S14. 

1901. .  S185  for  care  and  preserratian.    Ot,  7i7. 

1902.  Repairs  to  ordnance  sergeant's  quarten^^ 
02,670. 


Part   10,   FND.    Temporarjr   Defenses,  at   Bridgeport,  ^eir 

Haven,  New  London,  and  Stonington. 


1808.    120.000    allotted.    Four    10-inch   S.    B 
Rodman  guns  mounted  at  Bridgeport.  6  at  New 
Haven,  and  1  at  Stonington;  3  platforms  for  15-inch 
6.  B.  guns  prepared  at  New  London.    98,  616. . 


1899.  14,600  aUotted.  Batteries  at  the  several 
places  dismantled  and  guns  and  carrlaices  stottyl; 
where  the  batteries  were  on  private  j)roperty  the 
premises  were  restored  where  necessary.    d8«  7tjOu 


Part  11,  FND.    New  Haven  Harbor,  Conn.— Fort  Hale. 


1866.  Work  begun  about  the  close  of  the  Civil  1871. 
War.  Work  on  embankments,  sluiceway  setting  purchase 
5  granite  pintle  blocks;  1  platform  laid  6  em«  1872. 
brasures  cut  and  revetted,  and  drawbr.  built.  1874. 
66,  &  1878. 

1867.  Work  completed,  plant  sold  at  auction.  ordnance 
and  fort  placed  in  charge  of  a  ibrt  keeper.    67,  7.  est.  cost, 

1869.  Making  and  hanging  a  gate  at  entrance  1879. 
to  reservation.    69, 11.  1880. 

1870.  Repairs  to  sea  wall  br.«  and  road.  1882. 
70, 17. 


Negotiations  iwndin?  conoemln«~  tbe 
of  additfonal  land.    71,12. 

Fort  dismantled.    72,0. 

Fort  abandoned.    74,  IL 

Proj.  to  modify  the  sea  front  Ibr  modem 

and  to  make  permanent  bombproof; 
123.600.    78,10. 

Care  and  preservation.    70, 14. 

History  of  fort.    80,  26. 

Importance  of  site.    82, 20. 


Part  12,  FND.    Emplacements  foi'  Two  12-lncli  Guns  on  Dis- 
appearing Carriages. 


1896.  Plans  prepared.    96, 13. 

1897.  $132,000  allotted.  Work  begun  by  con- 
tract; excavation  completed.    97,  609. 

1898.  Work  delayed;  time  extended,  and  bat- 
tery completed  ready  for  armament  by  June  30. 
1808.    98,612. 

1899.  $l,fi00  aUotted.  installation  of  electric 
light  and  power  plant  completed.  S2.500  allotted. 
One  carriage  received  and  mounted;  2  guns  re- 


ceived. $2,470  allotted  for  preservation  and  repair 
99,  747. 

1900.  $2,500  allotted.    Quns  mounted;  battery 
completed  and  turned  over  to  the  Artillery  May  12. 

$2,000  allotted  ibr  waterproofing.  $2,£00  allotted 
for  alteration  and  repair;  ironwork  painted.  00, 
814. 

1901.  False   slab  ceOing   installed; 
releveled  and  reset.    01,  748. 
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1877 


Part  13,  FND.    Two  Emplacements  for  10-lnch  Rifles,  Disap- 
pearing Carriages,  and  a  Mining  Casemate. 


1897.  SIODQO  allotted  for  the  emplaoemeiits 
afrl  01,000  allotted  for  1  mining  casemate,  both  to 
bp  boat  under  i  contract.    97, 609. 

1S86.  S09,OOO  allotted  for  emplacements*  and 
%L73}  allotted  for  moTing  and  moonting  gmis. 
^'crk  under  contract  begmi;  1  carriage  mounted 
■34  work  about  halt  done;  extension  of  time 
oacted.    Sonunary  of  work.    98, 614. 

1S90L  12,500  allotted  for  emplacements;  work 
nearir  comf^ted.    S31&17  aUotted  for  finishing 


the  momiting  of  guns  and  carriages:  completed. 
Mining  casemate  completed.  12.004  allptted  for  a 
battery-commander's  range-finding  statfon.  1310 
allotted  for  preservation  and  repair.    99,  74R. 

1900.  Battery-commander's  statfon  finished 
and  battery  transferred  to  the  Artillery  on  Mar.  31. 
1260  allotted  for  repairs.    00,817. 

1901.  Casemate  wired  and  minor  repairs  to 
battery.    01, 749,  750. 


Part  14,  FND.    Emplacements  for  Eight  12-lnch  B.  L.  Mortars. 


1887.  SllOtOOO  allotted.  Work  begun,  excava- 
tion  finidkod,  and  concrete  work  in  progress.  12,004 
aligtted  for  »  battery-commander's  range-finder 
iUtfon.    9a,  750. 

19001.  Battery  completed;  armament  to  be 
aooonted  I7   the  garriaon;  battary-oommander's 


station  begun  and  completed;  proposals  for  elec- 
tric plant  received.  Summary  of  work.  OO,  818. 
1901.  12,000  allotted.  Battery  completed; 
electrfo  plant  installed;  2  mortars  and  carriages 
mounted;  tranaierTed  to  Artillery  Mar.  4,  1901. 
01,760. 


Part  15,  FND.    Emplacements  for  Two  10-lnch  B.  L.  Rifles  on 

Disappearing  Carriages,  Model  1896. 


SIOOJWO  aUotted.  Work  begun  and  these 
onpiaeeoMnts  nearly  completed  by  June  25; 
r»^smn£  of  work.  <34)00  allotted  for  transporting 
fnns.    08,619,621. 

1S89.  Guns  and  carriages  received  and  mounted: 
^rtrie  Ught  and  power  plant  installed,  and  battery 


practk;ally  completed:  searchlight  temporarily  in- 
staUed.    99,759. 

1900.  Platforms  covered  with  asphalt;  slopes 
sodded,  and  minor  work;  battery  transferred  to 
the  Artaiery  May  12.    00,816. 

1901.  1500  for  sodding  on  slopes.    01,748L 


Part  16,  FND.    Emplacement  for  a  4.7-inch  B.  F.  Gun. 


1898.  <9.000  aOotted.  Work  begun,  gun  and 
nfiwge  moontBd;  work  nearly  Itaiished.    98,  622L 

1889.  Work  postponed  in  view  of  the  prob- 
ihfeneeeasity  of  raising  the  gun  about  2*  on  account 
at  change  k&  the  ^ype  of  emplacements  near  by. 

M,7ea 


1900.  Oun  mounted  work  completed,  and 
formally  transferred  to  the  Artillery.  Mar.  31  1900. 
00,820. 


Part  17,  FND.    Emplacements  for  Two  8-inch  B.  L.  Rifles  on 
Barbette  Carriages  (15-inch  S.  B,,  Converted). 

1808.   9BBfiOO  allotted.    Work  begun  and  plat-  1900.    Interfor     floors     concreted.    Terroplein 

fenn  nearly  completed.    Summary  of  work.   98,  graded;  guns   and   carriages   not   yet    mounted. 

(22.  00,822. 

1899.    112,100     allotted.    Battery    comptetal  1901.    Minor  repairs  made.    01,751 
except  moanttDg  gmis.    Wofk  Qo  sea  waO.   9a 
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Part  18,  FND.    Two  Emplacements  for  6-lneh  R.  F.  Guns  o| 

Disappearing  Carriages. 


1899.  $50,000  allotted.  Work  begun;  ezcav** 
tion  in  progress.    99, 750. 

1900.  Work  practically  completoi,  except  oon-> 
solldatlon  of  slopes  and  electric  lighting.  Carriages 
on  hand.    00, 819. 


1901.  92,000  allotted  for  nwchliglit;  eto^tr 
ajBtem  installed  and  tested;  entire  battery  tran 
.'erred  to  Artillery  liar.  4, 190L    Ol,  7da 


Part  19,  FND.  Two  Emplacements  for  S-lnch  B.  L.  RlHes  oi 
Disappearing  Carriages,  and  Two  Emplacements  for  5-Inci 
R,  F.  Guns  on  Balanced  Pillar  Mounts. 


1899.  $75,000  allotted  for  emplacements.  Work 
b^nm,  dock  completed,  plant  installed,  and  work 
carrted  up  to  ceQing  level.  99,  751.  Five-inch 
emplaoemonts;  $11,600  allotted.  Work  be^un  and 
nearly  completed;  moimts  not  received.    99*  751. 

1900.  Two  carriapres  and  1  gun  mounted;  plat- 
forms asphalted;  electric-light  plant  installed. 
Five-inch  emplaoements— Two  carriages  mounted; 


both  batteries  completed  and  ready  to  torn  ovt 
to  the  Artillery;  $1,050  allotted  for  repair  a 
preservation.    00*  82L 

1901.  Electrical  system  maintained  and  puisi 
ing  of  ironwork;  batteries  transfarred  to  trooo 
Feb.  18, 1901.  $1,500  allotted  for  care  and  prr^aen  j 
tion  for  waterproofing  drainage,  etc    Ol,  752. 


Part  20,  FND.  Emplacements  for  Two  12-incli  B.  L.  Rifles  oi| 
Disappearing  Carriages,  Model  1897;  Two  10-lnch  B.  L 
Rifles  on  Disappearing  Carriages,  Model  1896;  and  Thre< 
6-inch  R.  F.  Guns  on  Disappearing  Mounts. 


1899.  Twelve-Inch  and  10-inch  emplacements^ 
$220,000  allotted.  Work  begun,  excavation  com- 
pleted, and  concrete  work  in  progress.  99,  752. 
Six-inch  emplacements— $78,000  allotted,  work 
begun,  excavation  in  progress.    99, 752. 

1900.  Ten-inch  cmplaoementa  completed  vid 
guns  and  carrii^:es  mounted;  12-inch  emplace- 
ments well  advanced  and  6-inch  emplaoemmits 
azpected  to  be  completed  by  Oct  L    Summaiy  of 


work.    $2,000  allotted  for  preservation  and  repair 
00,823. 

1901.  Entire  battery  for  10-inch  and  I3-iool 
er  placemente  completed,  chain  ammunition  PiCi 
placed,  temporary  range-finder's  statkxi  and  trk 
gauge  bufit  At  6-lnch  emplacements  lifte  placed 
carriages  mounted;  batteriei  transferred  to  Artilkr> 
liar.  7, 190L    01,764, 


Part  21,  FND.    Emplacements  for  Two  5-inch  R.  F.  Wire- 
wound  Guns,  with  Parados. 


1899.  $39,630  allotted.  Work  be<am,  concrete 
work  nearly  completed;  mounts  not  received. 
$2,105  allotted  (or  repair  to  sea  wall;  work  in 
progress.    99,  767. 

1900.  Plans  chantrel,  emplaoemento  completed, 
except  mounting  guns  not  yet  received;  parados 


finished  and  11.060  allotted  Ibr  repairs  to 
ete.    00»822. 

1901.    $8,000  allotted  for  strengthening 
Sl,810  allotted  for  care  and 
763. 


sea  will. 


wall 


[ 
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1879 


Part  22,  FND.    Emplacements  for  Two  5-lnch  B«  F.  Wlre« 

wound  Guns. 

1900.  SllgOOO  allottBd.  Battery  hbgan  and  1901.  Electric  wiring  installed,  dopes  sodded 
wsplrtBd,  ezo^t  mounting  annament*  electric  battery  transferred  to  Artillery  Feb.  18, 1901.  $100 
wines.  s>d  sodding  slopea.   00»  S22,  allotted  for  care  and  preservation.    01«  752. 


Firt  23,  FND.    Emplacements  for  S-lnch  Wire- wound  Gun. 

190QL  |S,500  aOottod.    Work  nine-tenths  com-      translBned  to  Artillery.  Mar.  4, 1901.   tlfiO  aUottod 
plited.  00»aOL  for  care  and  proservatkm.  -01,761. 

1901.  Woik  finished;  electrSc  wiring  installed; 


Fart  24,  FND.    Emplacements  for  Eight  12-lneli  B.  L.  Steel 

Mortars. 

190L  tm>000   allotted.    Hat|ria]    purchased 
tack  bid.  excsTatlao  began.    9400  allotted  for  cars 
m  preserratioa.    01«  7H. 


Part  25,  FND.    Emplacements  for  Two  6-lnch  B.  F.  Guns. 

1901.  OkOOO  allotted.    01«74& 


Part  26,  FND. 


Various  Sites. 


site  L  IMS.  Bulkhead  baflt  on  south  shore 
vharf  repaired;  power  house  built;  at  S-inch  bat- 
tvy  steam-heating  plant  installed;  repairs.  02, 
era  11.700  allotted  lor  searchlight;  S7S0  allotted 
icr  3  fassB  stations:  9900  allotted  for  wharf.  03, 
STL 

Bite  2.  1002.  Electric  installation  at  3  bat- 
t«rk5  completed;  transferred  to  Artillery.  Dec.  7. 
19<H-  02,  en.  Repairs  to  heating  system.  02, 
CTi.  Mortar  battoy  constr.  and  electric  faistaUa- 
tka  cemptoted,  batae  rings  set,  survey  for  dynamite- 
piQ  enplacenientB  made;  work  on  post-lighting 
STstem  completed,  fire-<wmniander's  station  partly 
Hot  01,672,673.  Searchlights  and  accessories  re- 
tsired  Oi,«73  219,300  allotted  for  range-finding 
f^tkn:  S2.4S0  allotted  for  searchlighU;  93,020  al- 
lotted for  post-ligbting  system;  9Sao  allotted  for  care 
•Bd  pfeservatton:  212,375  allotted  for  searchlights 
^vHdcimaca.    02,674. 

^  3.  1902.  PositloD-ffaiding  station  trans- 
ierred  to  Artillery;  bank  riprapped;  flre-com- 
rente's  station  moved  back;  battery  magasine 


lined.  02,  674.  Steam-heating  plant  put  in  to 
reduce  condensation;  parapet  of  lO-ineh  battery 
sodded;  work  on  new  6-inch  battery  in  progress: 
4,725  tons  granite  placed  in  sea  wall;  temporary 
power  house  for  operations  of  searchlight  built. 
02,  675.  97,960  allotted  for  fire-commander's 
station;  97,bd2  allotted  for  battery-commander's 
sUtion:  93,840  allotted  ior  searchlights;  9783.03 
*  allotted  for  care  and  preservation;  9500  allotted  for 
supplies  for  seaooast  defenses.    02, 676. 

Site  4.  1002.  Steam-plant  alterations  and  imp. 
of  drainage  at  mortar  battery  made;  minor  repairs 
at  10-inch  battery;  foundation  of  flr»<t>mmander's 
station  laid;  temporary  power  bouse  for  search- 
lights built;  repaks  to  steam  plant  at  mortar  bat- 
tery; arrangements  made  for  2  additional  search- 
lights at  south  reservation:  94,S00  allotted  for 
flre^»mmander's  station;  92,425  allotted  for  search- 
lights; 97,260  allotted  for  searchlights  ior  H.  de- 
fenses. 02,  677 
Sites.    1902.    Repaks, etc.    02, 67& 
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^ 


Part  27,  FND.  Miscellaneous.  - 

Protectkm  of  dynamite  battery.    1901.    166,000         Care  of  electric  plants.    1IK>]..    S3»G0O  allottci 
allotted.    Materials  dellYcnd.    01,755.  tor  repairs.    02,67& 


Part  28,  FND.         Preservation  and  Repairs. 

1890.   S2,180  allotted.    Electric  plant  cared  for;  defenses.    Repairs  made  to  the  several   elcctriee 

dismoanted  gmis  from  temporary  batteries  dis-  plants.    00,8SXL 
posed  of;  and  minor  work.    09,  758.  1001.    t900  allotted.    01,  750^ 

1900b   S800  allotted  for  supplies  for  seaooast 


Part  29,  FND.    Range  and  Position  Finder  Station. 


90,  740,  750;  00,  818. 

1901.   S7,000  allotted.    PracticaUy  completed. 

01,74& 


Part  30,  FND.      Sea  Walls  and  Embankments. 

1901.    $13,000  allotted.    Constr.  sea  wall;  330      01,  749.    $2,600  allotted  for  bank  reretnient:  no 
1.  i.  boat    Sl,900  allotted.    Care  and  preservation.      work  done.    01, 752. 


Part  31,  FND.  Sites. 

1898.    $5,650  allotted  for  purchase  of  3  tracts,  1899.    $175,000  ,  allotted.    Site    aoqoircd.    99 

about  60  acres.    Condemnatfoo  proceedinp  insti-  761. 

tuted  to  acqoiro  another  site  of  about  225  acres.  1900.    $50  allotted  for  senices  in   making  eb- 

08»  63$.  stracts  of  title  to  land  already  acquired.    OOi,  f>3B 


Part  32,  FND.  Submarine  Mines. 

1808.    $29,000     allotted.    Mines     planted     in  supplies    purchased    and    machinery^    c««d    lor. 

Stonington,  New  London,  and  New  Haven  Ha  99,757,760. 

08.  610.    $1,150  allotted  for  searchlight    98,  621.  '      1900.    $500  allotted  for  storing  and  carmg  for 

623.  mining  material,  and  building  a  partition  wall  in 

1899.    Mines  unloaded  as  removed  and  dyna-  mining  casemate  to  separate  battery  from  fastru- 

mite  stored;  orders  received  to  complete  the  dis*  ment  room.    00,  826. 

mantling  of  the  systems  and  final  dispositton  of  the  1901.    $50    allotted.    Inapectkm     of     torpedo 

material;  work     completed.    $300     allotted     for  materials.    01, 756b 
electrio-light    plant    and    operating    searchlight; 
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FNF.        NEW  TOBK,  N.  Y.,  FORTIFICATIONS. 

(^^OTX.— Rfports  oo  these  works  from  1903  to  1912  are  of  a  general  character  only.    See  the  first  16  pagai 
sf  @«h  anniul  report  from  1903  to  1912.    See  also  the  Note  on  p.  1793  of  this  index.) 

(See  also  Misc.  171  on  p.  2134  of  this  index.) 


Part. 


A 

3 

4 
a 
6 

I 

S 

9 

10 

u 

12 

14 
15 
16 

i: 

IS 
19 
3) 
21 
S 
23 

S 
36 


46 
47 
i8 
49 
50 
SI 

a 

53 

36 
57 

eo 

tiS 

64 

6S 
66 
S? 
68 


Title. 


Gontrapts. 

Kngineeriniiatuii/.!!!!!!!!!*!!"!!"!!!!!!!!!!!!!  !*.!!*.!!!!<.  !'*!.'*I!!!!!! 

Enmeer^-ChiefofKiiglneera 

BE . 

In  charge '.!!!!!!!!!!!!!!!!!!!!!!!!!!]]!!!!!!!!!!!!!!!!!!!!!!!!!!! 

-AsistantsajidciVflian electricians !  ..!!..!...!...!.!.!.!.!!!!!!!!!!!! 

Forte,  ete-OperatioM,  allotments,  elc 

ooatlieni  eatraacfr-Fort  Lafayette 

Fort  Hamilton 

Jf  ortar  battwV .' I..!.!...!!!...!...!...!!....!.!...!.!!!!! 

Redoubt 

GoTeraorsIsld 

Fort  Columbus. !!!!!!!'!!!!!!!!!!!!!.!.!!!!!!!!!!!!!!!!!!!!!.!!!!!!! 

New  barbette  battery 

Ca«tle  WQliam 
South  battery. 
Bedloeslsld...        

®^i!^&s^'- Y.-Batusry  iiudTO^ 

fortWadsworth....... : 

^b  Cuj  bat^^jy^ 

Fort  Tompklis. 

g<^»»cuifbatt«y;j!!!!!!!;!!!!!;;!!!;!!!!!!!!!!!!;;!!;!!!]:;;::;;;! 

NewcagematedbattCTy 

Otactt  mortar  battery 

South  mortar  battery 

S»^8  8un  battery 

.^♦lS2S2^«»y- 

Soatnem  entrance— 

ijjj^  battery 

TWO  2^un  batter  ies  lor  10-inc  h  guns 

Jj*«fy,  three  lO-inch  and  four  12.inch  guns 

Tvo  emplacements,  «-inch  B.  L.  rifles,  modifled  15-inch  gun  carriages 

A[wei?e.ih(;h  emplacements,  Battery  Richmond 

TweiT».iDch  emplacements,  Battery  Hudson 

Temporary  batteries- : 

Kapid-flre  gun. , 

T«ro  emplacements,  15-ponnder  R.  F.  guns , 

Two  emplacements,  6-lnch  R.  F.  nins,  pedestal  mounts 

Two  anpJacements,  6-inch  guns,  disappearing  carriage's , 

ICiKeDaiuous  defense  work 

Sandr  Hook,  N.  J 

Mortar  battery  No.  1  (with  ditch  defenses) , 

Gun-lift  battery  No.  1 

Ten-inch  battery 

Five-inch  R.  F.  battery 

Pneumatic-gun  battery , 

Six-inch  R.F.  batterv , 

Fifteen-pounder  R.  F.  emplacement 

Miscellaneous  defSanses 

nisid  .—Seven-gun  battery , 
irelve>inch  uMutar  batteiry , 

R.  F.  guns. , 

Twdve-inch  battery  No.  1 

Twel  v©-inch  battery.  Stone  Fort , 

Six-inch  battery , 

Two  15-potaidir  R.  F.  guns , 

MisoeUaneous  defenses 

Eastern  entrance— Fort  Schyulo',  East  R , 

Fort  at  Wnieto  Point , 

Qun  battery .  south  side  of  entrance 

Battery  for  sixteen  12-inch  mortars , 

llcftar  battery,  eight  12-inch  modem  mortars , 

Two  empiacementa,  10-inch  rifles,  disappearing  oarriigos , 

Emplaconent  1, 12-inch  rifles  disappearmg  carriage , 

Platforms  for  target  practice , 

Two  emplacements,  5-tnch  R.  F.  guns 

Two  emplacements,  l&-pounder  R.  F.  gons  (south) 

Two  esnpUoements,  15-pounder  R.  F.  guns  (north) 

Two  emplaottnents,  5-inch  R.  F.  guns  (north) 

Emplacement  2, 12-inch  rifle  (north) 

Two  emplaoements,  5-inch  R.  F.  guns 

Two  emplaoements,  6-incb  R.  P.  guns 

MisoeUaiieoins  works  (south) 

lUvelbuMoos  works  (north) 


Period. 


1883-1902 
1892-1904 
186&-1906 
1882-1890 
1866-1908 
1880-1902 
1812-1912 
1812-1878 
1824-1886 
1871-1886 
1806-18tl 
1831-1888 
1866-1878 

1876 
1866-1870 
1867-1874 
1841-1886 
1841-1901 
1847-1886 
1858-1886 
1858-1886 
1862-1886 
1866-1870 
1871-1886' 
1872-1886 
1872-1886 
1883-1886 

1801-1899 
1807-1899 
1897-1900 
1898-1899 
1898-1899 
1898-1900 

1898 

1898 

1899 

1899 
1899-1900 
1901-1902 
1857-1885 
1890-1900 
1891-1899 
1897-1809 
1897-1900 
1898-1900 
189^1899 
1899-1900 
1901-1902 
1893-1900 
1898-1900 
1K98-1899 
189»-1900 
189»-1900 
1899-1900 
1899-1900 
1900-1902 
1833-1885 
1863-1886 
1891-1900 
1891-1900 
1897-1899 
1897-1899 
1897-1899 
1896-1900 
1898-1900 
1899-1900 
1899-1900 
1899-1900 
1899-1900 
1900-1901 
1901-1902 
1901-1902 
1901-1902 
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New  York,  N.  F.,  Fortifications — Continued. 


Part 


Title. 


74 
75 
76 
77 
78 
79 
80 
81 


Preservation  and  repairs 

RMige  ani  position  finders. . . 

Se  irehlights 

Sea  wall^  and  embankments. . 

Sites 

Submarine  mines 

Supplies : 

Mastic  works— GoTemors  Isld 


1897-1902 


1901-1903 

1888-1911 
1892-19112 
1891-19>>2 
1901-19Lr> 
1880-18^ 


Part  1,  FNP. 


Contracts. 


1883.    Sea  waU,  $18.72  per  1.  f.    83,385. 

1889.  Sea  wall,  concrete  foundation,  375  c.  y., 
$14.70  per  c.  y.;  wall.  1,450  c.  y.,  $15  per  c.  y.;  and 
dowels,  25t  per  pound.  Embankment,  24,000  c.  y., 
22^  per  c.  y.  .89,  461.  Riprap,  9,050  tons,  $1.50 
per  ton;  capping  stone.  980  1.  f.,  $7  per  1.  f.  Em- 
bankment, 35,000  c.  y.,  40f  per  c.  y.    89,  458. 

1891.  Sea  wall,  1,000  c.  y.  of  foundation,  $11 
per  c.  y.:  1.510  1.  L  wall,  $19  per  1.  f.;  43,000  c.  y. 
filling,  29$  per  c!  y.    01,  527. 

1897.  Small  broken  stone,  5,000  c.  y.,  $1.07 

"and  $1.29  per  c.  y.:  100  c.  y.  fine  sea-washed  silica, 

$2.50  per  c.  y.    Rosendale  cement,  12,000  barrels. 

74.8<  per  barrel.    97,  617.    Concrete  battery  tor 

three  10-ineh  guns,  $78,202.50.    97,  627. 

1898.  Rosendale  cement,  18,000  barrels,  66.6t 
per  barrel.    Riprap  stone,  47,500  tons,  $1.19  per 


s.  t.    Broken  stone,  $1.04  per  e.  y.    OS,  633. 

1900.  Portland  cement,   25,000  barrels,    St.90 
per  barrel.    Broken  stone,  21,000  c.  j.,  S4t  per  c.  ▼ 
Sand,  11,000  c.  y.,  34t  per  c.  y.    CO,  836. 

1901.  Rock.  79f  per  c.  y.  American  Portland 
cement.  $1,532  per  barrel,  in  hag^.    01,  7G6. 

1902.  Buflding  sea  waU,  $10.75  per  1.  f.,  28e  per 
yard  for  material.  02,  684.  Atlas  Portland  ce- 
ment, $1.10  per  barrel.  02.  686.  Trap  rtick 
(broken),  72^  per  c.  y.  02,  6S7.  Trap  rock  (bro- 
ken), 84i  per  c.  y.  02,  689.  Amerfoan  Portland 
cement.  $1.47  per  barrel.  02, 689.  Fumlaliing  steet 
doors,  shutters,  gratings,  flues,  etc. ,  $1 ,879.  02,  683. 
Amertean  Portland  cement,  $1.63  per  barreL  02; 
€92.    Broken  trap  rock,  89i  per  c.  j.    02»  eoa. 


Part  2,  FNP. 


Englneertng  features. 


Ammunitton  for  a  gmi  lift,  handling  of.    03, 610. 

Ammunitfon  lifts,  test  of.    97, 619. 

Anchor  bolts,  method  of  setting.    94,  453. 

Battery,  10-inch,  cost  in  detail.    97, 616, 621. 

Ceilings,  linmgs  of.    03,  2390  (pi.). 

Concrete  in  place,  cost  of.  02,  5;  93,  602,  605. 
609;  94,  458;  00,  835.  837.  Hixing,  description. 
97, 620.    Surfaces  of.  colorhig.    04,  3720. 

Construction  costs,  12  inch  empl.    01,  765. 

Dampprooflng— various  methods.  03,  2300,  2306 
(pi.).  Walls.  03,  2390,  'iZSOO  (pi.).  Chambers. 
08,  2393,  2396  (pi.).  Cartridge  rooms.  03,  2398 
(pi.).    Magazines.    04,3719. 

Electric-conduit  system,  cost    00,  837. 

Electric-light  plant  descriptkm.    93.611. 

EkKtricity,  installatfon.    04,3721. 

Embankments,  cost  per  c.  y.  in  place.    92,  603 

Embankmen  t,  methods  of  placing  sand.    93, 606. 

Excavatfon,  .sand,  cost  of,  by  hand  and  by 
grapple.    93, 603. 

Firing,  experimental,  result  on  concrete.  93. 
112,  614. 

Fire,  test  of  rapidity  of.    97,  619. 

Gun,  12-inch,  method  of  mounting.  93,615;  94,463. 

Gun4ift  mechanism,  test  of.    93, 613. 


Leaks,  stopping.    08,  2391,  2396  (pi.). 

Materials,  cost.    93,  602,  605;  94«  454,  458;  97, 
763,  760. 

Mortar  platforms,  method  of  excavation  for  ftxin- 
datkm.    94,  450. 

Pavenumts,  cost  of.    97, 616. 

Plant,  arrangement  of.  93,  605;  99^  703,  Taa 
774. 

Platforms,  settlement  of.    97, 612. 

Quoins,  granite,  cost  of.    97, 616. 

Sand,  drifting;  cinder  layers  to  prevent,  oi, 
920. 

Stone  (large)  in  place,  cost  of.    92, 5. 

Torpedo  shed,  description  and  detailed  cost. 
93,  617;  94,  448. 

Ventilation  varfous  methods.  03,  2393.  2306 
(pi.). 

Walls,  counterscarp  and  gallery;  a  smootli  and 
apparently  waterproof  surftoe.  securing.    9Q,  «>i 
Whitening  (methods  and  advantages).    01«  930. 

Waterproofing  and  cost  of.  00,  828,  829,  831,  S39. 
Details  of  varfous  methods.  01,  917.  I^jli^ 
felt.    01,919.    "Without  leaks."    01,919. 

Water-supply  system.    83, 613. 


rSee  Vol,  II,  pp.  Ti-  i7»r| 
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FORTIFICATIONS. 


1883 


rart3,FNF. 


Engineers. 


aUtfarBnglBMn.  Bn66,8,U;67,7;68,ll: 
e».  II;  70.  17;  71,  12;  72,  10:  73,  9:  74,  U;  78, 
li.  ?«•  11;  77.  8;  78,  10;  70.  14,  233;  80,  27,  2tt 
81,  S.  3SS;  82,  ao:  83,  16;  84,  22;  85,  16;  80,  fi, 
17:  87,  S;  88.  6.  456,  459;  INK  fi,  381;  91,  7,  9,  US; 


02,  5,  12,  457;  03,  6,  609;  04,  7,  449;  05,  7,  504; 
06.  8,  473;  07,  13,  610;  08,  18,  694;  00.  20,  762: 
00. 19, 827;  01,  19;  02,  20;  03,  9,  14, 16;  04,  5, 9, 
10;  05,  5;  00, 6;  d7,6;  08,  9;  0. 10;  10, 12:  llfS; 
12.7. 


Pvt4,FNF. 


Board  of  Engineers. 


CoQstitDted,  1882,  to  considflr  and  report  upoa      if aoy,  ooold  be  diipeiiMd  with. 
the  eoadhioo  of  fortiflcatioos.  and  wbat  number.       87, 11;  90, 6. 


Bn82,4(a.    Eft 


Parts,  FNF. 


Engineers  In  Charge. 


W.  p.  Trowbridge,  U.  S.  agent,  1800^ 
LL  Ool.  H.  L.  Abbot,  1865-86. 
CMpt.  P.  Harwood,  1866. 
Lt.  CoL  J.  C.  Dnane,  1866-68L 
Maj.  F.  £.  Prime,  \86& 
CapL  a  K.  TurobiiU.  18e& 
Haj.  N.  Bow«n.  1866-69. 
LL  Got  J.  Newton.  166&-77. 
CoL  J.  O.  Bwoard.  1866-67. 
OdL  Q.  a.  Oillmore,  1867-86. 
Cipt.  J.  Merc«r.  1877'7& 

CoL  H.  W.  Benham,.  1878-81    B^  70.  234;  80 
293. 
Coi.  O.  L.  Gfllespie,  1883-97. 
Capt  J  a  Post,  1883. 


Lt.  Col.  C.  B.  Comstoek,  1881 

Lt.  Col.  W.  MacFarland,  1886. 

Col.  D.  C.  HoustOQ.  1880-03.    B^  02,  4B9l 

Lt.  Col.  W.  R.  King,  1891-96. 

Lt.  Col.  H.  U.  Robert.  1813-96^ 

Lt.  T.  II.  Rees,  18U3. 

Lt  R.  McGregor,  1895. 

llAj.  W.  T.  Roesell,  1896. 

Ma}.  J.  O.  D.  Knight,  1806-190a 

Maj.  H.  M.  Adams,  1806-1900. 

Lt.  CoL  W.  Ladlow,  1897-98. 

Lt.  CoL  Vf.  H.  U.  Benyaurd.  190QL 

M^.  W.  L.  Marsball,  1900-06. 

MaJ.  J.  O.  P.  Knigbt,  190L 

MaJ.  Wm.  M.  Black,  1901- 


Part  6,  FNF.    Assistants  and  ClvUlan  Electricians. 


LtE.  Griffin.    B^  80,  291 
Lt  H.  Taylor.  1891-02. 
Lt  J.  G.  Warren,  189^-94. 
Lt  T.  H.  Rees,  1893. 
Lt  W.  P.  Craigtafll,  1894-96. 
Lt  R.  McGr^or.  1894-99. 
Lt  R.  R.  Raymond,  1897-9BI 
Lt  J.  P.  Mclndoe,  18B6-190L 


Lt  E.  R.  Stuart,  1808-99. 

Lt  J.  J.  Morrow,  1899-1900. 

Lt  J.  A.  Woodnifl .  1898-1901. 

Lt  W.  L.  Guthrie,  1902. 

Civilian  electricfauis.  1002.  11,200  allotted  for 
pay  of  electrician.  02,  680.  87,020  allotted  for  pay 
of  electrician,  steam  engineers,  and  stokers.    02, 


Fart  7,  FNF 


FOBTS  AND  BATTERIES. 


Part  89  FNF.    Southern  Entrance — ^Fort  Lafayette. 


1812.    Work  began.    80,21. 

I860.    Important  modification  required.  60,  UK 

1868     Test  borings  on  proposed  site  of  new 

work.    Fort  t^in^ed  by  flre  in  December,  186& 

68,13. 


1878. 

78,13. 


Pro),  ior  heavy  armament  est.,  8784,212 
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Part  9,  FNF.    Fort  Hamilton  and  Additional  Batteries. 


1824.    Work  begun.    80,29. 

1866.  Work  on  north,  south,  and  small  traverse 
magazines;  setting  pintle  and  traverse  stones,  trav- 
erse irons,  and  pintles;  breast-height  wall  and  earth 
in  iMffapet.  Traverse  magatines  1,  2.  and  4  com- 
pleted; 3  and  5  suspended.    66, 10. 

1867.  Work  on  south  magazine;  taking  up 
platforms  to  make  room  fw  traverse  mt^azines; 
revetment  and  platform  flags;  traverse  stones 
rebedded;  embankment  and  minor  work.  Con- 
dition of  work.    67, 9. 

1868.  One  traverse  magazine  lengthened,  5 
nearly  completed.  The  north  and  south  maga* 
zines  now  completed,  except  minor  work  Over 
2000  feet  drahi  work  done.    68, 12. 

1869.  North  and  south  magazines  nearly  com- 
pleted, 9  magazine  traverses  finished;  3,464  I.  f 
drain-  built;  991  I.  f.  sea  wall  rabuilt;  3,407  sq.  y 
slopes  repaired.    Est.  cost  of  additional  batteries 
lor  heavy  guns,  9135,000.    60, 12. 

1870.  Completion  of  north  and  south  maga* 
zines  and  traverse  magazines;  repairs  made  to 
slopes  and  parapet;  terreplein  and  public  road 
graded;  repairs  to  sea  wall  and  drainage.    70, 18. 

1871.  S25,000  app.  Work  begun  on  cofferdam, 
483'  Icmg,  on  water  battery  1.   .71, 14. 

1872.  $40,000  app.  Sea  wall  ready  for  coping 
and  in  rear  filled  with  earth  to  2^  below  top.    72,11. 

1873.  S40,000  app.  Sea  vrall  of  battery  1  com- 
pleted; magazines  1  and  2  nearly  finished;  work 
on  magazines  3  and  4;  8,464  c.  y.  of  earth  placed  in 
parade.    73,  la 


1874.  $36,000  app.  Battery  1— mRgmines  1,  2, 
3,  and  4  completed  and  sodded.  Drain  placed, 
terreplein  graded,  and  parapet  raised  to  propir 
level.  15-inch  gun  battery— 5-inch  pintles  taken 
bat  and  replaced  with  6-inch  ones.    74, 13. 

1876.  $10,000  app.  Battery  1—2  wooden  pUW 
forms  and  6  stone  platforms  nearly  finished,  niang 
breast-height  wall.    76, 13. 

1876.  Battery  1— platforms  and .  breast-heighi 
wall  completed;  parapet  and  end  of  traverse' 
raised  and  rear  slopes  sodded.    76, 14. 

1877-78.  Repair  of  gates  and  slope ..  77,  10; 
78,12. 

1881.  Waterproofing  terr^leins  and  casemates 
repair  of  slopes  and  fences.    81, 2& 

1882.  Waterproofing  terrepleins  and  case- 
mates; drainage  work,  sea  wall,  and  minor  rq»irsL 
82,24. 

1883.  Work  on  relaying  brick  pAvements. 
wooden  br.,  drainage,  slopes,  and  buildings.    83, 20. 

1884.  Repair  of  slopes,  chimneys,  drains,  elc 
84,25. 

1885.  Repair  of  platforms,  breast-height,  sus- 
taining and  sea  wall;  placiug  additional  traverse 

.stones  in  platforms,  relaying  pavement^  and  x«- 
placing  stone  flagging  of  parade.    85, 18. 

1886.  1,190  c.  y.  riprap  stone  placed  against 
seawall;  hanging  12  magazine  doors;  setting  pintle^ 
in  platforms.'  86, 10. 


Part  10,  FNF.    Mortar  Battery,  Fort  Hamilton. 


1871.  Work  begun.    80,29. 

1872.  Funds  derived  from  general  app.  ktr 
mortar  batteries.  Six  traverse  magazines,  includ- 
ing 3  service  magazines,  buHt;  terreplein  and  par- 
apet aUa  completed  except  draining  and  sodding. 
72, 11. 

1873.  Earth  placed  on  magazines  and  traverses 
and  sodded;  exterior  and  interior  slopes  graded  and 
sodded;  drainage  begun.    73, 11. 

1874.  Main  drahi  completed,  exterior  slopes 
sodded,  3  magazines  supplied  with  doors,  5  wooden 


platforms  laid,  and  concrete  foandatkns  for  tbe 
remaining  8  put  down.    74, 13. 

1875.  Seven  wooden    platforms    placed  and 
exterior  slope  partly  sodded.    75, 13. 

1876.  Drainage.    Terreplein  graced   and  asi 
placed  cm  slopes.    76, 14. 

1886.    Furnishing  and  hanging  3  exterior  doors. 
66,20. 


Part  11,  FNF.    Fort  HamUton  and  Redoubt. 


1866.  Conditio  to  be  considered  by  a  BE 
66,10. 

1867.  Embrasures  cut  down  and  shot  furnaces 
removed.    Condition  of  work.    67, 9. 

1868.  Part  of  counterscarp  wall  rebuilt;  over 
2,000'  of  drain  work  completed;  minor  work  on 
bufldinga    68,13. 


1869.  Altering  embrasures  on  the  east  and 
north  fronts;  pointing  scarp  and  counterscarp 
walls  and  repairtaig  slopes;  and  minor  n\yain 
60, 12,      , 

1870-71.,  Repairs;  and  embrasures  alteiY3J  ffl 
olBoera'  quarters.    70^  18;  7M3. 


rs«  Vol.  11,  pp.  Ti-i7ori 
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FQETIFICATIONS. 


1885 


Part  12,  FNF.    Defenses  of  Governors  Island. 


1831.  Fortificatioos  on  Qoveman  Idd.  iMgun 

1S7A.  Bittk»ra9eawaUl,80OI.I.k»g,  8'high. 
laiOOO;  JnfhHling  wall  on  west  shore,  cost,  $40,000. 
Extnets  flram  lettan  from  Maj.  Qen.  Hanooclc 
Cipt  J.  P.  Sanger,  Cd.  and  Surg.  Cnyler.  and  Col. 
Becbua  In  raferanoe  to  expIanatioQ  of  the  ests.  for 
sawBO.    79, 15,  233:  80»  2S.  »3. 

H91.  Scarp  wall  coior-washed  and  terrapleln 
cOTCfBd  with  asphalted  felting.    Sea  waU  est.    81« 


1883.  Br.  aoioss  ditch  at  Fort  Ck>lumbus  ra- 
paired.    82,  22. 

1883.  Exterior  dopes  of  southwest  bastion  of 
Fort  Columbus  repaired  and  resodded;  first  and 
second  hitM'lor  galleries  at  Castle  Wflllams  pertty 
rebuilt,  repaired,  and  painted.    83, 18. 

1884-86. 'Preservation  and  repair.  84.  34; 
80, 17;  8«,  18. 


Part  13,  FNF.    Governors  Island — Fort  Columbus. 


isea.  Flagging  the  walks  of  the  parade;  repair- 
iag  thB  pomp  drain,  and  relaying  the  platform 
Housd  the  pump.    66»  9. 

1867.  Work  on  flagging  the  walks  and  curb  of 
pvade;  ramoTing  old  oobbtestone  covering  of 
postam  and  ramp,  and  placing  Belgian  pavement; 
psoerat  repairs  and  minor  work.    67.  ft. 

1868.  Pointfaig  the  scarp;  relaying  flagging; 
druttge  work;  repairliig  slopes,  roads,  and  glacis 
Btd  minor  work.    68,  11. 

1889.  Repairing  glacis,  slopes,  roads,  and 
ban]Es,  drawfar.,  magasines;  and  minw  repairs. 
Est,  eartlien  battery  Ibr  heavy  guns,  $104,000. 
68,11 

1871.  Eight  traverse  magaxines  buHt  in  new 
teoery;  work  OQ  pv^iet,   excavation   for   tba 


terreplehi,    road,    and   remaining   8   magaslnes. 
71, 13. 

1878.  Biz  shot  beds  buOt  and  8  more  begun; 
in  new  barbette  battery,  6  magazines  coated  out* 
side  with  Portland  cement;  parapet  completed 
and  terreplein  reduced  to  proper  level.    72, 10. 

1873.  Fifty-four  shot  beds  built  and  1,027  1.  L 
sea  waU  laid.    73,10. 

1874.  Replacing  drew  floor  In  drewbr.    74, 12. 
1876.    Repairing  drains.    75, 12. 
1876-77.    Repairing  drewbr.  and  wharf.    76^ 

13;  77,  9. 
1878.    Repairing  8k>pe8,  etc.    78, 12L 


Part  U,  FNF.    Governors  Island— New  Barbette  Battery  at 

Fort  Columbus. 


1876.  Repair  of 
■d  8  temporary 


doorr.  surface  drain 
doon  btiHl    75, 12. 


Part  15,  FNF.    Governors  Island— Castle  Williams. 


1866.  Steps  of  tte  towecs  repaired.  256  sq.  f.  of 
bOiaglaid.   66,9. 

1867.  Tower  steps  finished;  zeoewlng  the  3 
pBfBrigg  of  flftwwTiTyninatfaw  of  ttiB  cassmates;  re- 
pwBg  maguine  doors  and  buildings,  etc.    67,  8. 

1868.  Repairing  gaUarles,  doon,  and  embrasure 
^t^:  10  easBmates  repaved;  repairing  mastfo 
"^^"^  of  terrepiain;  and  minor  wofk.    68»12. 


1868.  Brick  floors  of  ground  tier  relaid;  repair^ 
ing  casemates  of  upper  tier;  galleries  and  railing  of 
second  and  third  tiere  and  terreplein  of  barbette 
tier  and  "iaga**»**#  repaired.    68, 12. 

1870.  Covering  the  terreplein  with  maatfo. 
70,18. 


1886     INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1911 


Part  16,  FNF.    Governors  Island — South  Battery « 


1807.   Slight  repair  of  acarpwBllt.   67»& 
1868.    Flagging  of  parade  taken  up  and 
epair  of  sally  port  and  drains.    68»  13. 


1870.    150' dry  stone  sea  waU  bant.    7€w  1& 
1874.    Extension  of  permanent  drain  to  beach. 
74>UL 


Part  17,  FNF.    9edloes  Island— Fort  Wood. 


1841.    Work  begun.    80, 38. 

1867.  Drainage  work.  Isld.  quarantined  be> 
cause  of  cholera.    67, 8. 

1868.  Repairing  exterior  walls  and  coping  of 
magazloes;  coping  of  parade  wall;  mason  work  of 
steps,  posterns,  and  brick  walls  of  barracks.    68.13. 

1869.  Pavement  in  sally  port  relaid  and 
mascmry  of  sea  wall  pointed.  Modification  of 
exterior  earthen  battery  for  heavy  guns  cost  I3,30a 
69,13. 

1870.  Two  magasines  supplied  with  con-, 
ductois  and  connections  for  the  rods.    70, 18. 

1871.  In  the  new  water  battery,  5  traverse 
magasines  built,  parapet  built  entire  length  of 
battery,  and  terrepleln  raised  to  the  proper  height 
71, 13. 

1872.  $17,000  app.  Entrances  to  magatines 
in  exterior  water  battery  completed;  part  of 
parapet  raised  to  proper  height.    73, 11. 

1873.  Raising  parapet,  pointing  and  cement- 
ing magasines  of  the  exter^r  battery.    78, 10. 


1874.  Grading  and  sodding  magarlnai,  raising 
panpet,  and  drainage.    74|  13. 

1876.  Five  tempocary  magasine  doors  built 
and  magasines  covered  with  earth.    7ft»  12. 

1876.  Terrepleln  graded  and  parapet  filled  hi 
on  the  exterior  water  battery.    76, 13. 

1877.  Site  selected  for  pedestal  of  tlie  Statue 
of  Liberty  presented  by  citisens  of  the  French 
Republic.    77,10. 

1883.  Minor  repairs.  Erection  of  ttie  Statue 
of  Liberty  begun.    88, 30. 

1884.  Mino^repairs.  Concrete  Ibnndatkm  ior 
the  Statue  of  Liberty  completed.    84, 2S. 

1888.  Doors  provided  for  3  magasines.  Pedes- 
tal for  the  Statue  of  Liberty  completed;  height, 
8S'8"abovem.l.  w.    86,18. 

1886.  Pladng  magasine  doon.  Statue  of 
Liberty  being  placed.    86,19. 


Part  18,  FNF.    Staten  Island— Battery  Hudson. 


Cleaning  drains  and  traps;  cutting  grass. 


1841.    Work  begun.    80,3L 

1866.  Repairs  to  slopes  and  minor  work.  66,11. 

1867.  Catch  basin  and  trap  built;  drainage^ 
67, 10. 

1868. 
68,13. 

1868.  Entire  slope  in  rear  of  battery  washed 
into  terrepleln,  slope  repaired,  lining  with  wood 
begim  on  the  two  prindiMtl  magasines;  modifica- 
tion of  battery  for  heavy  guns  and  an  earth  exten> 
sion;  est.  cost,  863,000.    69, 13. 

1870.  Furring  with  wood  the  3  principal  maga- 
sines and  repair  of  slopes;  building  a  dry  stone 
wall  over  the  casemated  arch  of  the  experimental 
casemate  target.    70, 19.  ^ 

1871.  816,000  app.  Two  service  magashies 
buflt.  Excavation  to  form  the  rear  slope;  filling 
over  the  magasines.    71, 15. 

1872.  817,000  app.  Platform  and  parapet  for 
King's  carriage  and  entrance  retaining  walls  built 
In  Battery  Hudson  extension— principal  maga- 
zines and  rear  slope  sodded;  excavation  for  terre- 
pleln; earthwork  of  3  traverse  magasines  formed; 
modification  approv.    72, 13. 

1873.  830,000  app.  Old  lighthouse  removed, 
three  10-inch  guns  dismounted,  and  platforms  re- 
moved; one  16-inch  iront  pintle  platform  nearly 
ftn^iiaii     In  the  extension— earthwork  of  3  trav- 


erses and  the  retaining  wall  changed  to  a  more 
gentle  slope.    73, 13. 

1874.  813,000  app.  Removal  of  6  guns  and 
platforms  of  old  armament;  5  fh>nt  pintle  pUtlbnns 
placed.  In  the  extoision— 5  timber  platforms 
with  high  traverse  rails  laid.    74,14. 

1875.  815,000  app..  Work  on  earth  cover  of  n. 
and  s.  principal  niagasines  finished;  seven  20O- 
pounder  Parrot  rifle  guns  dismounted  and  old 
10-lnch  platforms  and  breast-height  wall  removed; 
center  pintle  platforms  replaced  with  front  pintle 
platforms.  In  extension— 5  timber  platforms  re- 
moved; work  on  breast-height  wall,  bombproof 
shelter,  and  retaining  walL    78, 15. 

1876.  Work  on  breast-height  wall  and  plat- 
forms. In  extension— work  on  breast-height  wmll, 
bombproof,  and  retaining  wall,  platforms.    76*  15l 

1877.  Work  on  platforms  and  parapet.  In  the 
extension— work  on  the  parapet;  outer  traverse 
rails  laid  on  five  15-inch  gun  timber  platfonna: 
work  on  earthen  slopes.    77, 13. 

1878.  Repair  of  slopes.    78,14. 

1879.  350'  of  fence  built;  repain.    70,  IflL 
1880-86.   Care  and  preservation.    80,  81;  81« 

80;  82,27;  88,94;  84,38;  88,31. 

1886.  Two  wooden  front  pintle  platforms  for 
^inch  converted  rifles  built  and  guns  mounted. 
86,23. 
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Part  19,  FNF.    Staten  Island— Fort   Wadsworth   (Formerly 

Fort  Richmond). 


1847.   WoricbQpm.    80,30. 

um.  Work  OD  Knuito  waUs;  10  floor  girders 
pired.  Oiling  carried  ap  to  the  height  of  exterior 
wUb,  and  ditch  three-fourths  excavated.    66,  10. 

1867.  Qoardhouae  and  2  cisteroB  finished,  ditch 
ttcsTttad,  and  2  sluiceways  completed.    67,0. 

1868.  330  c  y.  earth,  washed  from  main  slope 
bto  roed,  removed.    68, 12. 

187(^71.  Repair  of  slopes  in  rear  of  work. 
:«,  19;  71,14. 

1874.  R^lacing  old  pintles  with  new  4-inch 
flea  in  the  6-inch  barbette  guns'  platforms.    74, 13. 

1875.  83,000  ^p.;  no  work.    75,13. 

1876.  Torpedo  work  and  repair  of  storeroom 
raoiL    76,14. 

1878.  Painting  ironwork  in  embrasures;  minor 
««t.   78,13. 

1879.  Wooden  approach  to  drawbr.  built:  iron 
nfliBg  tad  portcnUis  painted;  slopes  repaired. 
7»,1&. 


1880-81.  Ten-inch  S.  B.  guns  on  first  tior  re- 
placed with  8-hich  rifles.    80, 30;  81, 29. 

1883.  Arch  built  over  reservoir;  repair  of 
masonry  of  sea  wall;  stone  steps  built  at  the  wharf^ 
painting  barbette  railing,  ironwork  of  embrasures 
portcullis, etc.;  2  concrete  shot  beds  built  on  parade. 
83,25. 

1883.  Sea  wall  repaired;  stationary  part  o.' 
drawbr.  renewed;  minor  work.    83, 21. 

1884.  Painting  guardhouse  and  magasine 
roofs.    84, 26. 

1885.  Replacing  old  pintles  with  now  4-inch 
pintles  with  keys;  resodding  revetment  on  top  of 
breast-height  wall,  painting  storeroom  roof,  etc; 
mfcior  repairs.    85, 19. 

1886.  Repoin^ing  gun  platforms  and  breast- 
height  wall,  and  a  rough,  low  retaining  wall  built 
halfway  down  the  long  slope.    86, 20. 


Pirt  20,  FNF.    Staten  Island— South  Cliff  Battery. 


18S8.   Work  began.    Importance.    80,33. 

1806.  Slopes  in  rear  of  terreplein  formed  and 
»U«1;  n.  end  battery  finished;  work  on  s.  end  of 
battery.    66,11. 

1867.  ICain  slopes  completed;  new  magazine 
mntnicted;  minor  werk.    67, 10. 

1868.  Work  on  roads,  gutters,  and  slopes. 
18,14. 

1808.  Repair  of  slopes;  platf6rm  5,  injured  in 
aparfanntal  firing,  repaired;  est.,  proposed  modi- 
teations,  $17,000.    69,13. 

1870.  Platform  damaged  by  experim<*ntal 
firing  repaired;  repair  of  parapet;  sodding  slopes. 
70,19. 

1871.  Slopes  repaired  and  cesspools  cleaned. 
71,5. 

1873-74.  Care  and  preservation.  73,  12; 
74»11 

1875.  Bluettone  revetment  above  breast- 
beight  vail  and  part  of  old  armament  removed 
DT^antery  to  beginning  modifications.    75, 15. 


1876.  Proj.  modified.  Work  on  traverse 
magazine  front  wall;  removal  of  platforms;  exca- 
vation for  drains.    Eight  guns  mounted.    76, 16. 

1877.  Est.,  completion,  according  to  approved 
plans,  137,100.    Minor  work  and  repairs.    77,  12. 

1878.  Minor  repair  of  slopes,  etc.    78,15. 
1870.    Repair  of  roof  of  traverse  magasine  and 

slopes.    79, 18. 

1883.  Retaining  wall  built  near  entrance  to 
principal  magazine;  large  slope  in  rear  of  battery 
repaired  and  regraded.    83, 29. 

1883.  Repair  of  slopes.    83,25. 

1884.  Repair  of  doors,  slopes,  and  gun  plat- 
ibrms,  etc.    84, 30. 

1 885.  Replacing  5-inch  pintles  with  new  ft-lnch 
pintles;  placing  3  inner  traverse  circles;  laying 
floor;  painting  doors;  minor  work.    85, 23. 

1886.  Repair  of  slopes.    86,24. 


Part  21,  FNF.    Fort  on  Site  of  Fort  Tompkins. 


1868.  Work  begun.    Deeerlptkm.    80,30. 

1800.  Foorteen  platforms  built;  parapet  -and 
tvnpMn  filled  and  sodded;  barbette  traverse 
BH^zioe  floors  concreted;  9  casemate  floor  arches 
<iVMd;  work  on  lining  casemates  with  brick; 
nrfnorwork.    66,10. 

1867.  Five  casemates  furred,  21  floored,  and  9 
^^tt«i  op  fsr  quarters;  work  on  the  road  and  repair 
of  slopes;  platforms  I6r  the  guns  on  the  4  land 
^tiflnislied.    67,0. 


1868.  Work  on  latrines  and  outlet  drains  and 
roads,  etc.    68, 13. 

1869.  Drainage  and  repair  of  slopes.    69, 13. 

1870.  Repair  of  slopes;  building  a  picket  fenoe. 
70, 19. 

1871.  t52,000  app.  Constr.  piers  and  arches  of 
17  bombproofs  and  scarp  wall  between  sally  ports! 
work  on  parade  wall,  sewers,  connecting  cisterns, 
and  minor  work.    71, 14. 

1873.   183,000  app.    Completion  of  masonry  of 
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7  gateways  and  2  sally-port  arches,  walls  and 
arches  of  passageways  over  sally  ports;  scarp  wafl 
n.  and  s.  of  sally  port  lowered  5'  and  coping  relald; 
granite  parade  wall  nearly  finished;  mastic  placed 
on  casemates  and  sally-port  arches;  minor  worlc 
7S,  11. 

1873.  980,000  app.  Swamp  filled  In  and 
drained;  i^ads  n.  and  nw.  of  fort  graded;  work  on 
earth  filling  of  cover  l^oe  on  chan.  lh>nt;  earthwork 
of  casemates,  and  masonry  and  earthwork  of  trav- 
erses between  guns  completed;  minor  work.  73,11. 

1874.  130,000  app.  Ten  timber  platforms  laid 
and  masonry  breast-height  wall  built;  comdletion 
of  Interior  finish  of  casemate  quarters  in  s.  half  of 
work;  drainage;  maganine  doocs  finished;  minor 
work.    74,13. 

1876.  tao,000  app.  ^  Eight  casemates  prepared 
for  quarters;  walk,  drainage,  and  slope  work. 
75»14. 

1878.  Covered  reservoir  built;  latrine  work; 
tinnging  dooTs;  mJnor  work.    76*  14. 


1877.  Repair  of  earthwork;  minor  repairs;  osta. 
in  detail  for  completion.    77, 11. 

1878.  Repair  of  slopes  and  roads;  drainaga 
78,13. 

1881.  Casemate  floors  raised  aad  casemates 
prqmred  ioir  storage  of  torpedo  cases.    81«  29. 

1882*'>88.  General  preservation  and  repair. 
82,25;  83,32. 

1884.  Repairing  walls,  parade  gromid,  roads, 
and  slopes.    84, 27. 

1888.  Bonnet  on  se.  angle  of  fort  oompUDted: 
5  storm  doors  built;  lamp  closet  fixtures  supplied: 
repair  of  masonry  of  waUs  of  ditch,  roads,  slopes; 
torpedoes  painted.    88, 20. 

1886.  Pointing  of  masonry  on  scarp  and 
counterscarp  walls;  painting  torpedoes  and  exposed 
ironwork;  repairing  slopes;  macadamised  road  load- 
ing from  s.  sally  port  of  the  fort  to  lighthouse  begun. 
86,21. 


Part  22,  FNF.    Staten  Island— North  Cliff  Battery. 


1862.    Work  begun.    Importance.    80^32. 

1866.  Seven  platforms  for  15-inoh  guns  and 
breast-height  wall  built;  n.  traverse  magazine 
built;  drafaiage,  embankment,  and  road  making 
in  progress.    66, 11. 

1867.  Completion  of  6  platforms  and  breast- 
height  wall;  earth  covering  of  n.  traverse  finished 
and  the  traverse  completed;  work  on  s.  end  of 
battery;  excavation  for  large  magasine  in  n.  end 
of  battery;  some  drainage.    67, 10. 

1868.  Principal  magasine  completed;  work  on 
filling  above  it;  filling  of  parade  in  s.  end;  work  on 
parMlos.    68,13. 

1869.  Work  on  entrance  waOs;  clearing  the 
terreplein  and  roads  of  the  slope  washings;  minor 
work.  Est,  proposed  modifications  of  battery  lor 
heavy  guns,  $27,000.    69, 13. 

1870-71.  Slight  repair  of  slopes.  70,  19; 
71,15. 

1872.  Masonry   in  principal  and  2  traverse 
magazines  completed;  work  on  wall  of  covered 
passage  in  solid,  traverse;  removal  of  old  breast- 
height  wall  and  platforms  of  s.  end  of  battery.' 
72,12. 

1873.  Earthwork  and  sodding  over  the  2 
principal  magasines  completed;  gradbig  and  sod- 


ding of  large  slope  in  rear  completed;  work  on  ths 
additions  to  whig  walls  and  earth  eover  of  old 
traverse  magaxlnes  and  arch  passagewajrs.     73,  IZ 

1874.  Foundations  of  4  timber  piatiorms  and 
platforms  laid:  oompletlon-of  additional  masoorr 
and  earthwork  to  traverse  magasines  s.  of  tlie  n. 
principal  magazine.    74, 15. 

1876.  Two  timber  gun  platforms  laid;  repair 
of  earthwork.    78, 15.  • 

1876.  Slopes  repaired.    76,16. 

1877.  Est.,  modifications,  I3<700.  Minor  wwt 
and  repairs.    77, 12. 

1878.  Stone  drafai  60*  long  buflt;  work  on 
slope.    78, 15. 

1879.  Work  on  slopes.    79, 18. 

1881.  Fifteen-faich  gun  from  platform  1  dis- 
mounted and  sent  away.    81, 3. 

1883.  Repair  of  slopes,  drains,  etc.    83,  24. 

1884.  Repair  of  roads,  drains,  doors,  and 
slopes.    84, 2). 

1885.  Replacing  5-inch  pintles  with  new  6-incfa 
pintles;  work  on  dows,  floors,  and  dopes.    88,  21 

1886.  Repair  of  stopes    86,23. 


Part  23,  FNF.    Staten  Island— New  Casemated  Battery. 


1866.  Work  on  test  boring;  3,993  c.  y.  of  ashlar 
cut  for  foundation  courses  and  casemate  piers  and 
4,919  c.  f.  of  stone  broken  for  concrete.    66, 11. 

1867.  Cutting  stone  in  progress.  Work  on 
main  battery  proper  not  begun.    67, 10. 

1868.  Work  on  stone  cutting  and  oonstr.  of 
lidiart    68,13. 


1869.  Work  on  wharf  and  care  and  preservap 
tfon.    69, 13. 

1870.  Unexpended  balance  transiarred  to  tot 
on  site  of  Fort  Tompkins.    70^  20. 
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Pirt  24,  FNF.    Staten  Island— Glacis  Mortar  Battery  (South 

of  Fort  on  Site  of  Fort  Tompkins). 


1S71.  Earthmck  and  sodding  oompletod;  2 
nrice  m^gMiwa*  nearly  oompletBd  and  granite 
;cptac  bid  OD  the  entrance  xvtainlog  walls;  battery 
^^tftr  oompletBd.    71»  15. 

1S73.  Battery  completed  except  hanstngdooR 
citeringplatfaniis.     72,12. 

1873.  Battery  flnfettwl  eaoept  Imiei 
dooB  skd  lamp  doaeta.    7S,  UL 

187^   Anaament  moanted.    Woik  on 
EDedoon  and  lamp  okMDta.    7d»lC 


187ff.   Work  on  lamp  donts,  etc.    75,14. 
1876-70.    Slopes  repaired.    76,15;  77,  U;  78^ 
14;  76, 17. 
1880.    Impartenoe  of  battery.    80,84. 

1885.  Frlnctpal  msgarine  floored    slopes  re- 
paired, end  minor  work  done.    85, 2L 

1886.  Bepair  ot  slopes  and  palnttog  doors. 
86»2aL 


Pirt  25,  FNF.    Staten  Island— South  Mortar  Battery  (In  Bear 

of  Battery  Hudson  Extension). 


1872.   Work 

1873. 


begun;    fimportenoe  of  battery. 


earthwork  of  s.  branch 
for  4  platforms  completed. 


?3,a 


1874.   Work  on  magatfne  doors  end  picket 
teioe.    74,15. 

1885.  Painting  doors  and  repahtig  slopes 
85,22. 

1886.  Bepahs  of  lopes.    86»23L 


Part  26,  FXF.    Staten  Island— Glacis  Gun  Battery  (on  Site  of 

Fort  Tompkins). 


1873.  Work  begun  and  battery  finished  except 
bnpof  doors  and  laying  breast-hei^t  wall  and 
oi&bar  platforms.    72,13. 

1873.  Battery  completed  and  made  ready  for 
vasfflflDt    73,  la 

187^  Magaxizie  doora  and  lamp  closet  not  yet 
esBipketed.    74,14. 

1878.  Minor  work  dona  on  doors,  slopss,  ete. 
75»14. 


'  1878-79.   Minor    repair    of   slopes.    78*    14; 
79, 17. 
1880.    Importance  of  battery.    80,31. 

1885.  N.  service  megazine  floored,  doors  com- 
pleted and  hmig;  top  revetment  over  breest^belght 
wall  reeodded;  and  minor  work.    85, 21. 

1886.  Repairing  slopes  and  r*'"t<ng  doon. 
86,22. 


Part  27,  FNF«  Staten  Island— Two-gun  Battery  (Near  South- 
east Angle  of  Channel  Front  of  Fort  on  Site  of  Fort  l^omp- 
Idns). 

1883.  Descr4>tloii.    Bnflt  toward  the  dose  of        1884-86.   Bepair  of  sbq^ea.   84»  80;  85»  21; 
teCirllWar.    83,26u  86,24. 
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Part  28,  FNF.    Southern  Entrance— Ftve-gun  Battery,  Statei 

Island. 


1891.  16,620  c.  y.  excavated  and  placed  In  em- 
bankment.   91, 7. 

1892.  8y485  c.  y.  concrete  placed;  minor  work. 
9?    J. 

1893.  Concrete  work  and  earth  parapet  nearly 
completed;  terreplein  roughly  graded;  ditch  ex- 
cavated  and  paved  and  rear  earth  slope  graded. 
93,7. 

1894.  Hinor  work  done;  awaiting  the  adoption 
of  a  gun  carriage.    94, 8. 

1895.  968  c.  y.  of  earth  placed  in  parapet; 
masonry  of  fifth  emplacement  and  of  4  platforms 
well  advanced.    96, 7, 504. 


1896.  Concrete  and  earthwork  completed 
Five  guns  and  carriages  received  mod.  moontei^ 
latrines  built,  range  finder  and  relocator  lioas 
built;  battery  completed,  except  hoists,  troU«} 
cnnes,  handrails,  and  lights.  Battery  transierTo 
to  commanding  officer  of  the  post.    99^  477. 

1897.  Handrails  placed:  aanoB,  trolleys,  ao 
hoists  erected;  battery  now  oomplete.    BT*  613. 

1898.  Painting  superfor  slope   ooncrete.    9€ 


1899.    Minor  repairs.    99, 773. 


Part  29,  FNF.    Southern  Entrance — ^Two  2-gun  Batteries  foi 

10-inch  Guns,  Staten  Island. 


1897.  Work  begun  in  July,  1896,  on  2  bat- 
teries, each  with  2  positions  for  10-inch  rifles. 
Platforms  ready  for  carriages  by  December,  1896; 
parapet  and  magazines  completed;  1  carriage 
being  assembled.  Artillery  fire  control— work 
begun  on  stations  for  range  finder,  observation, 
and  searchlight    97,613. 


1898.  Ammunition  lifts,  trolley,  and  cmm 
provided;  magazine  doors  hung;  sux>erior  slop^ 
painted;  4  telephone  booths  buUt  and  elertrj 
light  plant  installed.  Batteries  turned  over  ij 
the  commanding  officer.    98, 629. 

1899.  Minor  repair  of  amzniuiition  lifts 
drainage  system.    99, 773. 


Part  30,  FNF.    Southern  Entrance— Battery  of  Three  10-inci] 

and  Four  12^Inch  Guns,  Staten  Island. 


1897*  Work  begun  by  contract  on  emplace- 
ments for  three  10-inch  guns  on  disappearing  car- 
riages. Excavation  and  ooncrete  work;  2  em- 
placements for  12-lnch  guns  to  be  built  by  hired 
labor.    97,622,623. 

1898.  Three  10-inch  emplacements  adopted  in 
lieu  of  1  of  the  originally  proposed  2  iron  casemates; 
battery  completed  under  contract.  Work  begun 
on  12-inch  emplacements.    9,732  c  y.  concrete 


placed,  magazines  built,  and  2  platforms  ready  fo^ 
armament;  work  begun  on  the  ottier  2  ampbc^i 
ments.    98,631,632. 

1899.  Electric  plant  installed  at  10-inch  emi 
placement,  completing  same;  12-incbi  emplacemeu^ 
nearly  completed;  2  guns  and  carriages  received] 
Cost  of  work.    99, 778, 779. 

1900.  Four     12-inBh    guns     mounted; 
waterproofing.    00, 839. 


SOCM 


Part  31,  FNF.  Southern  Entrance— Two  Emplacements  for 
8-inch  B.  L.  Rifles  on  Modified  15-inch  Gun  Carrii^es^ 
Staten  Island. 


1898.    16,000  allotted.    No  alteration  required         1899.    Work    completed;  guns 
for  platforms  and   magazines  of  old  battery;  1      mounted  in  August.    99, 776i. 
altered  carriage  nearly  completed.    98, 629. 


roooived    nd 


Ki.'SiSrJtT]  POBTinCATIONS.  1891 

Ptft  32,  FNF.    Southern  Entrance— Twelve-inch  Emplace- 
ments, Battery  Richmond,  Staten  Island. 

1S98.  Tbeallotmant  from  "National  defeoae"         1899.    Battery    completed;     machinery    and 

lK2aap]sc«ouatt,ezoaTations  nearly  completed;  lights   installed;!    base   ring   set.    Bange-flndsr 

pbdonssraidy  for  armament;  parapet  and  walb  house  built.   Cost  of  work.    99, 778. 
bdlttolenlofoigtfiQsoaiUnga.    98.6ai. 


hrt  33,  FNF.    Southern  Entrance— Twelve-inch  Emplace- 
ments, Battery  Hudson,  Staten  Island. 

1998.  ExeaTatioD  begmi  Ik-  2  emplacements  rangeraent  of  plant  shown  on  tracing.    Rsnga. 

t'  i^jDch  guns  on  dhappearlng  carriaeBS  L.  F.  finder  boose  biiflt.    99,  766,  774. 

i»)cslia&  M,«9.  1909.    Emplacements  completed,  except  small 

\m.  XigadDes  and  platforms  nearly  com-  amoont  of  sodding  on  slopes;  armament  being 

;JeBd;  cnriasM  isoalvel   Cost    of    work.   Ar  moonted.    00^838. 


Fart  34,  FNF.    Southern    Entrance— Temporary    Batteries, 

Staten  Island. 

1S9S.  $5,000  aDottsd.   Work  began  in  May  for     sand  parapet,  and  magastnes  completed;  battery 
btttify  for  thneS-taeheonTartad  rifles;  platfonna      ready  te  armament.    98»62B. 


hrt  35,  FNF.   Southern  Entrance— Rapid-fit^  Guns,  Staten 

Island. 

1^  IfMno  attottad  igr  2  emplaoements  for     platfonns  completed;  guns  mounted;  emplacement 
i7-iDeh  inns  toprotBetmiDe  fleMa;  work  begun;     completed  except  minor  work.    99*  oa^ 


'vt  31,  FNF.   Southern  Entrance— Two  Emplacements  for 
16-pounder  R.  F.  Guns,  Staten  Island. 

18W.  WorkbacmtoPebruaiysndoompletod 
»Jme,I8B0L   99^778. 


hrt  37,  FNF.    Southern  Entrance — Two  Emplacements  for 
(-inch  R.  F.  Guns  on  Pedestal  Mounts,  Staten  Island. 


18M.  Work  began  in  September,  1808;  con- 
cn^te  ««ck  oompiatad  and  gons  mounted  fai  Da 
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Part  38,  FNF.    Southern  Entrance — Two  Emplaeements  for 
6-Inch  Guns  on  Disappearing  Carriages,  Staten  Island. 

1809.    Work  begun  In  March.    Emplacement         1000.    Emplacements  nearly  completed,  except 
8  nearly  oompletad;  coat  of  work.    00^  77i.  a  imall  amount  of  parapet  constr.    00|  836^ 


Part    39,   FNF.    Southern    Entrance— Defenses    of   Staten 

Island. 


lOOl.  180^15  allotted.  01,  7V7.  Two  IS-fnch 
gona.  Transftsrred  to  command Ing  olDoer  Aug.  18^ 
1000.  01»  764..  Two  6-inch  guns.  Transferred 
Oct.  20, 1900.  01,764.  Two  13-lnah  guns.  Work 
begun,  detafled  statement  of  work  accomplished 
given.  01,  76&.  Work  completed.  02,  68S. 
Electrio-power  station.  930,000  allotted.  Excava- 
tion begun;  awards  made  for  furnishing  boiler  and 
other  machinery.  01*  764  Constr.  completed. 
02,6881 


1002.  8U7,2S0anotted.  02.689.  New  battery 
for  two  12-inch  guns  on  dis^pearing  earriaees. 
itkodel  1901;  excavation  begun;  36,936  c.  y.  concrete 
work  completed.  02,688.  Peace  Storage  Maga- 
clne.  CoQstr.  begun;  building  nearly  completed. 
02,  688.  Miscellaneous  work,  such  as  «n«tAiifng 
electric  plant,  implement  racks,  telephone  booths, 
congtr.  concrete  pedestals,  etc.  dona.    02,688. 


Part  40,  FNF.    Fort  Hancock,  Sandy  Hook,  N.  J. 


1857.    Work  begun.    Importance.    80,33. 
1888.    Work  on  scarp  and  casemate  arches  of 
the  water  fronts.    88, 11. 

1887.  Work  on  scarp  of  ne.  bastion,  piers  o' 
nw.  front,  walls  of  service  magastnas;  excavation 
for  foundatfons  of  scarp  and  piers  of  the  new  ter- 
race; work  on  jetties.    87,  IL 

1888.  Work  on  the  8e.,s.,  and  sw.  land  front; 
minor  work;  repair  of  Jetties  1,  2,  and  4;  Jetty  6 
oommenced;  minor  work.    88, 14. 

1880.    Work  on  land  fronts  continued.    89^  14. 

1870.  Care  and  preservation.    70, 30. 

1871.  813,600  allotted.    Work  on   addittonal 
71, 1&. 


1872.  Two  Jetties  built  of  sheet  pOing,  each  IS^ 
tong.    72, 13. 

1878.  Two  Jetties  buflt,  1  of  sheet  pOing  and  1 
of  cedar  piles  and  brush.    73, 12. 

1874.  One  Jetty  109' long  built.    74, 1&. 

1875.  Care  and  preservation.    78, 16. . 
1878-77.    Repair  of  Jetties  and  plant.    76,  16; 

77,12. 

1878.  Sand  box  bulkhead  1,300'  kMig  built. 
78,15. 

1883.  817,500  allotted.  766'  of  concrete  Jettfos 
built  on  the  sites  and  remains  of  old  Jetties.    83,  26. 

1888.  15,000  allotted  for  stone  revetment  be- 
tween jetties  8,  9,  and  10;  work  completed;  57  abot 
beds  made;  repair  of  bnildlngB.    85, 24. 


Part  41,  FNF.    Southern  Entrance — ^Mortar  Battery  1,  with 

Ditch  Defenses,  Sandy  Hook  Defenses. 


1890.  8301,000  allotted.  Work  began  in  No- 
vember, 1890.    93,600. 

1891.  30,000  c.  y.  excavated.    91,  7. 

1892.  13,025  c.  y.  concrete  placed.    92, 6. 

1893.  858,000  aDotted.  13,827  c  y.  concrete 
masonry  built  and  118,478  c.  y.  sand  filling  placed; 
drainage  system  completed  and  4  carriages  re- 
ceived.   93,600. 

1894.  820,000  allotted.  Masonry  and  sand 
fining  completed;  mortar  platforms  built  and  car- 
rlages  assembled,  and  mortars  mounted  and  tested. 

94,  440. 

1898.  Final  battery  firing  made;  results  shown. 
ProJ.  for  rleotric-lig  ting  system  approv.  and  in- 
ttalled;  deacriptkm,  with  cost.   B.  by  Col  H.  a 


Abbot  upon  volley  practice  with  mortars.    95^  8, 
506  519L 

1898.  Overhead  traveler  for  handling  ammnni- 
tion  adjusted;  minor  repairs  to  embankment  and 
repainting  doora.    98, 480. 

1897.  Total  cost  of  battery.  $270,724.67.  87, 
618. 

1898.  Eight  platforms  dismantled  and  pro- 
vided with  index  rings  of  the  new  pattern.  98, 
631. 

1899.  Eight  more  platforms  dismantled  and 
provided  with  new  index  rings.  A  pier  built  for 
emergency  range  finder.    99^  778. 

1900.  Alteratfons  completed.    00, 889. 


[See  Vol.  II,  pp.  TI-179T1 
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FORTIFICATIONS. 


1893 


Hit  42,  FNF.    Southern  Entrance— Gun-lift  Battery  1,  Sandy 

Hook  Defenses. 


1891.  19,087.43  app.  Ezoayatian  begun  and 
KtAj  comptetod;  3.50O  o.  y.  concrete  placed; 
fDondatiao  lor  aocmmdator  pit,  y  below  w»ter, 
hid:  md  minor  work.    91«  7. 

1892.  $53,912.57  app.  29,875  C.  J,  OCOCiete 
plared;  mfrhanJuin  pteoad.  Eat.,  battery  for  two 
U-iDchgima,  9457.000.    9S»6. 

1893.  9458.500  aOotted  (1891-03).  Eat  of  oofft 
$32  c  y.  masonry  oocstr.;  5,185  o.  y.  sand  placed 
In  embankment,  gun  moonted  and  tested,  and 
tatterr  practically  completed.    93,607. 

1894.  Ammunition  aerriDe  completed,  bnOet- 
proof  eatranoe  doon  completed  and  hang,  gun 
tasted.  »4»468. 


1890.  Second  gun  mounted,  completing  tfaia 
battery;  final  drawing  of  comi>Ieted  battery  made. 
Costofoonatr.    90,8,506. 

1890.  History;  cost  and  eats.  Rm>ldity  of  fin 
tested  by  BE.;  resulta.  Preservation  and  repair. 
96.480. 

1897.  Desuilptton  of  battery;  constr.,  ezpenaes, 
and  testing  guns  and  mecbanlsm.    97, 610. 

1898.  Condenser  for  disposing  of  exhaust  steam 
installed.  Two  range-flnder  plan  for  portable 
instruments  built.    98»  631.  - 

1899.  Three  Catling  guns  mounted  for  gorge 
defonse;  alterations  made  in  pHlars  for  emergency 
range  flndera.    90^  77& 


Part  43,  FNF.    Southern  Entrance— Ten-inch  Battery,  Sandy 

Hook. 


1897.  8100,000  aUotted  for  1  battery  of  two 
KKiDch  gmis.  Work  bc^un,  1896.  Battery  com- 
pletod,  except  ammunition  llfta.  No  carrlagBs 
wOnd.  97,630. 

1898.  Two  empiaoements  built  on  site*or1gl- 
BaQ7  praposed  at  a  second  gun-IIf t  battery;  am* 


munition  lifta  erected,  electric  lighting  completed, 
and  the  battery  turned  over  to  the  commanding 
oflloer.    98,631. 

1899.    Doors  repaired;  2  concrete  plllart  built 
for  emergency  range  flndeis.    99, 778. 


Part  44,  FNF.    Southern  Entrance— Five-Inch  R.  F.  Battery, 

Sandy  Hook  Defenses. 

1897.  14,000  aBotted  §ot  1  emplaoement.    97,         1899.    Alteration  of  platforms  completed  and 

62L  gun  mounted.    99, 779. 

1888.  Work  begun  hi  September.  1897,  and         1900.   Alteratfon  of  platfonn  made.    00.839. 
Moqilrted  Apr.  21, 189&    98.032L 


Part  45,  FNF.    Southern  Entrance— Pneumatic  Gun  Battery, 

Sandy  Hook  Defenses. 


1898.  Emplacements  for  two  15-inch  and  one 
g-jDch  gon  to  be  built  by  ocHitract.  Sand  parapet 
tent  of  sfiuibag  retaining  waDs,  nearly  completed. 
98,6S1 

1899,  Sandbag   retaining    waUa    completed. 


Pillar  erected  for  an  emergency  range  finder.  99« 
779.  Board  walk  buflt  to  connect  with  10-inch 
battery.  No.  3.    99,780. 

1900.   Concrete  retaining  walla  and  bombproof 
begun.   00^8391 


Part  46,  FNF.    Southern  Entrance— Six-Inch  R.  F.  Battery, 

Sandy  Hook  Defenses. 

1898.  910JOOO  allotted.    Plans  approv.  and  rail-         1899.    One-third    concrete    work    completed. 
toaltradL  to  site  of  battery  built.    98.68X  Bite  interfered  with  ordnance  provtog  ground; 

work  lUBpended.   99, 779. 
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Part  47,  FNF.    Southern  Entrance — ^Fifteen-pounder  B.  F. 

Emplacements,  Sandy  Hook. 


1890.  Work  begun  in  February  for  2  emjdao^ 
ments  and  oomideted;  awaiting  arrival  of  carriagei. 
89^780. 


1900.   CarriaceBnotyetreoelTQd.   00^888. 


/" 


Part  48,  FNF.    Southern  Entrance— Defenses  at  Sandy  Hook. 


1901.  S54,0S8J7allotted.  01. 709.  Battery  No. 
2, 15-pound'er  R.  F.  guns.  Work  began  July,  com- 
pleted November.  01,768.  Pneumatic  dynamite- 
gun  battery— temporary  parapet  and  magazines 
removed  and  replaced  by  •permanent  ones.  01, 
768.  Water  supply  system  work  completed.  01, 
768.  Galleries,  oonstr.  of,  for  10-inch  emplace- 
ments, work  completed.  01,  768.  Implement 
racks  constr.  and  erection  steel  implement  racks. 
Work  completed  except  those  for  gun-lift  battery. 
01t768. 


1903.  8100,000  allotted.  03,  602.  Emplace- 
ments for  6-inch  R.  F.  guns,  pedestal  mounts; 
work  begun,  plant  erected,  1,864  c.  y.  concrete  in 
place.  03,  600.  Emplacements  for  two  13-inch 
guns;  operations  in  progress.  03,  691.  Electric 
light  and  power  plant;  work  begun,  brick  buflding 
oonstr.,  fwltchboard  set  up  and  connected.  03, 
691. 


Part  49,  FNF.    Southern  Entrance — Seven-g^n  Battery,  Long 

Island.  • 


1893.  182,000  allotted.  Work  begun;  2,700 
0.  y.  earth  removed;  constr.  plant  n«u-ly  com- 
pleted.   93, 7. 

1894.  10,867  c.  y.  earth  excavated  and  10,362 
e.  y.  concrete  placed.    94, 456. 

1896.  Pavement  on  superior  slope  nearly  com- 
pleted; drainage  system  put  in;  doors  made  and 
hung;  and  casemates  prepared  for  R.  F.  guns. 
Table  of  cost  of  work.    95, 7, 505. 

1896.  872,600  allotted.  Emplacements  com- 
pleted, awaitini^  arrival  of  carriage.  Revised  plans. 
96,479. 

1897.  $45,000  allotted.  Frojs.  Workonmodi^ 
floatJon  of  4  traverse  magazines  tor  6-pounder  R.  7. 


guns;  ammunition  service  and  eleotrio-U^t  plant 
installed.    97,614. 

1898.  8100,000  allotted.  Emplacements  4, 5, 6, 
and  7  completed;  guns  mounted  and  turned  over 
to  the  commanding  officer;  work  on  emplacements 
1,  2,  and  3  begim  and  platforms  iter  2  and  3  com- 
pleted.   98, 627. 

1899.  Emplacements  1,  2,  and  3  completed, 
and  3  carriages  and  1  gun  mounted.  Cost  of  work. 
99,768. 

1900.  Two  remaining  guns  mounted  and  gal- 
lerisB  connecting  loading  platforms  buiU.   00*  833. 


Part  50,  FNF.    Southern  Entrance— Mortar  Battery,  12-lnch 

Mortars,  Long  Island. 

1898.  Plans  being  prepared.    98, 627.  1900.   8,562  c.  y.  ooncrete  placed;  base  rings  for 

1899.  Work  begun  and  excavation  in  progress,     platforms  set;  work  on  parapet  and  slopes.   00, 
99,771.  882. 


Part  51,  FNF.    Southern  Entrance — ^Rapid-fire  Guns,  Long 

Island. 


1898.  S6,000  allotted  for  two  4.7-inch  R.  F. 
guns;  platforms  7  and  8  of  15-inch  gun  battery 
(water  battery)  altered  for  the  R.  F.  guns;  em- 
placement completed  and  guns  mounted.    98, 27. 


1899.    Drains  cleaned.    99,77. 


fSi^Vol.  n.pp.Ti-17971 
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POBTIPICATIONS. 


1895 


Pvt  52,  FNF.    Southern  Entranee— Twelye-Inch  Battery  No. 

1,  Long  Island. 


1898.  180/IOOtIloUed  from  "National  dftfaose" 
tor  2  btfbetto  trnplaosmflots.  Excavation  in 
profrass.  AUotBMDt  from  **Qun  aad  mortar  'bat- 
unes"  ior  U-laeh  emplacemnta  for  dJsappeariiig 
:sna^  98,627. 

1499.  Emplaoemnts  1  and  2  oompletad. 
MiMmtiiit  earriigts;  cost  of  work.  AUotmvit  for 
e3plac«aMDts  3  aiid  4  Ibr  two  13-inch  B.  L.  riite 
cQdisa(»iNiriBgoBiTia(C8.    Work  bagon  in  Aognst, 


1896.    Excavation  oomplated  and  concrete  work 
in  progress.    Cost  of  work.    99, 770. 

1000.  7,489  0.  y.  masonry  placed,  completing 
concrete  work.  Battery  nearly  completed,  gons 
mounted  at  land  2,  and  carriages  In  3  and  4.  96,000 
allotted  for  taisinif  two  12-lnch  delivery  tables  to 
adapt  Uiern  to  ammunitfon  trucks  issued  by  Ord- 
nance Department    00, 833. 


Part  53,  FNF«    Southern  Entrance— Twelve-inch  Battery  In 

Stone  Fort,  Long  Island. 


1699.  Plsm  tsppnr.  tor  two  13-inoli  B.  L. 
ri&&  w  disappesrlng  oarriages  on  the  water  ikuse 
(rftlMoklstODsfort   09,770. 


1000.  5,096  0.  y.  old  masonry  removed,  3,712 
0.  y.  excavated,  and  2,745  c.  y.  concrete  placed. 
006»88. 


Pirt  54,  FNF.    Southern  Entrance — Six-inch  Battery,  Long 

Island. 


1899.  Plans  appKov.  for  2  emplacements  for 
•icdi  B.  L.  rifles  on  disappearing  carriages.    00^ 


1000.   3,604  c.  y.  old  masonry  removed,  2^121 
e.  y.  excavated,  and  minor  work.   00, 833. 


77L 


Part  55,  FBTf .    Southern  Entrance— Two  15-pounder  B.  F. 

Guns,  Long  Island.  ' 


1899.  Two  ».jnch  converted  rifles  dismounted 
baa  plttftmns  1  and  2  of  old  water  battery  and 
*xt  b^gun  00  Qsw  work;  2B0  c.  y.  earth  excavated. 

»,;7L 


1000.  650  0.  y.  concrete  placed,  532  o.  y.  earth 
excavated,  400  c.  y.  placed  In  slopes;  work  nearly 
completed,  ready  for  its  armament.    00, 832. 


'art  56,  FNF.    Southern  Entrance — MisceUaneous  Defense 

Work. 


1900.  AAotment  made  and  work  begun.    00^ 

1901.  $55  SOO  allotted.    01,763.    Seven  10-faich 

nms;  rev  ditch  widened;  slopes  sodded;  retafriing 
^  built;  electric-Ught  conduits  laid.  01,  762. 
Foot  12-ioch  guns;  emplacements  3  and  4  graded 
antl  sodded;  doon  hung;  electric  lights  installed; 
?ms  mounted.  01,762.  Mortar  battery;  666  c.  y. 
^vncte  placed;  5,sa»  c.  y.  earth  embankment 
|«^;  ditch  macedamiied,  etc.;  lighthig  system 
^w»ted:  battery  completed;  turned  over  Mar.  i 
'S'l.  01,  752.  Two  la-taich  emplacements;  8,493 
f  T  concrete  plaoed;  other  work  done;  platforms 
«opleted;  ready  fur  ennament.  01,  762.  Two 
Wneh  emplaeeneats;  428  c.  y.  masonry  removed; 


4,317  c.  y.  concrete  placed;  parapets  graded,  doors 
hung,  etc.  01,  763.  Installation  electric-light 
plants.  830,000  allotted.  Machinery  ordered;  constr. 
begun.  01*763.  Four  emplacements.  r>-inch  R.  F 
guns  on  pedestal  mounts;  pre.  work  hi  progress. 
01,  763. 

1903.  Long  Island  defenses:  8250  alTotted. 
Twol2>inch'and  two  6-inch— Battery  completed; 
misc.  work  of  grading,  sodding,  etc.,  done.  One 
6-inch  carriage  and  gun  mounted;  two  12-inch 
carriages  and  guns  mounted  09,  {\&\  Four 
6-inch  R.  F.  guns;  work  bejiun;  platforms  ready 
lor  mounts.  02,  086  Installation  of  electric  lights; 
work   completed.    OS,  686. 
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Part  57, 


Eastern  Entrance — ^Fort  Schuyler,  East  River 
(North  Side  of  Eastern  Entrance). 


1833.    Work  begun.    80,27. 

1866.  Work  on  sorvioe  magatlnes;  glacis  re- 
paired,  paving  in  sally  port  renewed,  sea  wall 
repaixed,  and  buIldiniEB  repaired  and  altexed. 
66»8. 

1867.  Two  senrloe  magaaines  oompleted;  work 
on  2  others;  15-tnch  gnn  platforms;  stone  parapet 
and  breast-height  walls;  repair  of  bufldings.    67*  7. 

1868.  Two  service  mngaaines  completed; 
laying  two  15-inch  gun  platforms  on  the  cover  faoo; 
modifying  casemates  of  lower  tier  of  main  work  to 
adapt  them  for  new  iron  carriages  of  10>inch  gons 
and  repair  of  wharf  and  buildings.    68, 11. 

I860.  Completing  new  magaaines  and  gun 
platforms  of  the  cover  fnoe,  modifying  casemates 
of  second  tier  for  S-inc^  gun  carriages  (iron),  placing 
gratings  and  shutters,  and  minor  xepairs  Est 
cost  of  modifications  $308,000.    60, 11. 

1870.  Care  and  preservation.    70, 17. 

1871.  (57,500  app.  Modification  work  begun, 
emplacements  lor  4  heavy  guns  oompleted  on 
cover  face;  in  the  place-of-arms  the  parados,  cover- 
ing 2  magasines  and  a  lai^^e  bombproof,  completed; 
new  battery  for  3  modem  guns,  at  n.  end  of  covered 
way.  completed;  minor  repairs  of  sea  wall,  build* 
Ings,  etc.    71, 13. 

1872.  185,000  app.  Three  brick  arohss,  1 
heavy  abutment  pier,  part  of  the  new  parade  wall, 
and  new  coping  to  scarp  wall  built;  bridge  across 
both  ditches  completed;  and  minor  work.    78, 10. 

1873.  165,000  app.  Two  large  and  2  small 
brick  arches  built  in  n.  front  of  main  work;  all 
arches  covered  with  concrete  and  mastic;  1  traverse 
magasine  built  and  partly  covered  with  sand;  new 
parade^ wall  completed;  removal  of  old  stone  par- 
apet and  parade  wall  in  ne.  front;  1  abutment  and 
2  intermediate  piers  buHt,  and  another  abutment 
pier  nearly  completed;  2  stone  arohes  turned.  In 
10-gun  battery  emplacements  for  3  heavy  guns 


provkied,  4  traverse  magaatne«  built;  2  traveraes- 
part  of  the  parados  and  half  of  parapet  built. 
78,9. 

1874.  t25,000  app.  Mafai  work:  North  front- 
earthen  parapet  embanked  and  exterior  slope 
graded;  2  oenter  pintle  platforms  for  15-inch  gims 
laid;  traverse  magazine  No.  1  completed  and 
partly  sodded;  traverse  magagine  No.  2  buHt. 
covered  with  mastio;  minor  work.  Northeast 
fhmt— parade  wall  finished  and  coping  of  scarp 
wall  set;  pier  oompleted;  casemate  arches  covered 
with  mastic;  minor  work.  Southeast  front— abut- 
ment pier  completed,  2  others  built,  and  work  on 
a  third;  old  parade  wall,  stone  parapet,  and  gun 
platforms  removed,  and  minor  work.  Ten-gun 
battery— parapet,  epaulement.  and  parados  graded 
and  sodded,  and  minor  work.    74,  IL 

1876.  125,000  app.  Main  work:  North  fieK»— 
work  on  earth  and  sand  filling  and  oompteting 
platforms.  Northeast  face- work  on  traverse  maga 
tines  3  and  4.  Southeast  face— 2  piers  J>uilt,  work 
on  communicating  arches,  and  all  coping  on  this 
face  backed  with  concrete.  Ten-«un  battery- 
bonnet  with  its  retaining  waU  built;  work  on  par- 
apet Torpedo  casemate  completed  and  141  I.  f. 
of  torpedo  gallery  finished.    7IS,  11. 

1876.  Main  work:  North  face— work  on  earth 
parapet  and  minor  work.  iTortheast^face— magar 
zfaie  No.  4  completed;  work  on  retaining  wall  and 
slopes.  Southeast  face— brick  revetment  buHt  on 
coping  of  scarp  wall;  asphalt  and  lime  mortar 
applied  to  large  arch  and  coptaig  of  scarp  wall; 
work  on  parapet.  South  face— old  stone  parapet 
and.l  platform  removed,  torpedo  gallery  com- 
pleted. Ten-gun  battery— work  on  rubbtestone 
waU.    76,12. 

1877-86.  Care  and  preservation.  77,  9;  78. 
11;  70,  14;  80,  27;  81,  25;  82*  20;  83, 16;  84,  22; 
86,16w 


Part  58,  FNF.    Eastern  Entrance— Fort  at  WUlets  Point. 


1863.   Work  begun.    Importance.    80,27. 

1866.  Drain  pipes  laid  under  casemate  floors  of 
first  tier,  flagging  laid  for  casemate  floors  and  for 
terreplein  outside  of  casemates;  embrasure  irons  put 
in  place;  work  on  scarp  walls,  flagging,  and  traverse 
stones,  on  drain  gallery  and  cut  stone;  basin  fin- 
ished.   Minor  work.   .66.8. 

1867.  Work  on  scarp  wall;  completion  of  piers, 
casemate  floors  .second  tier,  nw.  drain  gallery;  na. 
drain  gallery  begun.    67, 8. 

1868.  Completfon  of  arch  over  servioe  maga- 
xine  in  second  tier,  and  of  drain  gallery  in  rear  of 
ne.  retaining  wall. arch  over  salient  casemate  and  2 
flank  casemates  in  chan.  bastion;  excavation  for 
storage  magazine  completed.    68, 11. 

1860.  Work  on  storage  magazine;  fitting  up 
service  magazine  for  storage  of  powder;  care  and 
preservation.  Est.,  earthen  barbette  battery  for 
heavy  guns,  S180,000.    60,11. 

1870.  Work  on  storage  magaaine,  breaking 
stone;  drainage.    70, 17. 


1871.  $45,000  app.  Underground  passage  270 
long  ttom  the  new  bluff  batteries  to  the  water  bat- 
tery completed.  Work  on  large  storage  magazine. 
6 service  magazines, and  parapet,  covering  emplace- 
ment for  12  heavy  guns.  Battery  ready  for  gucs. 
71,13. 

1878.  176,500  app.  Storage  magazine  com- 
pleted; Little  B.  battery  (2  guns),  and  w.  battery 
(6  guns),  with  their  5  traverse  magazines,  essen- 
tially oompleted;  ezcavatfon  for  mortar  battery 
made;  concrete  stone  prepared;  extensive  repairs 
of  wharf.    72,10. 

1873.  $40,000  app.  W.  battery,  With  emplaoe- 
Inents  for  6  guns  and  3  servioe  magazines,  com- 
pleted, including  most  of  its  sea  walls.  Work  od 
middle  battery  (10  guns),  4  guns  oould  be  mounted: 
e.  battery  (7  guns)  begun;  mortar  battery  (IC 
heavy  mortars)  ready  for  mortars.    73, 10. 

1874.  W.  battery— work  on  concrete  founds- 
tfon  for  one  15-inch  front  pintle  gun  platform  and 
sea  wall  oompleted.    Middle  battery--3/X)D  c  y. 


rSee  ToL  11,  pp.  Tl-lTOTl 
I  for  ezplanatlons,  etc.  J 


FORTIFICATIONS. 


1897 


«rth  pbccd  in  parapet;  aoddiog  axterlor  slopfls 
oooplMed;  plaUbnas  nmdy  for  lour  15-iiich  guns; 
aavaDcooqilBted;  4  storage  casemates  oomptotM; 
minor  work.  E.  battery— 6,000  e.  y  earth  placed 
ki  perqwt;  1  traverM  mageatne  built  and  covered 
vita  fiuth,  2  others  boUt  aod  partly  embanked; 
toortar  battery  completed,  and  platforms  nearly 
mdj  tor  moontlng  four  IS-inch  mortars  on  hand 

1873.  126,000  allotted.  W.  battery-one  16- 
loch  piatSotm  completed;  sodding  exterior  slope. 
Middle  battery— work  on  traTerse  circles;  plat- 
tanas  lor  tvo  IS-irdi  gnns  completed  and  gmis 
BoQDted;  some  sodding  done;  3  storage  casemates 
last;  dninage  and  minor  work.  ICortar  battery— 
4  ToodsD  platJorms  tor  13-lnoh  mortars  placed 
7d,m. 


1876.  Torpedo  casemates  prepared.  Mortar 
battery— minor  work  on  slopes,  2  new  storage  case- 
mates finished,  some  drainage.  Sea  wall  built  in 
front  of  little  battery.    76,12. 

1877.  Sea  wall  extended;  slopes  repaired: 
stomge  casemates  covered  with  earth;  wharf 
strengthened,  general  repairs.    77, 9. 

1878.  Earth  placed  on  parapet  and  storage 
casemates;  sea  wall  extended  543  1.  f.;  and  minor 
repairs.    78, 11. 

1879.  Repair  of  slopes,  sea  walls;  earth  cove^ 
ing  of  storage  casemates;  minor  work.    79, 15. 

1880-86.  Cars  and  preservation.  80,  25;  81. 
27;  82,  22;  83, 17;  84,  23;  85, 16;  86, 17. 


Part  58,  FNF.    Eastern  Entranee— Gun  Battery,  South  Side 

of  Entrance. 


1S91.  Excavatiosi  for  1  magaslne  lor  8-in6h 
gtms  sad  Its  approachea  completed  and  concrete 
vark  began.    91,  7. 

1882.  One  Tnitgm»iT|i  )uid  part  of  parapet  oon- 
Mcting  ft  with  next  emplacement  completed  and 
tbe  second  magazine  begun.    92,  $. 

1893.  10,008  e.  y.  concrete  placed,  10,628  o.  y. 
«tth  excavated,  and  4,384  c.  y.  placed  in  embenk- 
oeot;  and  minor  work.    93, 8. 

1894^  Work  completed  as  fsr  as  possible; 
uniting  adoption  of  carriage.    94, 0. 

1895.  Wbarf  repaired.    98,8. 

1896.  |20yM0  allotted.  One  10-lneh  emplace- 
Bent  completed,  incLnding  mounting  of  carriage 
aod  gmi.  Work  on  the  other  emplacement  96, 
I73l 

1897.  S46,000  allotted.    Another  emplaoeoMat. 


No.  6,  authorized  April  22.  Minor  work  and  in- 
stallation of  troll«yB~4ioists  and  cranes  for  first  3 
emplacements;  55  t.  of  granite  and  Iron  placed  on 
gun  platforms  for  settlement.  Three  15-lnch  Rod- 
man guns  dismounted  fh)m  site  of  emplacement  6; 
Work  begun.    97, 612. 

1898.  Emplacements  1,  2,  and  3  completed; 
emplacement  6,  concrete  work  finished  and  earth- 
work nearly  completed;  ammunition  lift,  trolley, 
and  cranes  in  place.  15,600  allotted  for  water- 
proofing. 3100,000  allotted  for  two  12-lnch  gim 
emplacements  4  and* 5;  excavation  begun.    98,626. 

1899.  Excavation  for  emplacements  4  and  6 
completed;  concrete  work  nearly  finished.    99,765. 

1900.  -  Emplacements  4  and  5  nearly  completed; 
guns  mounted.  Emplacement  6— rear  roadway 
graded  and  side  banks  sodded.   00,83a 


Part  CO,  FNF.    Eastern  Entrance— Battery  for  Sixteen  12-Inch 

Mortars. 


1891.  OOe.  y.r.  and  1,600  o.y.  earth  nmoved. 
91,7.  • 

1892.  Bufldings  erected  and  wharf  bunt;  7,379 
c  y.  flsrth  excavated  and  3,462  c.  y.  pieced  in'em- 
btDkount    92,7. 

1803.  1,999  c  y.  r.  removed;  2,166  c.  y.  earth 
Gutvated  and  placed  in  embankment;  1,860  c.  y. 
Aooeemshed  and  1,952  yards  concrete  laid.    98,8. 

1894.  Foor  pUtlotms  in  progress,  and  anchor- 
ing bolts  set;  filling  one-half  completed;  4oarriages 
QQbaad.   94«9. 

1895.  Four  carriages  and  mqrtars  mounted  in 
I  pit;  exeavatioo  of  3  other  pits  completed;  4  mor- 
tars and  carriages  on  hand;  floors  placed  in  maga- 
ibMB,  loading  rooms,  and  one-half  of  galleries. 

1896.  182,106.79  allotted  for  battery,  and 
I2J0S5.87  allotted  for  mounting  guns  and  cairiages; 


all  platforms  completed;  8  mortars  and  carriages 
received  and  mounted;  work  on  retaining  waUs 
and  embankment.    96,  473. 

1897.  19,700  allotted.  Concrete  slopes  and 
pavements  completed,  embankment  nearly  fin- 
ished, all  carriages  and  mortars  mounted  and 
turned  over  to  the  troops.  35,200  allotted  for 
electrlo-light  plant  building;  completed.    97, 610. 

1898.  85,500  allotted  for  constr.  of  parapet  and 
1  emplacement  for  8-inch  B.  L.  rifle;  earth  parapet 
and  magasines  built.    98, 624. 

1899.  18,150  allotted.  Platforms  altered  for 
new  type  of  asimuth  circle.  Eight-inch  B.  L.  rifle 
mounted  on  altered  15-inch  S.  B.  carriage.  Sup- 
plies purchased  for  electric  plant.  Imp.  drainage 
completed.    99, 762. 

1900.  New  asimuth  circles  received  and  set. 
00,828. 


1898     INDEX  TO  EEPOBTS,  CHIEF  OF  ENGINEERS,  U.  8.  ARMY,  1866-1912, 

Part  61,  FNF.    Eastern  Entrance— Mortar  Battery  for  Eight 
13-Ineh  Modern  Mortars,  South  Side  of  Entrance. 

1897.    S14,000  allotted.    Plans  for  8  platfonna         1808.    S3,000    allotted.    Platforms    buUt    and 
prepared.   .Cut  stone  ordered  and  excavation  for     mortars  and  carriages  mounted.    98, 628. 
drains  begun.    97,6Ul  1809.    Shot  tioU«y  service  installed.    90.766. 


Part  62,  FNF.  Eastern  Entrance— Two  Emplacements  for 
10-Inch  Rifles  on  Disappearing  Carriages,  North  Side  of 
Entrance. 

18071  Work  begun  In  August,  1896.  Whkrf  built  minor  work.    Battery  turned  over  to  fhe  uxus- 

and  concrete  plant  set  up.    Ezcavatfon  and  em-  manding  officer  May  5, 1887.    175  allotted  far  intro- 

bankment  mainly  done  by  contract.    Platforms  ductfon  of  water  supply.    08, 62S. 

ready  for  the  carrfeges.    07, 611.  1899.    Wateivsupply  system  and  eleotric  Ughts 

1898.   2,864  c.  y.  concrete  placed.    Omis  and  installed.  '99.761. 
carriages  mounted  and  battery  completed,  except 


Part  63,  FNF.    Eastern  Entrance — ^Emplacement  1,  Tor  12-lnch 
Rifle,  Disappearing  Carriage,  North  Side  of  Entrance. 

1897.  $50,000  allotted.  Supplies  purchased;  1899.  Earthwork  completed,  machinery  and 
rr.  from  wharf  to  site  of  battery  nearly  finished,  electric  lights  histaUed,  carriage  and  gun  moantad, 
97, 611.  and  emplacement  completed.    Electric  plant  ln> 

1898.  Concrete  work  of  the  parapet,  platform,  stalled,  brick  wall  buHt  at  foot  of  slope,  and  drain 
and  magasines.  and  the  earthwork  of  the  parapet  pot  in.    99>  763. 

completed;  cranes  and  trolley  for  handling  ammu- 

nitfonsetup.    98,626.  ^ 


Part    64,  FNF.    Eastern    Entrance— Platforms    for    Target 

Practice. 

1890.    Platforms   for   2  practice  guns^l   for        1900.    Earthen  barbette  and  temporary  znaga> 
15-lnch  S.  B.  fh>nt  pintle  and  1  for  ^fadt  converted    sines  built.    00, 828. 
rifle  completed:  entire  cost,  $1,960.    06,474. 


Part  65,  FNF.    Eastern  Entrance — Two  Emplacements  for 
6-Inch  R.  F.  Guns,  South  Side  of  Entrance. 

1808.    $8,000  allotted.    Work  begun;  platforms         1000.    Slopes  graded  and  sodded;  electric  wins 
and  maga&hie  walls  completed.    08, 626.  placed;  carriages    received    but    not   assembled. 

1800.    Change  in  carriages, necessitating  change     00, 830. 
in  platforms,  completed;  battery  completed  in  May, 
1880.    00,766w 


Part  66,  FNF.    Eastern  Entrance— Two  Emplacements  for 
15-pounder  R.  F.  Guns,  South  Side  of  Eastern  Entrance. 


1800.    Work  begun  in  February,  excavations         1000.    Emplacements  completed  and  armed, 
completed,  drains  installed,  and  268  c  y.  concrete     Waterproofing.    00, 831. 
placed.    00,756w 


[^eytSATeg"]  gOBTmOATIOKB. 18S5 

Part  67,  FNF.    Eastern  Entrance— Two  Emplacements  for 
IS-pounder  B.  F.  Guns,  North  Side  of  Eastern  Entrance. 

1S9S.  Work  hegaa  in  April;  macaiioes  oom-        1000.   Emplacemflots    completed;    guns    not 
p!«{€iL  99, 76i  mounted.    184  e.  y.  concrete  laid  and  3/MO  c.  y. 

onbankment  built   00^  92k 


tut  68,  FNF.    Eastern  Entrance — ^Two  Emplacements  for 
5-ineli  B.  F.  Guns,  North  Side  of  Eastern  Entrance. 

1880.  Work  begun  In  Augnst,  UW,  and  oom-        1000.   Ovrfages  recefyed,  base  rings  set,  plat- 
pletad,  awaiting  antval  of  carriages.    99^784  forms  payed,  and  roadway  graded.    Oons  not  ra^ 

oiivad.    00||8aiL 


Pirt  60,  FNF.    Eastern  Entrance— Emplacement  No.  2  for 
12-lnch  Blfle,  North  Side  of  Eastern  Entrance. 

1899.  Work  began  in  Joly,  laos.    Platform        1900.    Emplaoemeot  completed,   except   sod- 
«>iBpl<t6d.  99^70.  ding.    Carriage  and  gmi  mounted.    00^839. 


Part  70,  FNF.    Eastern  Entrance— Two  Emplacements  for 

5-lnch  B.  F.  Guns. 

190a  120^  allotted.    Work  b«tm  in  August,         1901.    Smplacements  completed;  tamed  over 
1-99;  unpkoaiMnti  nearly  completed;  magasines      to  commanding  oiBosr.    01«  767. 
ttTrnd  with  aipliaft  waterproof  oooiae;  oost  of 


f^  71,  FNF.    Eastern  Entrance— Two  Emplacements  for 

6-lnch  B.  F.  Guns. 

UOt  127,600  allotted.    Bxcavatlon  and  deaiw        190S.    Piaotloally  cwipleted.    09, 679. 
maUbtKon.  01,7S7. 


'irt  72,  FNF.   Southern  Side  of  Eastern  Entrance. 

1901.  15^  allotted.    Two  emplacements  for  installation  for  eleotrio4igbt  plant  completed  and 

^^  &.  ¥.  caiTiagM  received,  set,  and  grouted;  turned  over  Oct  80, 1900.    01, 700. 

ItveiBeotB  flniahed;  emplacements   turned   over  1902.   111,750  allotted  for  addition  to  buUding 

^*  U,  IflOO.   Dtaapp«aring  gun  battery:  Two  Sobool  of  Submarine  Defense;  work  in  progress; 

°°Pl>»Wnto  for  la-inch  guns  completed;  hoists  000  c  y.  earth  excavated;  1001.  t  fr-incb  drain  laid. 

ttdoagujoQ,   painted;   electrical    connections  09,68a. 
°^'>^  Heads  giadfld,  etc;  koa  gallffies  built; 


1^00     INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


Part  73,  FNF.    Northern  Side  of  Eastern  Entrance. 


1901.  WS  allotted.  One  emplaoement  lor  13- 
inch  gun  (No.  2);  grading  done;  drains  made; 
turned  oyer  to  Artillery  Aug.  15,  1900.  Two  em- 
placements for  15-poander  R.  F.  guns;  base  rings 
set;  guns  mounted;  turned  over  to  commanding 
officer  Dec  22, 1900.  Iron  gallery  to  connect  load- 
ing platforms  of  10-inch  battery;  erected,  painted. 


and  completed;  length,  56'.  Electric  tide  indi- 
cator; constr.  completed;  turned  over  to  com- 
manding officer  May  11, 1901.    01, 758. 

1902.  $1,200  allottad.  Repairs  to  5-iiich,  3- 
inch,  and  12-inch  emplacements  No.  2;  slope  wall 
of  5-inch  battery  relaid;  5-inch  guns  received  and 
mounted.    03»68Q. 


Part  74,  FNF.    Preservation  and  Repair  of  Fortifleations. 


1897.  12,000  allotted  for  eastern  entrance. 
Repairing  sea  wall  and  wharf.  97»512»  Southern 
entrance  to  H.— roof  of  torpedo  shed  repaired  and 
ironwork  painted.  Cost,  1210.97.  S790  allotted  for 
gun-lift  battery.    97, 623. 

1898.  Eastern  entranc»-42,56k58  allotted  for 
electric  supplies  and  correction  of  defective  drainage 
in  mortar  battery;  1350  allotted  for  repair  of  gallery 
and  for  platform  for  8-inch  converted  rifle.  98, 625. 
11,560  allotted.  1,493  c.  y.  riprap  placed  along  base 
of  sea  wUl;  wharf,  buildings,  and  sewers  repaired. 
98,  62tf.  Southern  entrance— sea  wall  in  front  of 
10-inch  battery  repaired,  «nd  platforms  3, 4,  5,  and 
6  of  water  battery  altered  for  S-inch  converted 
rifles;  carriages  and  guns  mounted,  and  slopes 
repaired  and  sodded.  98.  62S.  Staten  Isld.— 
S4,945  allotted.  Repairs  to  old  iiorts,  sea  walls, 
manholes  in  sewer;  iron  fence  buUt;  five  15-inch 
gun  platforms  altered  to  adapt  them  to  carriages 
for  8-inch  converted  rifles.  98,  630.  Sandy 
Hook— ironwork  and  doors  of  mortar  battery 
painted,  and  slopes  repaired;  electric  wiring  re- 
moved from  wooden  conduits  and  placed  in  iron 
pipes;  minor  work  and  repairs  at  gun-lift  battery. 
98.632. 

1899.  North  side  of  eastern  entrance— search- 
light installed.  South  side  of  eastern  entrance- 
wharf  repaired;  waterproofing  and  drainage  of 
disapx>earbig-gun  battery.  00,  766.  Southern  en- 
trance—repair of  electric  plant;  drainage  suriiaoes 
of  platforms  of  10-inch  guns  and  superfor  slope 
repaired.  99, 77.  Staten  Isld.— old  forts  and  new 
works  repaired.  09,  776.  Sandy  Hook— batteries 
and  buUdings  repaired.    99, 780. 

1900.  Eastern  entrance— 1284.80  allotted;  storm 
doors  built;  minor  work.  tM>,  878.  North  side  of 
eastern  entrance— 1200  allotted  for  repair  of  search- 
light and  constr.  shelter.  S700  allotted  for  water- 
proofing magasines  and  for  minor  repairs.  00,829. 
Long    Isld.— 11,700    allotted.    Minor    repain    of 


slopes,  cranes,  hoists,  pavements,  drainage,  etc 
Oa  834.  Stoten  Isld.-42,814  allotted.  Repair  of 
lifts,  concrete  platforms,  drainage,  mining  material, 
etc.  00,  838.  Sandy  Hook-^,546.70  aUotted. 
Rosendale  cement  pavement  over  magazine  re- 
placed with  Portland.  Sand  slopes  of  mortar 
battery  regraded  to  a  slope  of  1  upon  Q;  minor  r^- 
pair  of  other  batteries.    00,840. 

1901.  Eastern  entrance— 1400  allotted.  Re- 
taining wall,  new  manhole  built,  and  drains  cleaned; 
minor  repairs.  01,  757. '  North  side  of  eastern 
entrance— 81,700  allotted  for  rewiring  and  watei^ 
proofing  10-inch  and  12-inch  batteries.  Ol,  758. 
South  side  of  eastern  entrance— painting  done;  re- 
pairs made;  1600  allotted.  01,  760.  Long  Isld.— 
12,500  allotted.  Various  repairs  made.  Ol,  763. 
Staten  Isld.-|3,900  allotted.  Material  cared  lor 
and  cleaned;  mining  casemates,  building,  etc., 
transferred  to  Artillery  Mar.  6,  1901.  Ol,  7(H. 
Sandy  Hook-111,630  idlotted.  At  gun-lift  bat- 
tery, flagstone  replaced  with  waterproof  course; 
new  electric-light  equipment  installed  at  mortar 
battery;  repairs  to  drains.    01,  768. 

1903.  Eastern  entrance-ground  cleaned  up, 
etc  02,  679.  North  side  eastern  entrance— repairs 
to  ammunition  hoist;  new  drainage  outlet  made; 
new  drains  laid,  ete.  02,  681.  South  side  eastern 
entrance— 11,558  allotted.  Slopes  cleaned;  repairs 
to  roadway,  engineer  wharf;  doors  painted,  and 
misc.  work.  02,  682.  Long  Isld.— doors  hung: 
recks  placed;  slopes  repaired.  02,  686.  Staten 
Isld.— $1,044  allotted.  Removing  arch;  repairs  to 
steps,  windows;  constr.  new  br.;  painting  roofs, 
etc.;  paving.  02,  680.  Sandy  Hook— areas  rear 
of  batteries  covered  with  cinders;  instrument  room 
and  ventilating  doois  buUt;  waterproofing  done;' 
railroad  tracks  moved;  and  pneumatic  gun  battery 
dismantled.  O2,60L  FortColumbus>^OOOaUot- 
ted  for  necessary  repairs.    02,683. 


Part  75,  FNF.      Kange  and  Position  Finders. 


Eastern  entrance.  90,  477;  97,  613.  Artillery 
fire  control.  97,  613;  98,  629;  99,  776.  Four 
range-finder  houses  built  and  turned  over  to  the 
Board  on  Regulatfon  of  Seacoast  Artillery  Fire. 

98,  630,  631;  99,  776.    Southern  entrance  to  H. 

99,  771,  779.  Sandy  Hook.  99,  780;  00,  840. 
North  side  of  eastern  entrance;  2  stetfons  built. 
00,  829.  Long  Isld.— two  statfons  built  and 
turned   over   to   commanding   oiBoer.    0(^   833. 


Long  Isld.— one  fire  commander  and  two  battery 
commander  stations  au.;  materials  purchased; 
work  begun.  01,  763.  Completed  and  turned 
over  temporaryconcreteplatformsconstr.  02, 686. 
Sandy  Hook— two  range-finder  towers  buflt  by  con- 
tract. 01,768.  Southern  side  of  eastern  entrance— 
114,000  allotted.  Constr.  4  range-finder  shelters; 
work  begun;  change  of  location  considered;  work 
suspended. '  02, 682. 
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FOBTIFIGATiONS. 


1901 


Part  7S,  FNF. 


Searchlights. 


1901.  108,700  allottad  (126,900  transferred  to  Long   Idd.   deieiiM9-|lI,M0  itflottRd.    01.   7M. 

•ktric  pint)  for  pinrhaBiDg  searchligbts  at  south-  Staten  Isld.— 121,000  allotted.    Oi,  7t)7. ' 

m  entrance.  01,  769;  02,  693.    SearehllghtB  re-  Act  Mar.  1, 1901,  app.  tibOfiOO  (dr~Vrtrcl>lt^ts. 

MnnbMfordilpfflenttonrTioeacliools.    O1,770l  N.T.H.08»14. 


Part  77,  FNF.    Sea  WaUs  and  Emhankments. 


BedkM  ML  (eastecn  eDtraaoe)-«it  cost  of 
»)L  L  of  oev  lea  wall.  t25/X)0.    94,- 14;  96»  478. 

1901.  Sea  vail  at  Bedloes  Iald.-t20  000  allotted. 
PuMiDg  mttODTj  wan  to  Iw  714'  1.,  R.4'  above  m.  1. 
v.propoMd;  no  work  done.    01, 782L 

1902.  WaD   completed;  723'    L,    &4'    above 

Dtrids  Ud.  (esstern  entrance)— dlgbt  repairs 
H  li  Beptin  made  to  riprap  and  coping,  and 
y  r,  7.  riprap  placed  back  of  waO.  90,  477. 
(Cno  allotted  lor  sea  wall  and  earth  embank- 
Cfst  Plans.  Work  begun  in  May;  4,046  tons 
&'  r:pnp  placed  and  625  c.  j.  of  embankment  placed, 
^4a&  5,023  1 0  riprap  and  aD  capping  placed, 
flxiptetjng  the  waB;  27^  c.  y.  of  material  placed 
a  enbfflkment,  nearly  completing  contract.  90« 
■'i^  3i55  c.  J.  of  earth  placed  in  embankment 
liapietJDc  nme.  Snrv^  made  1891.  91,  521. 
Bepoft  of  a  sorrej  made  of  DavUs  bid.,  by  Col. 
Hnstoa;  with  'design  for  oonstr.  of  a  sea  walL 

1901.  Eastern  entnmce-«10.000  allotted  t» 
/istr.  sea  wall;  materiala  purchased;  plant  pn- 
pand.  01,787. 

1902.  Work  eontinned;  375 1.1.  biiilt  08,079. 


WOlets  Point,  Ft  Totten  (eastern  entrance)— 
BJOOapp.  1888,  for  repairs  to  wharf  and  sea  wall 
It  WiUflts  Point    11,16. 


Fert  Schojkr  (eastern  entrance)— Repairs.  80, 
n.  IU2S  aOotted  for  repairs;  completed.  90, 477; 
»7, 911:  9S,  025.  12.400  aUotted  for  protection  of 
^  north  of  barracks.  99,764.  810,000  allotted 
fcr  9^  waD  on  the  north  shore  of  reservation.   00, 


1901.  North  side  eastern  entrBnoe-81fi,000  for 
eonstr.  BOO  1.  f.  sea  waU;  in  addition  to  1^43'  of  waU 
«iiifinhshoreo(xeservation.60l.f.buflt  01,759. 
Htun  allotted.    Work  in  progress.    02,681. 


Vernon  UkL  (southern  entrance)— 107  c.  y. 
of  cot  stooe,  172  c  y.  of  concrete  foundations,  and 


162  e.  y.  of  coDcrete  backing  laid  fa  sea  wall;  47*  of 
eopfaig  placed.  00,  9.  854,000  app.  ProJ.  of  1886 
provkled  for  faiclosfaig  the  entire  laid.  with. a  sea 
wan  1,760'  I.,  8'  h.  Work  begun  fai  May,  1883,  to 
complete  sea  wall;  300  1.  f.  built;  work  done  by 
contract.  88,  19.  385.  8600  aUotted.  2(m'  of  waD 
built  84»  26:  80,  18.  850,000  allotted,  188& 
Plans.  Foundation  completed  for  261'  from  the 
Castle  Williams  wfil;  180*  of  cut  stone  wall  built 
89, 460.  319  c.  y.  of  concrete  foundation,  and  1,421 
c.  y.  of  masonry  wall  ktfcl:  21,447  c.  y.  of  earth 
placed  in  embankment  90,  384.  850,000  app. 
History  of  work.  144  c.  y.  concrete  foundation 
placed  and  153  1.  f.  masonry  wall  buflt  91,  626. 
80,507.86  transferred  from  Davids  Isld.  Total  of 
work  done  to  date— 650  c.  y.  of  concrete  Ibundi^ 
tion  and  1,499 1.  f.  of  masonry  wall  laid;  1,866  c.  y* 
of  embankment  placed  behind  n.  wall,  and  39,544 
e.  y.  behind  w.  wall;  description  of  sea  walls  around 
entire  isld.  99,  461.  84,000  transferred  ftom 
Davids  Isld.  896  1.  f.  wall  buflt,  685  c.  y.  riprap 
placed,  and  minor  work.  93,  631.  Riprapping 
completed,  pointing  of  masonry  fhiished,  embank- 
ment back  of  w.  sea  waU  protected  with  broken 
stone  for  a  wUth  of  12';  proJ.  completed.    94,  14. 


1901.   Sea  wall,  Governors  l8ld.->8260  allotted. 
Washout  repaired.    01, 761. 

1909.   81,000  allotted  for  misc.  repairs    02,684. 


Bandy  Hook  (southern  entrance)— 87,500  allotted. 
Sea  waU  to  protect  pneumatic  guns  completed  in 
1804.  4,546  t  Of  Stone  placed;  cost,  85,298.03.  90» 
483.  875,000  app.  Violent  storm,  1897,  broke 
through  sand  spit  of  Hook  and  closed  up  chan.  of 
Shrewsbury  R.,  threatening  the  only  land  com- 
municatkm  with  the  forilflcations  at  Sandy  Hook. 
Riprap  waU  to  close  the  breach  buHt  under  con- 
tract; 57,165 1  of  riprap  placed.    98, 633. 


1901 .  Sandy  Hook— 82,000  allotted  for  work  on 
sea  wall;  operations  in  progress.    01,  768. 

1902.  Sea  wall  completed;  Jetty  built  near 
dynamite-gun  battery.  02,692.  175,000  app.  1002, 
for  riprap  stone  wall  eastern  beach.  1 1,  7.  $40,000 
app.  1905,  for  sea  wall,  north  beach.    lli  17. 


♦  • 


1902     IKDEX  TO  BEPOBTS,  Oja^-  OF  EKGIKEER8,  U.  S.  ABMY,  1866-1912J 


r*V" 


Part78,  FNF^\ 


•  *\    •  « 


Sites. 


Coney  Idd^-rAfter  ex.*  ^kw  site  selected.    92, 9. 
Plumb  Jdd^-^  ims  acquired  by  condemnattan 
prooeedfii^^'M,547.76  paid.    9S,  9.    Fort  HamO- 
^    {00—^.54  acres  acquired  by  oondenmatim  pro* 
\  deedings;  $302,768.13  entire  cost.    02,  9.    Act  of 
•  '-^te  legislature;  land  acquired  adjacent  to  reserva- 
tion ceded  to  U.  8.    93, 10.    Bayslde  (near  Keans- 
burg),  N.  J.— 25.3  acres  purchased  for  S200  an  acre. 
92,  9.    Staten  Isld.— Tract  No.  1  of  the  King 
property   purchased  for  $60,000.    98,  630.    Site 
purchased  for  $51,000  in  1898.    99,  776.    $95,000 
allotted  for  purchase  of  3  tracts  of  land;  proceedings 


instituted.  00,  838.  Fort  Wadswortili,  west  of^ 
14  acres  purehased  for  $110,000.  Condemnatiox] 
proceedings  instituted  for  aoquisitioa  of  115  acres^ 
92,  9.  82  acres  acquired  by  condenuiation  pro^ 
oeedings;  price,  $fi09,«>7.30.  93,  10.  6|  acres  pur^ 
chased  for  $58,680.  9ft,  504.  Sandy  Hook,  N.  J.^ 
28  acres  acquired  at  cost  of  $25,000.  93,11.  Statefl 
Isld.  defenses.  Condemnatfon  proooedings  institu^ 
ed  for  acquisitfon  of  2  properties.    01,  766. 

1902.    Staten  I8UL-<18,100  allotted  for  purcha»| 
ingland.    02,689. 


Part  79,  FNF. 


Submarine  Mines. 


1891.  $9,000  allotted.  Five  mining  cssemates 
completed.    91, 7. 

1892.  Two  special  storage -sheds  completed. 
92,9. 

1893.  Descriptfon  of  torpedo  shed.  93,  617; 
94,456. 

1894.  Torpedo  shed  completed;  cost,  $3,323.51. 
94, 447. 

1898.  Southern  entrance  to  H.;  $30,000  al- 
lotted. Staten  Isld.— mfaiing  casemate,  torpedo 
storehouse,  and  tank  buHt  in  1897;  oH  engine  in- 
stalled in  casemate;  water  supply  introduced  and 
a  passage  opened  from  the  casemates  to  the  chan.; 
movable  hoist  and  traveling  crane  set  up;  minor 
work.  $23,250  allotted  for  planting  mines.  98, 
628.  Sandy  Hook—2  storage  tanks  constr.  by  re- 
modeling 2  cisterns  in  the  old  stone  ^iort;  mines 
planted,  2  searchlights  installed,  one  5-inch  siege 
rifle,  one  7*inch  siege  howitxer,  and  one  4.7-inch 
B.  F.  gun  mounted  on  temporary  emplacements. 
98,  632.  Eastern  entrance  to  H.— descriptfon  of 
mines  placed.    98, 635. 

1899.  South  side  of  eastern  entrance— mining 
casemate  buflt.  99,  766.  Eastern  entrance— all 
torpedo  defense  removed  from  mine  fields;  mines 
exploded;  second  mining  casemate  built  and 
turned  over  to  the  commanding  officer.    99,  767. 


Southern  entrances-supplies  for  electric  lighting 
and  searchlights  purchased.  99,  771.  Staten 
Idd.— mines  and  cables  taken  up,  cleaned,  and 
stored;  2  additional  cable  tanks  buHt.    99,  773. 

1900.    Delenses  of  the   Narrows— mines   and 
cables  taken  up,  cleaned,  and  stored;  2  mines  lost; 
repair  of  electrfo  plant.    Sandy  Hook— 2  cabk*  tanks 
built;  cranes    installed    and    cable    stored;  new 
water  tank  built;  casemates  wood-lined  and  water- 
proofed; mines   taken  up,   cleaned,   and    stored. 
North  side  of  eastern  entrance— searchlights  to  be 
reassembled  and  sent  to  one  of  the  service  schools. 
99,   829.    Staten    Isld.— electric   conduit    system 
laid   to  connect   battery  commanders'   and   fire 
commanders'     stations;     reassembling     portable 
searchlight     outfits.    00,     836.    Sandy     Hook— 
$3,000  allotted  for  reassembling  portable  search- 
lights; stored   cable   overhauled    and   examined; 
repairs  to  instruments  made.    OO,'  840.    Eastern 
entrance— mining  jnaterial  moved  to  Willets  Point, 
N.  Y.;  plans  placed  in  charge  of  c.  o.  post.   01, 
761.    Sandy  Hook— mining  material  cared  fofr.    01, 
768.    $152aUdtted.02,693.   Southern  side,  eastern 
entrance— $6,500  allotted.   Extension  of  shed  to  lab- 
oratory; engine  repaired;  magazines  connected;  ad- 
dition to  minjng  casemate.    02,682. 


Part  80,  FNF.    Supplies  for  Seacoast  Defenses. 


1901.    $1,000   aOotted. 
articles  issued.   01, 770. 


Purchases   made   and 


1902.    Staten  Isld.— $3,200  allotted.    Od,  G90. 
$1,000  allotted.    02,604. 


Part  81,  FNF.    U.  S.  Mastic  Works  on  Goremors  Island, 

New  York  Harbor. 


ENGINEERS. 

Chief  of  Engineers.    R.,  80, 62;  81. 63;  82, 62. 
In  cbarge.   Col.  J.  Newton.    1880-82. 

OPERATIONS. 

1880.  236,170  pounds  mastic  and  65,760  pounds 
bitumen  procured  some  years  since  fat  covoing  the 
arches  of  casemates  of  fortifications.    This  material 


was  transferred  January  24  to  the  post  quartermas- 
ter  on  Governors  Tsld.  for  storage,  subject  to  requisi- 
tion.   80, 62. 

1881.  1,980  pounds  of  mastic  and  4,275  pounds 
of  bitumen  sold  to  officers  for  public  works.    81, 63. 

1882.  0,447  pounds  of  mastic  and  1,669  pounds 
of  bitumen  sold  to  offloen  for  public  works.   82,62. 
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FORTIFICATIONS, 


1903 


^WABE  RIVEB 


»nmn2v 


(Xofs.— Reports  on  these  works  from  1MB  to  1912  are  of  &  general  character  only.    See  the  first  15  pages 
docfa  sonual  report  tnm  1908  to  1912.) 


Part 


1 

2 
3 
4 

i 

6 

7 

8 

9 

U 

11 

12 

13 

14 

IS 

17 
« 
19 
20 

21 
22 

i 

24 
25 
26 
27 
» 

29 
30 
21 
32 

u 

35 
36 
S7 


Title. 


Contracts 

Engineering  features 

Engineers-Clilef  of  Engineers . 
BB 


IncfaaiiKe 

Assirtants 

Ferts,  etc.— Operations,  allotments,  etc 

PhfladelpbJia,Pa 

Pttrtl£lfflln,Pa 

ICortar  battery .r... 

Red  Bank,  N.J 

Fort  Delaware,  Del : 

Fort  Mott,  N.  J.  (Finns  Point) 

Finns  Point,  mortar  battery,  N.J 

Fort  Du  Pont ,  Del . ,  earthen  barbette  ba  ttery 

ICortar  battery ,  near  Delaware  City ,  Del 

Battery,  Delaware  shore 

Ddaware  Breakwater,  fort  near 

Thre^fonlift  battery  (three  12-inch  gums,  disappearing  carriages) 

Battery,  three  10-incn  and  three  12-lnch  disappearing  guns 

Battery,  two  6-inch  R .  F.  guns,  balaooed-plUar  mounts 

Mortar  battery 

Two  eraplaeements,  8-inch  disappearing  guns 

Two  emplaoements,  12-inch  B.  1».  rifles,  barbette  carriages —  

Emplacements,  two  4.72-hich  R.  F.  guns 

Emplacements,  i5i;>ounder  R.  F.  guqs  (12-lnch   disappearing-gun  battery) 

Emplacements,  two  5-inch  R.  F.  guns,  wire  wound  (KMnch  and  12-inch  battery). 

Emplacements,  two  5-inch  R.  F.  guns,  wire  wound  (between  river  and  mortar 
battery) 

&nplacements  for  two  15-pounder  R.F.guns 

1iaga7,ine  for  3-tnch  R.  F.  gun 1 

Converting  old  magasines  into  casemates 

PrHerration  and  repairs 

Range  and  position  finders 

Sea  walls  and  embanJnnents ^ 

Sitis 7. 

Sabmarine  mines 

Supplies 


Period. 


1805-1902 
1896-1905 
1866-1902 
1882-1894 
1865-1902 
1892-1900 


186^1899 
1871-1886 
1873-1897 
1666-1899 
1866-1886 
1872-1882 
1866-1886 
1872-1885 

1879 
1866-1869 
1895-1901 
1896-1901 
1897-1901 
1897-1901 
1898-1900 
1898-1900 
1898-1K99 
1899-1901 
1900-1901 

I900-I901 
1901-1902 

1901 
1901-1902 
1898-1902 
1900-1902 
1866-1 K99 
1871-1896 
1875-1902 
1901-1902 


Pwtl,FNH. 


Contracts. 


1895.  Enginea,  boilers,  geaeratots,  switob- 
tard  lod  testfaig  apparatus  of  electric  plant, 
C^S:  ilectrie  locomotive,  $1,200;  2  electric  derrfek 
Botm,  ujaofK  2  pile  drivers,  8813;  2  ooocrete 
iQiws,  hSti  1  naphtha  launch,  11,950.    95, 506. 

1896.  U,000  barrels  Rosendale  cement,  850; 
W  c  y.  small  broken  St.,  11.02;  3,000  t  large 
tnkaa  It.,  sse;  4,000  c.y.  sand,  46i.    06,487. 

1^7.  25,000  c  y.  small  broken  st,  Sl.3%  9,000 
^  ^^  broken  et.,  90«  18,000  c.  y.  sand,  a9H; 
<itttnc  plsDt,  15,089;  6  ammunition  hoists,  14,335. 

\m,  mflOO  c  y.  embankment  sand,  23H; 
'Wt  waterproofing,  $1.26  per  sq.  y.,  in  place; 
M  c-  y.  Boall  broken  St.,  11.23;  25,000  barrels 
^^*^t  cement,  71i;  7,500  c.  y.  buildhig  sand, 
^  ^fn  t  large  broken  St.,  85<;  1,300  barrels 
^ortiuxl  cefflant,  $2.15;  6/XX)  barrels  Rosendale 
'"^^  90^  1,250  barrels  FoAland  cement,  $2.20. 
•^««.«0,«88. 


1809.  80^000  barrels  Rosendale  cement,  68t; 
24,000  e.  y.  small  broken  st.,  98^;  5,000  t  large 
broken  st.,  73i;  9,000  c.  y.  washed  sand,  28t;  18,000 
c.  y.  unwashed  sand,  24^;  163,650  pounds  steel 
beams,  1.4375i;  4,000  barrels  Portl^d.  cement, 
82.10;  137  barrels  Portland  cement,  $2.50.  99,  788, 
789,800. 

1900.  9,000  c.  y.  unwashed  sand,  23|;  1,700 
c.  y.  small  broken  st,  $1.37;  1,000  barrels  Portland 
cement,  $2.21;  217  sq.  y.  asphalt  pavement,  1  inch 
thick,  $1.44;  1,006  sq.  y.  asphalt  pavement,  1} 
inches  thick,  $1.63;  3  chain  anununition  hoists  for 
12-inch  guns,  $1,080;  2  double  chain  ammunition 
hoists  for  15-pounder  guns,  $984;  1,600  c.  y.  small 
broken  st.,  $1.56.    00,  847,  852,  857,  864. 

1902.  Materials  for  constr.  of  a  steel  tower, 
$6,25a    03, 698. 
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Part  2,  FNH. 


Eng^eerlng  Features. 


Air  spaces  la  oonorete  side  waUa.    97»  631;  90» 

788;  Oa  849. 

Ammrmition  hoists,  eleetric  97,  681;  90»  781 
(drawing),  705  (drawing);  00,  853,  887;  Oa»  8006 

(pL). 

Aspbtf  t  paTemeot    00b  Mi,  SSX 

Gables;  elamps.    Oa»  3008  (pi.). 

CdiiDg,  oonstr.  oL    90, 786, 798;  00, 848, 880. 

(Concrete,  cost  of.  97, 634;  oa.  640, 642,  6«7, 651( 
09, 793,  796,  790;  00,  864. 

Concrete  of  saperior  slope.  97,  630;  98,  6S1; 
99,  796;  00,  848, 864. 

Concrete-niizing  plant  97,  629;  99,  792  (draw- 
fag). 

Materials,  cost  of,  and  of  handling.  97, 683;  98, 
640,  646,  652;  99, 793,  799;  Oa  853. 

Cnnes,  ammunition.    00, 850  (drawing). 

Dampness  .n  magasines  corrected.    00,  843,  889. 

Doors,  steel  and  brass.    99«  791  (drawing). 

Earth  and  sand  ilUing,  cost  of.  97, 634;  98, 640, 
642,  647;  99,  792,  796, 799;  00, 854. 

Electric  plant,  light  and  power.  99^  795  (draw- 
ing); 00, 850. 

Electric  plant  used  fa  oonstr.  worl^  nnloadtng 
and  transporting  materials.    96»  48Sl 


Employees,  distrfbntion  fa  gangs  tax  war^    97 
682L 

Axeairatfcm,  cost  oL    97,  884;  98,  MOl,  687;  99, 
796,709;  00,865. 

Expanded  metd.    99^  787;  00, 843, 658. 

Latrines.    99, 708. 

Magadnes:  Peaoe  storage  of  imofrnlsBn  i»owder. 
05,3007. 

ICbanting  mortan,  cost  ol    98, 645. 

Moimting  13-in£h  barbette  gims  and  eatrtages. 
00,86L 

.    Moonting  12-indti  disappearing  gaaa  and  car- 
riages.   98,638. 

Piles  fa  place,  cost  d    00,854. 

Plant,  constr.    09, 793  (drawing). 

Switchboard.    00, 850  (drawing). 

Temperatures,  oatside  and  inside  ewnJaeannnti 
00,8007. 

^Ti]e  for  ceOfag  and  walls.    99, 786;  00, 849. 

Ventilating,  system  ot    99, 787;  00^  860L 

Waterproofing,  methods  ot    98,  645^  652;  99^ 
783,796;  Oa840;  OA,3007. 

Wiring,  electric.    98, 644;  00, 85a 

Work,  amomit  of  accomplished  per  gang  (im- 
loadfag,  excavating,  mixing  ooncreta*  ato.).  97,883 


Part  3,  FNH. 


Engineers. 


Chief  of  Engineers.  IL,  68,  12;  67,  12;  68, 
14;  69,  14;  70,  20;  71,  16;  72,  13;  73,  13f  74, 15; 
76, 16;  76, 16;  77, 13;  78, 15;  79, 19;  80, 33;  81, 


38;  83,  30;  83,  36;  84,  81;  8ff,  26;  86,  25;  93,  8& 
94,9;  9A,8;  96,15;  97,14;  98,20;  99,22;  00,6^ 
20, 35;  01,  21;  02, 2L 


Part  4,  FNH. 


Boards  of  Engineers. 


1882.  Constituted  .to  consider  and  report  upon 
the  condition  of  fortifications  and  what  nomber, 
if  any,  could  be  dispensed  with.    IL,  82, 420. 

1887.  The  BE.  est.  that  one  16-mortar  battery 
and  two  12-indti  disappearing  guns  could  be  built 


on  Pea  Patch  (isld.)  for  8210,000;  also  est  te  2 
mining  casemates.    87, 11. 

1894.  Report  of  board  constituted  to  consider 
and  report  upon  price  to  be  fixed  for  landfa  Yicinlty 
olFortMifflfaaa.tobe8old.    94,4SL 


Part  5,  FNH. 

0>L  H.  Bacbe,  1865. 
Lt.  Col.  C.  S.  Stewart,  1865-70. 
Lt.  Col.  J.  D.  Kurts,  1870-77. 
Oapt.  Wm.  Ludlow,  1877. 
Col.  J.  N.  Maoomb,  1877-82. 
MaJ.  Wm.  Ludlow,  1882. 
Lt  Col.  G.  Weitsal,  1882-84. 


Engineers  In  Charge. 


Lt  T.  L.  Casey,  1881 
Ma}.  W.  H.  Heur,  1884-88l 
Lt  Col.  H.  M.  Robert,  1885^80. 
Lt  CoL  C.  W.  Raymond,  1800-1902. 
Lt  S.  Cosby,  1900. 
CoL  J.  A.  Smith,  1902. 
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FORTIFICATIONS. 


1905 


Part6,FNH. 

LtA.M.]yAi]nit.l8a9L 

Ciit6.Coib]r,UM-lff& 

US.ChaM(y,U97-0& 


Assistants. 


Lt.  F.  W.  Altotaetter,  ISOS, 
Lt  J.  B.  Cavaiiai]«li,  1900. 


Pirt7,FNH— 


FORTS  AND  BATTERIES. 


Ptft8,FNH. 


PhUadelphia,  Pa. 


Goeol  deecriptioii  of  fbo  dfitaMBB  md  the 
Btyiorfhem.   7a,lS. 


Pirt  9,  FNH.    Fort  Mifflin,  Pa.  (Old  Stone  Fort). 


1M6.  Fbtfarms  altered,  magnalne  built,  and 
B&diyiepaiROUde.   88.13. 

1867.  Uaguinecompleted,  new  travene  stones 
pctinplatfonns*  and  ditch  deaned.    67,11. 

IMS.  Cbangei  made  in  and  aboot  magasine; 
•iitebes  efeaned;  wharf,  sluice,  etc..  repaired;  oper- 
at»c3  contefflplated  tot  future.    68, 14. 

iSfiB.  Necessary  small  repairs  made;  alterap 
li&Qs  proposed,  at  an  est.  cost  of  $107,000,  to  furnish 
idditjonil  emplacement  and  to  construct  a  new 
e>nhm  battery  lor  beavy  guns.    68, 14. 

1870.  App.  made  to  carry  out  proposed  plans 
sad  vork  to  be  carried  on  rapid^;  no  expend. 
<iBnor  year,  except  Ibr  care  of  property.    70,  ao. 

1871.  Two  small  service  magasines  completed; 
TirioDs  repairs  made  to  dikes,  roads,  hrs.,  ditches, 
l>b£li  platforms,  buildings,  etc.;  new  sluice  con- 
RnKM;  future  work  specified     71, 16. 

1872.  1,700' of  dike  reconstructed;  mtaor  work 
and  repairs  executed.    72,13. 

1873.  8t  revet  placed  along  dike  of  back  chan. ; 
constr.  material  received;  minor  repairs  and  woc)c 
eacated;  app.  of  155,000  asked  for;  work  proposed 
ior  eosaiog  2  fiscal  years.  Fort  will  be  prepared 
during  tlie  year  to  mount  17  large  guns     73,13. 

1874.  8.  battery  of  demQune  completed;^dlk8 
^s.  botmdary  floishfid;  exterior  battery  {wrtly 
aibttnlKd  and  graded;  various  repairs  executed. 
?4,15. 

1875.  Exterior  battery  tat  9  guns  embanked 
^  slope  graded;  6  sL  platforms  made  ready. 

187(L  Nine  wooden  plattorms  laid;  masonry  of 
put  of  breait-height  waOs  and  of  2  magasines  oom- 
PleW;  TOO  c.  y.  of  land  embanked  in  battery; 
<J2».  stapes,  and  moat  repaired.    76,16. 

1877.  A  lew  minor  repairs  executed;  no  vpp. 
^'^  77,13;  78,15. 

1879.  Bieacbes  in  dike  and  other  damages 
'''■^by  severe  storm  repaired;  plans  for  adapting 


works  16r  modem  heavy  ordnance  were  prepared 
by  BE.,  but  only  partly  completed.    70, 10. 

Report  made  Nov.  13, 1878.  by  Col.  J.  N.  Ifacomb, 
on  the  storm  of  Oct.  23, 1878,  whfoh  was  in  severity, 
almost  without  parallel.  The  tide  attained  the 
unprecedented  height  of  11  f.  3  in.  above  1.  w., 
accompanied  with  wind  blowing  from  ene..  veering 
to  ese.  and  to  s.,  with  a  velocity  of  49  to  72  m.  per 
hour.  Dikes  breached  and  badly  washed,  4  brs. 
lifted  from  positfon  and  floatcKl  away,  numy  build- 
inp  were  destroyed,  floor  of  main  magaalue,  tor- 
pedo casemate,  and  other  magasines  submerged. 
The  greatest  d.  of  water  on  the  parade  ground  of 
the  fort  was  4  f.  9  in.;  $6,600  was  est.  as  tto  total 
cost  for  protectfon  from'overflow  of  the  sites  of  forti- 
flcatfons.    79, 237. 

1880-81.  Short  history  of  fort  given;  present 
oonditfon  described;  no  work  done  except  for  pro- 
tectfon and  repair.    80, 33;  81, 33. 

1882.  Extensive  repairs  made  to  dikes;  sluices, 
parapet,  brs.,  and  buildings  repaired;  fog  bell 
erected  on  wharf.    82, 30. 

1883-86.  General  repairs  made.  83,  27;  84, 
31;  85,  25;  86, 26. 

1894.  Sale  of  land  in  vfoinity  au.  and  board 
tippotnted  to  report  upon  price  and  conditions  of 
sale.    94,9,461. 

1896.  Damage  done  to  wharf  and  banks  by 
storms  in  1803,  1894,  and  1896;  portfon  of  reserva- 
tion assigned  to  Navy  Department  for  mai^azlne 
purposes,  another  portfon  leased  to  Mrs.  M.  M. 
Black;  83,000  to  be  expended  from  R.  and  H.  app. 
in  rebuilding  and  enlarging  dike.    96,  487. 

1897*  Work  on  dike  placed  under  contract  and 
completed.    97, 639. 

1898.  280'  of  dike  repaired  and  alulce  renewed. 
98,667. 

1899.  Washout  in  1,080'  of  bank  filled  in;  370^ 
raised  and  revetted;  total  cost,  11,196.    99, 794. 


30462*»--H.  Doc.  740,  63-^-vol  2 8 


1906     INDEX  TO  BEPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1865-1912. 


Part  10,  FNH.    Fort  Mifflin,  Pa.  (Mortar  Battery). 


1871.  t21,000  apportioned  to  tlie  H.  of  PhJIft- 
delphia  for  emplacement  of  6  mortars.  71*  26. 
Proposed  to  bafld  battery  tor  0  mortars  a.  of  f9rt 
71,1(J. 

1872.  UaaoDTj  tar  2  serrloe  magniinns  carried 
fonraid.    72, 13. 

1878.   Magasinea    loaded    to    test  soil; 
plaoed  in  parapet    73,  IS. 


1874.  Minor  work  and  repairs  executed. 
74,16. 

187ff«79.  No  work  done  for  lack  of  funds.  75, 
16;  76, 16;  77, 13;  78, 16;  70,  19l 

1880-86.  Site  of  batter]r  and  woik  done  de- 
scribed; no  work  since  1874.  80,  34;  81,  34;  82, 
31;  88,  27;  84, 82;  85,  as;  86, 2& 


Part  11,  FNH.    Bed  Bank,  N.  J.  (Site  for  the  Defenses  at). 


1873.  Site  sorveyed  and  plot  prepared.  Act 
giving  consent  of  State  of  New  Jersey  to  porchase 
of  land  approved.  Position  of  great  importance. 
78, 13, 14. 

1874-78.  Repairs  made  to  dikes,  buildings, 
Blufees,  and  fenoes.  74, 16;  7A,  16;  76, 17;  77, 13; 
78,16. 

1879.  No  works  constmcted  on  site  for  lack  of 
fnnds;  dikes  injured  by  storms  and  pertly  re- 
paired.   70, 19. 

1880-81.  Site  described  and  history  meo- 
tioDed;  dike  repaired.    80, 36;  81, 84. 


1882-83.   Site  described.    82, 31;  83,  27. 

1884.  Site andoonditions described.    84,32. 

1885.  Dikes  repaired  and  shore  protected. 
85, 26;  86,  26. 

1896.  Iffeadow  banks  breached  by  storm  ia 
18B8,  no  injury  to  Oovemment  property;  reaerva* 
tfon  leased  to  Mr.  C.  Whitall;  32,500  from  R.  and 
H.  app.  to  be  spent  in  rebuilding  dike.    96, 488. 

1897.  Work  on  dike  placed  under  contract 
and  completed.    07, 638. 


Part  12,  FNH.    Fort  Delaware,  Del.  (Stone  Fort). 


1866.  Various  minor  works  of  oonstr.  carried 

on,  dock  wall  built  for  105',  glacis  completed. 
66,12. 

1867.  Dock  wall  extended  IBS';  repairs  made 
to  parade  wall,  glacis,  embankment  of  the  isld.. 
quarters,  etc.    67, 11. 

1868.  Dock  walls,  and  ditches  extended ,  sluice- 
ways flnished,  embankment  and  quarters  repaired. 
88, 14, 16. 

1869.  Minor  repairs  made  to  platforms,  wharves, 
etc.;  proposed  to  modify  bastfons  of  work  to  furnish 
emplacements  for  heavy  guns.    69, 14. 

1870.  Slight  repairs  made;  app.  made  by  Con- 
gress to  carry  out  approved  proj.;  work  required 
permanent  wharf:  dock  walls  to  be  completed,  and 
large  repairs  to  levees.    70, 20. 

1871.  Six  magazines  for  large  guns  constructed 
of  concrete;  traverses  begun;  levee  rebuilt  for 
2,460';  St.  revet,  relald  and  main  ditch  repaired. 
Future  works  specified.    71, 16. 

1872.  Nine  magazines  and  traverses  finished 
on  terreplein;  minor  work  and  repairs  executed; 
observatfons  on  ibroo  and  directfon  of  current  com- 
pleted.   72, 13. 

1873.  Two  barbette  platforms  for  16-inch  guns, 
with  breast-height  walls,  completed;  wharf  head 
temporarily  rebuilt;  |»oposed  work  mentfoned. 
78,14. 

1874.  Three  remaining  platforms  Ibr  16-inch 
guns  put  down;  extensive  work  done  on  maga- 
zines; iron  balconies,  etc.,  of  barbette:  iron  shield 
used  for  experimental  firfaig  removed;  ditches, 
dike,  and  wharves  repaired.    74, 16. 

1875.  Breach  made  by  experimental  firing  re- 
paired; iron  balconies  built  'n  rear  of  traverses; 
St.  supcrstr.  commenced  for  eastern  wharf.    75, 16. 

1876.  Small  amount  available  applied  to  re- 
pairs most  necessary  on  wharves,  flagging,  build- 
tngs,  etc.    76, 17. 


1877.  Damages  to  whari  and  dike  caused  by 
severe  storm  repaired;  temporary  repairs  mode  to 
upper  whari.    77, 13. 

1878.  Operations  confined  to  care  and  preser- 
vation of  property  and  slight  repairs.    78, 16. 

1879.  Isld.  submerged  and  great  damage  dose 
by  storm;  dikes  repaired;  ditches  cleaned;  brs., 
sluice  gate,  etc  ,  rebuilt    79, 19. 

Report  made  Nov.  6, 1878,  by  Col.  J.  N.  Maeomb, 
on  the  storm  of  Oct.  23  1878.  The  wind  blew  from 
the  s.  and  e.  with  a  velocity  at  times  of  70  m.  per 
hour,  and  the  water  rose  to  a  height  of  11  f.  7  in. 
above  1.  w..  causing  the  highest  tide  ever  known. 
Of  the  31  buildings  exterior  to  the  fort  12  were 
destroyed  and  the  remainder  much  damaged. 
All  brs.  except  1  were  destroyed.  311,850  was  est 
as  the  total  cost  for  protectfon  of  this  site  from 
overflow.  Record  of  oocasfonal  full  tides  since 
1871.     79,  238.  243. 

1880-82.  Site  of  work  and  condition  de- 
scribed, also  repairs  needed;  modificatfons  urged; 
minor  repairs  made.    80, 35;  81, 35;  82,  32 

1883.  Site  and  imjwrtance  described;  nothing 
done.    83, 28. 

1884.  General  repairs  made.    84, 33. 

1885.  Repairs  made  to  brs.,  slopes,  feooes, 
buildings,  and  masonry  of  platJbrms;  25  barbetts 
platforms  modified  to  adapt  them  to  modem  iron 
carriages.    85, 26. 

1886.  Two  platforms  modified  and  7  leveled; 
small  repairs  to  grounds  and  ditches.    86,26. 

1898.  Special  allotment  of  16,000  made  to  cleaa 
moat  and  ditches  of  isld  ,  work  dei^rred.    08,  643. 

1899.  Au.  obtained  to  do  work  by  hired  labor. 
14,110  c.  y.  removed  from  ditches  and  6,120  c  f, 
from  moat;  methods  described.    99, 802. 
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Part  13,  FNH.    Fort  Mott,  N.  J.  (Finns  Point)— Barbette 
Ea^hen  (10-gun)  Batterjr,  Opposite  Fort  Delaware. 


lse6-67.   aught  repaira  made.    06, 13;  67. 11. 
1&60.   Ploposed  to  oonstnict  earffafin  battery 
kr  gnus  of  largest  caUber.    69«14. 

1870.  App.  gxanted  kx  pntf.  tor  powerful 
wtbeo  battery.    70*  aoi 

1871.  Cooftr.  delayed  lor  want  of  act  of  oeaBioa 
ofjcriaUettaibyMewJaaey.    71«ie. 

1S72»  Jurlidictioo  to  site  pvfBCtBd;  pieparih 
tknsteaetiTe  operations  begim.    TtS,  13. 

1873.  Wliarf  nearly  completed,  temporary 
b(£ad]D|3  boot;  roads,  fences,  and  dikes  worked 
m:  embsDkmant  of  battery  commenced.    78, 14. 

1874.  Wbarf  completed:  embankment  of  par> 
qW  MntioQed;  magazine  begmi;  dike  extended;  2 
tempaarj  platforms  tor  IS-inch  gims  and  3  for 
l}-iDclign]ispIaoed.    74,  Id. 

1875.  Mip***^  and  shelter  room  completed; 
2  voodok  platiinns  laU,  and  oonstr.  of  2  st  plat- 


fonns  begmi;  embankment  oontinoed;  sea  wall  ex- 
tended.   75, 17. 

1876.  Two  St.  platforms  completed  and  2 
otbers  begmi;  1  magasine  built;  embankment  con- 
tinued: sea  wall  rebuilt;  fanoes  extended.    76, 1& 

1877.  Two  St.  platforms  finished;  small  amount 
of  work  done  on  sea  wall,  breast-height  wall,  and 
dopes.    77, 14. 

1878.  A  fBW  minor  repairs  made.    78, 17. 

1879.  Great  damage  done  by  October  storm; 
partial  repairs  made  to  dike  and  retaining  walls. 
79,20. 

1880-82.  Works  in  poor  condition:  small  neoea* 
sary  repairs  made.    80^  36;  81, 35;  83, 82. 

1883-84.  Part  of  sea  walls  repaired  and  raised; 
contlnuatfon  of  work  urged.    83*  28:  84, 33. 

1885-86.  8t.  placed  along  shore  where  eroded. 
85,27:86,27. 


Part  14,  FNH.    Mortar  Batterjr  at  Finns  Point,  N.  J. 


1872.  820,000  allotted  for  6  mortals.    72,24. 

1873.  Work  commenced  1872;  terreplein  partly 
»mt>«|^^  foundations  of  2  magasines  put  in,  and 
sU  vaUs  brought  up  T;  funds  derived  from  the 
{«Mnl  app.  tor  mortar  batteries.    78, 14. 

1874.  Sea  wall  completed;  terreplefai  em- 
IstnUd;  masonry  of  2  magasines  finfahed;  positkms 
cf  3  platforms  temporarily  occupied  by  10-inch 
RDS.    74,17. 

1875-78.  NoqperatloDsforwantofltands.  75. 
L-7«,18;  77,14;  78,17. 

1879.  Beport  made  Nov.  0, 1878,  by  OoL  J.  N. 
ICicombyOO  the  storm  of  Oct.  23,  1878.    The  wind 


blew  from  the  s.  and  e.  with  a  velocity  of  70  m. 
per  hour.  The  water  rose  to  the  unprecedented 
\height  of  11  f.  5  in.  above  1.  w.  Sea  walls,  wharf, 
and  buildings  partly  destroyed.  Est.  cost  of  re- 
pairs and  modilications,  119,560.  Record  of  oc- 
casional liill  tides  since  1871.    79,210,243. 

1879-81.  R^sum^  of  work  done;  magazines  in 
good  condition,  but  sea  wall  and  embankments 
badly  damaged.    79, 20;  80,  36;  81«  36. 

1882-86.  Work  rematais  in  tooomplete  oond^ 
tion.    82, 33;  83, 20;  84,34;  85,27;  86,27. 


Part  15,  FNH,    Fort  Du  Pont,  Del.  (New  Fort  Opposite  Fort 

Delaware)— Earthen  Barbette  Battery. 


1806-68.  Study  of  defonses  for  this  position  to 
beaitaednpon.  66,  IZ  Commenoementofoper- 
&daos  detered.    67, 11;  68, 15. 

1870.  Pro),  for  earthen  battery  to  mount  20 
rms  prepared  and  ai^roved.  App.  asked  for  ao- 
qcisitiao  of  site  and  oompletfcm  of  work.    70, 21. 

1871.  Measures  taken  to  acquire  site;  proposed 
varkqwdfled.    71«17. 

1872.  Site  acquired:  temporary  buildings, 
etc.,  erected  and  wharf  begun.    72, 14. ' 

1873.  Wharf  and  roadway  leading  to  it  built; 
dike  oesrly  completed;  embankment  of  battery 
oommwioed.    73, 14. 

1874.  Dike  completed:  right  wing  of  battery 
perUy  ooostr.;  wooden  platforms  ior  two  15-faich 
inns  laid;  embankment  in  front  of  battery  eoor 
tinoBd:  incing  completed;  3  temporary  platforms 
ior  10-inch  gnns  oonstr.    74, 17< 

1875.  Bieast-helght  wall  and  parapet  pertiy 
iiniibed;  3  "itg***^'**  completed;  4  wooden  plat- 
ionns  laid;  aDDhankment  raised  for  400^.    75,17. 


1876.  Two  magazines  completed;  breast- 
height  wall  oontinoed;  torpedo  casemate  and  cable 
gallery  oonstr.;  ramp  formed;  embankment  con- 
tinued.   76, 18. 

1877.  Operations  of  little  importance  beyond 
care  and  preservation  pf  property.    77, 14. 

1878.  Severe  storm  entirely  swept  away  top  of 
dike;  no  work  done  except  for  care  and  preserva- 
tkm.    78,17. 

1879.  R^aum^  of  work  aooomplished  to  date; 
ftnoes  and  br.  carried  away  by  storm  tide  rebuilt; 
slight  repairs  executed.    79, 21. 

1880.  App.  recom.  for  continuing  work;  well 
dug;  property  cared  for.    80, 37 

1881.  Wharf  repaired.    81,36. 

1882.  Buildings  repaired.    82,33. 
1883^4^    No  work  done.    83,  29;  84,  34. 
1885-86.    Slight  repairs  made.    85,  2S;  86, 27. 


1908     INDEX  TO  BEPOBTS,  CHIEF  OP  ENGINEEBS,  V.  S.  ABMY,  1866-1915, 


Part  16,  FNH.    Mortar  Batterjr  Near  Delaware  City,  Del. 


1872.  Sao,000  aUottad  to  fort  oppoBita  Fort 
Delaware  for  0  mortan.    73i  21 

1873.  Work  commenced  in  December,  1872. 
Embankment  begun,  fomidatfone  of  magasines  pat 
in,  and  side  walls  commenced.    78»  IS. 

1874.  Terreplein  ibrmed;  2  magasines  neerly 
completed;  parapet  nearly  embanked;  three  10* 
Jbob  gmia  moonted  temporarily.    74, 17. 

187^76.  No  work  for  lack  of  lands.  76,  IS; 
76»1& 


1877.  Two  nnflnished  nuigarines  completed. 
77,14. 

1878.  No  work  dona  for  lack  of  Itands.    78,17. 
1879-84.    RteumA  of  work  aooomidJ^ied  to 

date;  no  work  done  for  lack  of  itmds.    79,  21;  80, 
S7;  81«a6;  83,33;  88,30;  84^34. 

1885-88.  Work  Innomtfete  and  damaged.    80, 
38;  86, 28. 


Part  17,  FNH.    Batterjr  on  Delaware  Shore. 


1879.  Report  made  Nov.  %  1878,  by  Cd.  J.  N. 
ICaoombfOn  the  storm  of  Oct  23, 1878.  The  wind 
blew  from  the  &  and  e.  with  a  velocity  of  70  m. 
per  hour.  The  water  rose  to  the  unprecedented 
height  of  11  t  6  in.    The  fencing  and  brs.  were 


carried  away  and  the  whaif  and  roadwmy  f^farsd. 
A  vessel  of  80  t.  was  beached  upon  the  oater  slope 
of  the  battery.  35,030  was  the  est.  cost  of  repairs 
and  modification.  Record  of  occasfooal  ftill  tldss 
since  1871.    79,238,242. 


Part  18,  FNH.    Delaware  Breakwater  (Sew  Fort  Near), 


1886.  Fort  to  be  made  subject  of  study  by 
board.    66,12. 

1867-68.  Work  soon  to  be  begun.  67,  11; 
68,15. 

1869.    ProJ.  to  be  prepared.    69,14. 


1873.  Extract  fh>m  laws  of  Delaware,  voL  14, 
p.  247— The  State  of  Delaware  au.  Commission  to 
be  app.  to  meet  U.  8.  Comrs.  to  arrange  for  a  cession 
to  U .  S.  of  lands  on  Delaware  Bay,  s.  e.  of  old  U.  S. 
mole  *  *  *  the  cession  to  be  made  on  condition 
that  defenses  be  constructed  thereon.    73, 13. 


Part  19,  FNH.    Three-gun  Lift  Battery  (Batterjr  for  Three 
12-lneh  Guns  on  Disappearing  Carriages). 


1898.  $260,000  allotted  for  oonstr.  Old  works 
m  site  removed  and  contracts  entered  into  tor 
material  and  plant;  drawings  nearly  completed. 
98,  8.  Pre.  work  done;  contracts  made  for  con- 
crete plant,  pile  drivers,  piles,  engines,  etc.;  trolley 
line  oonstr.  and  naphtha  launch  purchased.  96, 
108u 

1896.  1120,000  withdrawn  firom  allotment 
10,922  c.  y.  excavated  for  foundations;  3,810  piles 
driven;  officers'  quarters  torn  down;  work  sus- 
pended during  summer  electric  plant  described 
86,483. 

1897.  ProJ.  for  battery  of  three  12-inch  disap- 
pearing guns  to  replace  gun-lift  battery  approved; 
<ist.  cost,  1357,200;  pile  driving  practically  com- 
pleted, 4,582  piles  in  all  being  driven;  large  part  of 
plant  used  on  other  work.    97, 630. 

1898.  158,000  allotted  to  complete  concrete 
foundatfons,  110,000  withdrawn;  remaining  piles 
driven;  slip  dredged;  pile  heads  cut  off;  10,338  c.  y. 
of  concrete  placed  In  foundation;  sewer  built;  3,070 
c  y.  of  sand  placed  in  filling;  detailed  table  given 
showing  cost  of  concrete  and  filling.    98, 041. 

1899.  Allotment  made  of  1150,000  for  constr.  of 
battery;  plans  remodeled  and  contracts  for  mat»> 
rials  entered  into;  concrete  work  prosecuted 
vigorously,  13,683  c  y.  being  placed;  ceiling  and 


side>waU  constr.,  ventilating  and  water^upply 
systems  described;  2,385  c  y.  sand  and  3,020  c  y. 
of  other  filling  placed;  part  of  1  gun  carriage  i^ 
ceived;  abstract  of  proposals  given.    99, 785. 

1900.  $12,500  allotted  to  complete  batttfy: 
concrete  work  completed,  30,811  c.  y.  in  all  being 
placed;  2,500  sq.  y.  of-sui>erior  slope  carefully 
paved;  walls  faced  with  tile;  asphalt  waterproofing 
placed;  filling  in  front  completed,  17,646  c  y. 
material  being  used;  electric  wiring  installed,  also 
ventilating  system,  trolley,  drainage  and  water- 
supply  systems,  ammunitfon  cranes,  iron  staiiw 
ways  and  balconies;  eleotrfo  plant  moved  to 
permanent  power  house:  tracks  laid;  parade 
graded  and  flagstone  pavements  laid;  many  doors 
hung;  3  guns  and  carriages  received,  unloaded, 
and  mounted  at  total  cost  of  $3,858;  old  ordnance 
sold;  detailed  tables  given  showing  cost  of  mat^ 
rials  and  handling  and  of  work.  00,  847.  Am- 
munitfon hoists  contracted  for.    00, 853. 

1901.  Boiler  and  new  switchboard  set  up, 
electrfo  plant  tested,  storage  battery  received, 
engines  overhauled  and  repaired,  chain  ammuni- 
tfon hoists  completed.  01,  774.  Electric  plant 
cared  for,  gims  and  carriages  deaned;  detailed 
statement  of  amount  and  cost  of  work  given.  01, 
776k  776b 


rSw  Vol.  II,  po.  Ti-iT9ri 
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FOBTmCATIONS. 


1909 


Part  2t,  FNBL    Battery  of  Three  16-liich  and  Three  12-tneh 

Disappearing  Guns. 


1696.  mMXX)  allotted  for  CQDStr.;  dtesarveyvd 
led  t«t  pits  das;  iiiKhlD«r7,  derricks,  cBn,  tndn, 
toois,  lombor,  tind  ooncreto  mstflrial  pcochued; 
vbarf  ud  ouadov  bank  repaired;  ooncrato  plant 
Mcstr.;  1,500  c.  y.  excavated  for  foondatioofl; 
i^  &  y.  oooovte  placed;  wbaif  exteiided.    96^ 

1W7.  Est  cost  of  thxee  19-liidb  empiaoemwita, 
tids^QO;  of  time  10-inch  emplaoemaots,  tiao^OOO; 
djttnOm,  m,73fK  ol  r^  SS^fiOO;  addL  allotmeat 
caddof  t374,en,  from  which  tas,000  withdrawn; 
Tbarf  described;  battery  proper  completed;  gen- 
nl  dttcr^tion  gtTmi  of  emplacements,  10-indh 
OQQtsinlng  15,606  e.  y.  of  concrete,  and  U-inch 
21^  c.  J.;  plant  for  mixing  and  placing  concrete 
desdibsd  in  detail;  composition  of  concrete,  celling 
ooDstr.,  air  qjaoes  In  walls  described;  roadway 
bepm  isd  pandos  projected;  systems  for  handling 
uomanidooand  for  electric  lighting  and  powerde- 
xnbed;  ttaiM  lO-inch  guns  and  carriages  monnted; 
detaikd  tsbles  given  showing  distrfbutian  of  em* 
}kfm  on  trork  and  cost  of  labor  and  materials. 

laM.  Roadmiy,  eiiotrle  system,  ammnnitlna 
bnts,  htrinei^  and  telephmie  booths  ooinpleted; 


as,964  o.  y.  of  earth  and  sand  placed  in  parados; 
oonstr.  plant  torn  down  and  removed;  three 
U-inch  gmis  and  carriages  received  and  monnted; 
method  of  mounting  described;  titMqps  for  ganisoo 
antred.    98»6I7. 

1890.  Oy870  0.  y.  material  placed  In  parados; 
work  twice  intermpted;  sluiceway  of  ditch  «x- 
tflodsd;  minor  work  done  on  battery;  leakage  into 
dMft  chambers  stopped;  6  gons  flred,  but  no  target 
practloe;  drawing  shown  of  10>inch  *""»"^«*Hi 
hoist    09^782. 

1900.  Battwy  turned  over  to  Artillery  Jan.  % 
18W;  parados  completed,  containing  4A,M0  a  y., 
and  slopes  graded;  minor  work  of  main  ten,  done 
on  battery.  00^  842.  Expanded  metal  ceilings 
hong  to  oorreet  dampness  in  magaxines;  bracket  d 
gallery  erected  to  connect  the  6  platforms;  board 
fonoe  bunt  in  rear;  tools  and  suppliM  purchased. 
00b  843.  Slopes  of  parades  repaired;  electrfo  plant 
cared  for.   0a844. 

1901.  Various  repairs  made;  trees  set  out  to 
hide  battery;  electrfo  lights  placed.    01, 771. 


Pirt  21,  FNH.    Battery  for  Two  5-lnch  B.  F.  Guns  on  Balaneed 

Pillar  Mounts. 

1897.  Battery  to  be  bunt  beyond  western  end 
G<  main  battery  at  est  cost  of  830,000;  excavatfon 
far  ioondatioDS  nearly  completed.    97, 636. 

1898.  CDnq>Ieted  in  Augnst,  1887;  general  lea- 
torBsoI  battery  and  of  electric  system  described;  2 
snpltcements  contain  2,266  c.  y.  of  masonry  and 
oBlankment  6;M4  c.  y.  of  earth;  total  cost,  819,620; 
ttbtoghrenihofwIngcostlndetBU.    98»68Bl 


1899.  Installation  of  searohUght  plant 
pleted.    99»784. 

1900.  Guns  and  carriages  not  yet  received; 
platlorms  out  down  and  paved.  00^  842.  Ex- 
panded metal  callings  placed  in  magasines.  00^ 
848. 

1901.  Ottriiges  received  and  mounted;  hoists, 
wires,  beams,  eto.,  painted.   01. 771. 


Part22,FNH. 


Mortar  Batterjr* 


1897.  Battery  for  sixteen  12-Inch  mortars  to  tM 
ballt  St  est  cost  of  8247,180;  8175,000  allotted;  pro- 
ponls  issoed;  wharf  extended  336'.    97, 638. 

1898.  Wharf  repaired  and  extended  and 
ttansCo'br.ballt;  site  of  battery  prepared;  methods 
glbiDdllng  St,  sand,  and  concrete  described;  22,062 
a  J.  i^soed  in  embankment;  masMiry  practically 
oompletcd,  15,511  c.  y.  of  concrete  being  placed; 
d<cuic4j|ghting  system,  waterproofing,  and  pump 
n»m  completed;  16  carriages  and  8  mortars  mounted 
at  cost  of  14,619;  detailed  tables  given  showing  cost 
ofmsterUs  and  handling.    98,643. 

1890.  Height  of  earth  cover  reduced  and  est. 
d  cost  revised;  117,500  allotted  and  825,344  trans- 
lemd  from  another  work;  storage  battery  set  up; 
netel  doon,  telephone  drcnits,  and  observation 


station  erected;  01,650  o.  y.  and  placed  in  embank 
ment  and  fooed  with  earth;  blast  aprons  buHt; 
arrangement  of  oonstr.'  plant  described;  battery 
practically  completed;  list  of  expend,  given.  98^ 
790. 

1900.  Embankment  completed;  main  drain 
extended  and  valve  placed  at  outlet;  grounds 
graded  and  tracks  laid;  Iron  stairway  and  water 
tank  erected;  surface  drain  laid  to  prevent  flooding 
of  galleries;  expanded  metal  ceilings  constr.  in 
mi^azines  and  electric  fans  Installed,  storage  ba^ 
tery  used.    00, 858. 

1901.  Four  mortars  monnted;  b<Klplates 
grouted;  storage  battery  cared  for;  turned  ov«-  to 
ArtiUery.  01,  779.  8400  allotted  for  clearing 
grounds  adjacent    01, 78L 


1910     INDEX  TO  BEPOBTS,  CHIEF  OP  ENGINEERS,  V.  8.  ARMY,  1866-1912. 


Part  23,  FNH.    Two  Emplacements  for  8-Ineh  Disappearing 

Guns. 


1808.  174,000  allotted  for  oonstr.  from  app.  for 
"National  defense;"  agreements  entered  into  for 
open-market  purebaae  of  materials  required;  work 
began  ICar.  21, 1806;  9i4  c.  y.  eacavated  for  fomidi^ 
tions;  concrete  rapidly  placed,  platfomu  oonstr. 
first,  and  both  guns  and  carriages  mounted  by 
May  18;  masonry  completed  June  8;  8,840  &  y. 
concrete  being  placed;  watefprooOng  and  eleotiis 
system  completed;  eq)end.  giren  in  deUilL  Mk 
660L 


1899.  I6»000' withdrawn  from  aUotneot;  em> 
bankment  begun  and  completed,  10,787  c.  y.  sand 
and  earth  being  placed  in  it;  eleotrlo  plant  and 
hdsts  installed  and  deeoribed;  battery  reported 
oompletad  Jan.  1, 18BB,  and  tamed  oyer  to  Artillsy 
January  12^  rifles  and  carriages  tested,  1  carriage 
damaged;  cost  of  battery  shown  in  detalL    09i»7M. 

1000.  Eleotrlo  plant  cared  for;  earthen  slopes 
r^aired;  ironwork  painted.   00^  88L 


Part  24,  FNH.    Two  Emplacements  for  12-lncli  B.  L.  Rifles  on 

.  Barbette  Carriages. 


1808.  880,000  allotted  fisr  oonstr.  fkom  app.  for 
^'National  defense;"  est  cost,  193,000;  delivery  of 
constr.  materials  arranged  for;  1,330  c.  y.  excavated 
for  fbundations;  concrete  constr.  begun  and  6,419 
c.  y.  placed;  1  platform  completed;  waterproofing 
and  embankment  begun.    08, 653. 

1800.  Both  emplacements  completed,  contain- 
ing 0,388  c.  y.  Rosendale  and  660  c.  y.  Portland 
concrete;  general  details  of  constr.  given;  water- 
proofing described;  latrines  oonstr.;  embankment 


completed,  containing  22,278  o.  y.  material;  em- 
placements completed  and  turned  over  to  Artillery 
Jan.  12,  1800;  2  guns  and  carriages  received  and 
mounting  begun;  cost  of  battery  given  in  detail 
00,797. 

1000.  $1,500  aUotted  tot  mounting  guns  and 
carriages;  defects  discovered  in  carriages  repaired; 
addl.  defects  found;  nunmting  completed  at  cost 
of  81,208.  00,  861.  Electric  plant  cared  for  and 
repairs  made;  earthen  stopes  repafred.    00^  862. 


Part  25,  FNH.    Emplacements  for  Two  4.72  R.  F.  Guns. 


1808.  810,760  altotted  from  app.  for  ''National 
defense;"  temporary  platforms  erected  on  bar^ 
bette  of  old  fort  and  guns  mounted  12  days  after 
arrival;  proj.  approv.  for  permanent  emplace- 
ments; site  and  general  design  described;  plant 
set  up  and  materials  ordered.    08, 664^ 

1800.  Foundatfons  excavated,  and  206  pilea 
driven;  1,326  o.  y.  concrete  and  7,000  e.  y. 


and  earth  ptaoed;  settlement  took  place  b  em- 
bankment and  entrances;  battery  completed  and 
guns  mounted;  embankment  levded  up;  buiMings 
moved  out  of  line  of  fire;  expend,  shown  in  detait 
00,800. 


Part  26,  FNH.  Emplacements  for  15-pounder  R.  F.  Guns, 
Two  on  Left  Flank  and  Two  on  R^ht  Flank  of  12-lneli 
Disappearing  Gun  Battery. 


1800.  Allotments  made  for  constr.  of  83,800 
and  84,000,  respectively;  sites  cleared  and  small 
amount  of  concrete  placed.    00,  790. 

1000.    Emplacements    form    part    of    12-hich 
battery;  concrete  of  all  emplacements  completed 
except  over  small  part  of  platforms;  pavements, 


wiring,  electrfc  fans,  and  iron  stairways  pot  in 
place;  ammunitfon  hoists  contracted  for.  00.  857 
1001.  Installation  of  hoists  completed  (tracing 
shown);  |4b0  allotted  for  mounting  gims  and  car- 
riages; work  completed.    91, 776,  777. 


KVaiiXSritf]  FOBTItlCATlONS.  1911 


fart  S7,  FNH.  Emplacements  for  Two  5-tnch  R.  F.  Gnns, 
Wire  Wound,  Located  on  Left  Flank  of  lO-lnch  and  12- 
inch  Battery. 

1900.  117,500  allotted  for  oonstr.;  derrJcks  S0t  1901.  Bep«in  to  vrhaxS;  ooocrete  oonstr.  work; 
sp:  eoostr.  msteiials  porchaaed  and  itored;  pco-  sand  flUing,  etc.;  detafled  atatemeat  of  work  and 
poBlsshfoniadfltaiL    00,8I&  ooatglTen.    01,  77%  773. 


Part  88,  FNH.    Emplacements  for  Two  S-lnch  R.  F.  Guns, 
Wire  Wound,  Located  Between  River  and  Mortar  Battery. 

* 

1900.  115,900  illotted  for  oonstr.;  locomotiye  1901.   fOOO  allotted.    Battery  completed;  door8» 

fFpsaed:  small  oonstr.  plant  erected;  380  c.   y.  stairways,  platforms,  etc.,  put  *n  place;  no  guns  or 

m^grial  eicaTated  for  louttdatlons;  Rosendale  and  carriages  .  yet   received;  battery   turned   over    to 

Porttend  ooDcrete  placed,  completing  masonry  of  Artfllery.    01,  780.    Detailed  table  allowing  ooat 

>.  efflplaoeoent;  4,864  c.  y.  sand  placed  under  and  amount  of  work.    01,  781. 
BaaoDry  and  in  (rant  embankment.    00, 863. 


Part  29,  FNH.    Emplacements  for  Two  15-ponnder  R.  F.  Guns. 

1901.  tl6,000  allotted.    Constr.   work  begun  1903.    Batti»ry  completed  .and  turned  over;  no 

ptet  meted,  material  excavated  for  foundation,     guna  or  carriages  received.    03, 688. 
eeSinp  of  magazines  and  postem  cqnatr.   01,  777* 

711 


Part30,FNH.    Magfazlne  for  a 

1802.  12.500  allotted  Ibr  constr.  magasinea  for 
itanee  o(  500  rounds  at  entrance  to  left  caaemata 
fer3^DchR.F.gm)s;d6algnaoomplatBd.    03,eM 


Pvt  31,  FNH.    Converting  Old  Magazines  Into  Casemates. 

f90l.  S3.S00  allotted.    Bzcavatioa    grading         1003.    Work  completed;  turned  over  to  Aiw 
"***^»«k.  01.773.  tlllery.    03,(104. 


1912     INDEX  TO  BBPOBTS,  CHIEF  OJ?  EKGINEEBS,  IT.  S.  ABMY,  1866-1911 


Part  32,  FNH.         Preservation  and  Repair. 


1898.  1325  allotted.    Fences  repaired;  elaioe^ 
gatas  ordered.    98, 650. 

1899.  AUotments  of  1045  and  llfiO.  EleQtrle 
plant  cared  for  by  skilled  mechanio.  99.  785,  708. 
11,160  allotted.  River  bank,  slnioes,  roadway,  and 
saa  wall  repaired.    99, 71)3. 

1900.  Under  various  allotments,  tools  and  sup- 
plies purchased,  electric  plant  cared  iior,  river  banks 
nd  wharf  repaired,  and  other  work  done.  00, 848, 
844.  Wharves  filled  in,  cement  purchased,  walls  of 
old  fort  repaired.  00,  858.  Under  various  aDot- 
ments,  electric  plant  of  8  and  12  inch  battery  cared 
for  lind  repaired,  wharf  repaired,  ironwork  of  mortar 


battery  painted,  earthen  dopes  repaired.  00,  862. 
S300  allotted  for  repair  of  river  banks;  banks  placed 
in  good  condition.    00, 865. 

1001.  8600  allotted  for  repaira  to  walls  at  en- 
trance  to  4.72-iQch  battery;  work  compteted. 
01,  777.  Electric-li^t  and  power  plant  cared  for; 
deliBctive  bofler  tubes  replaced.  01,  779.  U.ISO 
allotted  for  necessary  repairs  to  river  banks. 
wharves,  sea  walls,  etc.  01,  783,  Old  oemeot 
flhed  torn  down.    01, 784. 

1902.   8030  allotted.    ICiso.  repairs  to  property. 

oa,(»& 


Part  33,  FNH.      Range  and  Position  Finders. 


1900.  Allotment  of  125,  tkle  gauges  constr.  and 
fftatfon  of  type  B  depreasfon  range  finder  near 
mortar  battery  changed.    00, 862. 

1901.  811,300  allotted  for  battery-commander's 
statfon;  work  begun;  foundation  completed;  mate- 
rials delivered ;  constr.  work  fai  progress.    01,  782. 

1902.  Work  completed  and  turned  over  to 
Artillery;  1206  allotted  for  flre«ontrol  telephone 


system;  work  completed.  02,  096.  Constr.  of  2 
statfons  for  BafEerty  range  finders  be«nn;  brick- 
work completed;  earth  embankment  not  entirely 
finished.  01,  782.  88,300  aDotted  for  battery- 
oonunander's  station  ibr  10-inch'  battery:  work 
begun:  concrete  foundatfons  completed,  02,  606l 
8161.36  allotted.    Work  completed.    02.087. 


Part  34,  FNH.     Sea  Walls  and  Embankments. 


Fort  Delaware.  Del.  Embankment  around 
Fort  Delaware  Isld.  repaired.  66, 12;  67,  U:  68, 
16.  Large  repaire  needed,  as  levees  seriously 
damaged  by  storm.  70,  20.  Repaira  made.  71, 
16.  S.  dike  damaged  by  severe  storm;  repaired. 
77,  13.  Isld.  submerged  and  dike  breached  by 
unpreoedentedly  high  storm  tide  in  October,  1878; 
damage  repaired;  est.  submitted  for  raising  dikes 
to  13'.  79,  20.  Dikes  restored  to  original  height 
of  11'.    80,35. 

Fort  Miffln.  R.  wall  repaired.  68,  14.  1,700^ 
reconstr.  72,  13.  Dike  breached  by  storm  o' 
October,  1878;  damages  repaired:  height  and  dimen- 
stons  reported  inadequate:  est.  submitted  for  rais- 
ing and  revetttog.  79,  19.  Dredgings  placed  on 
dikes  above  naval  whari.  80,  34.  Extensive 
repain  made  to  dikes.  82,  30.  Parts  of  dike 
thoroughly  repaired.  84,  32;  8ft,  25.  Meadow 
banks  damaged  by  severe  storms.  96, 487.  Under 
contract  2,100'  of  dike  on  reservatfon  were  rebuilt 


and  repaired,  payment  of  83,000  behig  made  from 
R.  and  H.  app.  97,  639.  280'  of  dOoe  repaired, 
and  leaks  stopped  in  main  bank.  98,  657.  1,080' 
repaired  and  370'  raised  and  revetted     99, 794. 

Fort  Mott,  N.  J.  Dike  fai  front  of  zeservatJoo 
worked  on.  78,  14.  Extended  from  whari  s.  to 
boundary  line;  sea  wall  of  mortar  battery  com- 
pleted. 74,  16.  530'  built  and  120'  rebuilt  75, 
17.  Sea  wall  s.  of  whari  entirely  rebuilt  on  pfls 
foundation.  76, 18.  Great  damage  done  by  Oeto* 
ber  storm,  1878;  dikes  partly  repaired.  79,20.  Part 
Of  sea  wall  repaired  and  raised.    83,28;  84,33. 

Fort  Du  Pont.  Dike  along  R.  front  nearly  com- 
pleted. 73,  14.  Completed.  74,  17.  Top  en- 
tirely swept  away  by  severe  storm,  rendering 
further  repaira  useless.    78, 17. 

Red  Bank,  N.  J.  Meadow  banks  breached  by 
storm.  96,  488.  Dike  rebuilt  under  oontraot  at 
OOStof82,50a    97,639. 


[SeeVoL  H,  po,  Ti-17971 
L  for  explanations,  etc  J 


FOBTIFICATIONS. 


1913 


rart35,FNH. 


Sites. 


UttsoKs  takESQ  to  acquire  site  at  Fort  Dn  Pont 
(Hev  Fort  opposite  Fort  Delaware)  (Fort  Mott). 
71,17;  7»,  14.  Jmisdictiafn  of  V.  S.  to  site  at  Fimia 
FoiDt  perfected.  72,13.  8Ite  f»r  defenses  at  Bed 
Btak^^  GkMieeater  Goontj,  N.  J^  acquired*  and  act 


giving  consent  of  State  of  New  Jersey  to  purchase  of 
land  approved.  73, 13.  Part  of  Fort  MifBin  reear- 
vation  assigned  to  Navy  Department  and  another 
portion  leased  to  Mrs.  H.  M.  Black.  06,  4S7. 
Mflseryation  at  Bed  Bank,  N.  J.,  leased.    96»  tf& 


hrt3S,FNH. 


Submarine  Mines. 


187&  CoBstr.  of  torpedo  casemate  begmi  at 
Ffft  Mifflin.    70,16. 

1876.  Fort  Mifflin  casemate  completed.  70, 
1&  Torpedo  casemate  and  cable  gallery  oonstr. 
it  fort  Da  Pont.    76, 1& 

1S86.  Torpedoes  at  Fort  Delaware  painted  and 
itand.  8«,27. 

18S7.  BE.  anbmitted  ests.  Jbr  2  mining  casa> 
one  to  Philadelphia.    87,11. 

1891.  ProJ.  prepared  and  Bipprav.  for  1  case- 
Bit«  to  Philadelphia.    91,6. 

1892.  Allotments  made  for  2  casemates  in  1891; 
fork  to  be  completed  in  1892.    92,8. 

1893.  One  casemate  completed  at  cost  of 
S3i  ,760  and  1  modified  at  cost  of  827,766.    98, 8. 

1S9&  All  casemates  required  completed. 
U.9. 

1897.  tl,800  allotted  for  oonstr.  of  cable  tank; 
ivk  comirieted;  tank  has  oyerhead  traveling 
out.  97, 637.  17,200  allotted  for  oonstr.  of  flre- 
pw(  torpedo  storehoose  of  brick;  plans  approv. 
ndmateriBl  ordered.    97,638. 

1898.  Storehoose  completed  at  cost  of  85,568; 
taiUiDg  deeerlbed.  98,  648.  Casemates  and 
iBidlDe  room  fitted  op,  dynamite  and  cables  poi^ 


chased,  and  everything  gotten  ready  to  plant 
mines  upon  oatbreak  of  war.  Order  received 
Aprfl  22;  3  grand  groups  planted  by  May  13;  plant- 
ing of  mines  and  apparatus  used  deeoibed;  tele- 
phones installed;  tests  made  and  searchlight  in- 
stalled; condition  of  mines  stated;  guard  tugs 
employed.  '98,656. 

1899.  Total  aUotment,  822,200.  Mines  became 
detached;  mines  raised  and  stored;  several  found 
to  have  been  i]:^ured;  3  blown  up;  steel  mooring 
ropes  broken;  condition  of  mines  deecribed;  new  ' 
cable  received;  reels  too  large;  all  parts  of  torpedo 
system  put  in  good  condition;  cost  of  various 
operations  stated;  material  cleaned  and  painted. 
99,802. 

1900.  Set  of  cabl»>testing  instruments  pur- 
chased.   00, 866.    8200  allotted  for  care  and  preser-  • 
vation  of  material;  searchlights  overhauled  and 
stored;  inspection    of    torpedo    material    made. 
00,866. 

1901.  81,500  allotted  ih>m  "Oare  and  preeerva- 
tion"  for  Ubiing  torpedo  cable  tank  with  steel 
sheets;  property  cared  for,  painted,  etc.    01, 783. 

1903.  Work  on  cable  tank  completed.  0S» 
697. 


Part  37,  FNH.    Supplies  for  Seacoast  Defenses. 


1901.  18,000  allotted.  Materials  purobased 
md  tamed  over.  Three  thermometer  shelters 
eaBrtr.;eleetrfe  lights  installed.    01,784. 

1902.  tl,000aUotted.  Extensive  repairs  to  ele^ 
tiieikbat  boitan  eleetrio4ight  Jnstallatinn  com- 


pLeted;  water  and   electric   supply  mains  laid. 
09,698. 
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BALTIMORE,  MD.,  FO&TIUCATIONS. 


(Note.— Reports  on  these  works  from  1903  to  1912  are  of  a  general  cbaracter  only.    See  tbe  first  15  pagea 
of  each  annual  report  from  1903  to  1912.J 


Part.- 


.Tltle. 


Period. 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2ft 

26 

27 
28 
29 
80 
81 
22 
88 


Contracts , 

Engineerhig  features 

Enghieer»— Chief  of  Engineers. 


1897-1900 


In  charge 

Assistants 

Forte,  etc.  (operations,  allotments,  etc.) 

FortCazroU 

FortMcHenrv 

Iiazaretto  Point,  opposite  Fort  KcHenry 

Rock  Point.  Md 

Bite  1— empiaoeament,  12-inch  gun  and  three  8-inch  gnus 

Two  emplacements,  4.7-inoh  R.  F.  guns 

Two  emplacements,  15-pounderR.F.  guns 

Site  2— two  emplacements.  i2-inch  B.  L.  rifles,  barbette  carriages 

Two  emplacements,  5-ipch  R.  F.  guns,  balanced-pillar  moimts 

Two  emplacements,  15>pounder  R  F.guns 

Remodeling  old  work 

Sites— em  placements,  eight  12-incb  mortars 

Two  emplacements,  5-inch  R.  F.guns 

Two  emplacements,  12-inch  B.  L.  rifles^  disapx)caring  carriages 

Two  emplacements,  6-inch  B.  L.  rifles,  disappearing  carriages 

Two  emplacements,  15-pounderR.  F.  guns 

Two  emplacements,  15-pounderR.  F.j^uns 

Site  4— two  emplacements,  6-lnch  B.  L.  rifles,  disappearing  carriages 

MJacellaneoos  (snrooe  drainage;  place  storage  magaz^e;  roadway;  civilian 
dans), 


1866-1902 
1882-1887 
1866-1902 
1807-1901 


electri- 


Preservation  and  repairs 

Range  and  position  finders . . 
SearSilights 

Sea  walls  and  embankments. 
Sites. 


Submarine  mines. 
Supplies 


1A47-18R6 
1875-1900 
1870-1873 
1897-1898 
1897-1901 
18R8-1900 
189»-1901 
1898-1900 
1899-1902 
1899-1901 
1901-1PQ2 
1897-1902 
1897-1901 
1898-1901 
1890-1901 
1899-1900 
1900-1901 
1899-1901 

1901-1902 
1899-1902 
1889-1902 

1901 
1894-1902 
1895-1902 
189^1902 
1901-1902 


Part  1,  FSJ. 


Contracts. 


1897.  One  12-inch  and  tiuoe  8-incfa  gun  em- 
placements, with  wharf,  $122,064.46.  Mortar  bat- 
tery for  eight  la-fnch  mortars,  with  wharf,  191,- 
518.31.    07,646.649. 

1808.  Electric-lighting  plant,  mortar  battery, 
12,820.  98,  662.  Two  5-inch  B.  F.  gun  battery. 
815,798.50.    98,668. 


1809.  Sea  walls  and  embankments  at  sites  1 
and  8,  824,967.  Portland  cement.  1,785  barrels, 
$2.18  per  barrel.  Roeendale  cement,  7,150  barrels 
96c  per  barret  Brick,  113  to  845  per  IC  99,  8ia 
Torpedo  storehouse,  83,293.  90^  817.  Whari; 
16,481.50.    99,81& 

1900.    Electrlc-lightlDg  plant,  tt,660.    00,  806. 


Part  S,  FSJ. 


Engineering  Features. 


Cement,  slag,  liar  concrete.    98, 665. 

Concrete,  cost  per  c.  y.  98,  659,  661;  99,  819, 
820,  821:  00,  871,  874.  Preventing  infiltration  of 
water.    02,2463. 

Dampprooflng.  Analysis  of  the  problem.  08, 
2400.  Air-spacing  experiments.  02,  2462.  As- 
phaltum;  unsatisfEkctory  methods  of  using.  02, 
2464  (pi.).  Copper  sheeting.  02,  2404.  Fill;  care 
required  in  forming.  02,  2462.  Magazines  and 
passages.  02,  24G0,  2464  (pi.);  03,  2404  (pi.). 
Magnesia  hmiber;  use  of.  02,  2464.  Ventilate 
experiments  with.    02,  2461. 


Emplacements.    Sections.    02,2464(pL). 

Excavation,  cost  per  c.  y.    98,  6S9.  66L 

Grading,  cost  per  c.  y.    98,  659. 

Granolithic  concrete.    98,  660;  00.  871,  874. 

Plant,  description  of.    98,  664,  666. 

Sand  containing  water  under  pressure,  mettiod 
of  laying  concrete  on.    97,  647. 

Waterproofing  magazinea.  98»  661,  664;  99, 818, 
819;  00,866. 


rSw  Vol.  11.  TO,  ¥1-17971 
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FORTIFIOATIONS« 


1915 


Pirt3,rSX. 


Engineers. 


Chief  of  EndDcna.  Bs^  66,  12;  67,  U;  68, 
U-  eft»  14;  70,  21:  71,  17;  72,  14;  78, 15;  74, 17; 
IS,  It,  76, 19;  77, 14;  78, 19;  70,  22;  80,  87;  81, 
r;  0,14;  83,  30;  84,  86;  86,  »;  86»  28;  08,  8S 


04,  14;  08, 15;  06, 15,  488;  07, 16,  880;  08, 21, 
00,  28,  806;  00,  21,  886;  Ol,  822;  08,  600;  08,  0; 
04,  5,  10;  Off,  5;  06^  6;  07,  6;  08»  0;  00,  10;  10^ 
12;  11,  8;  1S»7, 


Pirt4,FSJ. 


Board  of  Englneera* 


Coostitatad  to  rmwHw  tod  report  npon  tlie 
oBditiott  of  fcwUflcntlam  and  what  nombar,  if 
■y.coakibed^ieDaadwltii.   &»8S,  421;'87,1L 


Fart  5,  FSJ. 

Capt  C.  N.  Taraban.  1880. 
CoL  W.  P.  CraJshiU,  1866-001 
Kaj.  J.  G.  Parte,  1868. 
CoL  J.  H.  SJmpaoD,  18B8-70L 
UOoLJ.D.  Korta^lSTa 
Cl4»t.C.P.PliiiUpa,1878L 


Engineers  In  Charge. 


Oapt.  T.  Tortla,  1888. 
Ooi.  F.  C.  Halna,  1806-40. 
Lt  C.  W.  Knts,  1806-1000. 
Lt  Col.  O.  H.  Emtt,  100(HflL 
OoLPMarCHain^Mtt. 


PtftCFSJ. 

UaW.Xiiti,UB7*100L 


Assistant. 


Part  7,  FSJ— 


FOKTS  AND  BATTEBIESo 


Part  8,  FSJ. 


Fort  Carroll. 


1847.  Workbeson.    80,38. 

186047.  Fkaer^tion.    66, 13;  67,  UL 

1868.  Work  b  oompleted  on  banti  1,  2,  8,  i 
nd  5  ap  to  the  springing  lino  of  eaaamate  ardiea  of 
■ooodtier.   68, 1& 

1868.  Temporary  wharf  repaired.    60,14. 

1870.  PreBenratioo  and  repair.    70, 21. 

1871.  Obsenrations  made  to  datermine  the 
iintikm  and  loroe  of  the  sorihoe  and  subsurfiMe 
Qsnnu.  torusB  In  placing  exploairea.    71,  17. 

1872-73.   Preserration,    72, 14;  78, 16. 
1H74.  One  wooden  center  pintle  platform  Ibr 
U-iDdi  gnn  laid  and  temporary  parapet  erected  Id 


tant  of  tt.  Odo  15-ln6h  gim  moontBd  oo  oentv 
Iilntle  carriage;  minor  repairs.    74, 18L 

187ff«78.  Preaenration  and  repair.  78^  14; 
76, 10;  77, 15;  78, 18. 

1870.  ProJ.  for  oompletkm,  by  BE.  rreaeiv^ 
tlon  and  repair.    70, 28. 

1880-82.  Preaarratkin  and  repair.  80.  88; 
81,38;  82,36. 

1883.  About  8,000  sq.  t  of  graveled  felt  roofing 
placed  on  casemate:  and  minor  repairs.    83, 31. 

1884^6.  Care  and  preservation.  84,  36;  88^ 
SO;  86^28. 
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Part  9,  FS  J. 


Fort  M  cHenrjr. 


1775«    Fortifications  begun.    80, 37. 

1794.    Present  work  built    80,37. 

I860.  Reinforcing  pintle  centers  in  exterior 
battery;  substitution  of  low  Cor  higb  traverse 
circles;  oonstr.  of  magatines  and  traverses.  Tbe 
exterior  battery  platforms  ready  for  15-inch  guns. 
60,12. 

1867.  WatPT  battery  rpady  for  armament; 
magarines,  bombproofii,  and  traverses  nearly  com- 
pleted.   Minor  work     67, 11« 

1868.  New  work  of  parapets  of  water  battery 
and  magazine  coverings  consolidated;  giscb  of 
wat|^  battery  re-formed;  new  drains  cat  for  maga- 
sines;  and  minor  work     68, 15. 

1868.  Repairs  to  terreplein  of  water  battery 
and  ditch  of  main  work;  brick  hoods  .of  magasines 
increased;  defective  drains  in  main  work  relaid; 
and  minor  work  on  slopes.    68, 14. 

1870.  Minor  repairs  to  slopes.    70, 21. 

1871.  Wharf  rebuilt  and  minor  work  :  observe* 
tlons  made  to  determine  the  direction  and  force  of 
the  surface  and  subsurface  currants  for  use  in  plac- 
ing explosives.    71, 17. 

1872.  $21,000  app.  Preservation  and  repair. 
72,14. 

1873.  125,000  app.  Work  begun  on  new.  Urge 
exterior  battery;  minor  repairs  to  slopes  of  water 
battery.    73,15. 

1874.  Work  on  parapet  and  heavy  embank- 
ment for  the  terreplein  on  Ihmt  4  of  new  earthen 


battery;  concrete  work  of  3  magasines;  and  com- 
pleting drainage.    74, 17. 

1875.  $20,000  app.  Minor  repairs  to  revet,  of 
parapet  of  new  battery  and  exterior  battery  of 
main  work.    75,  IB. 

1876.  Sand  parapet  extended;  sand  ofivering 
placed  on  8  magazines;  terreplein  partly  graded; 
and  minor  repairs  to  slopes.    76, 19. 

1877-78.  Preservation  and  np^.  77.  15; 
78,18. 

1879.  Breaches  in  sea  wall  repaired.  Preser- 
vatk>n  and  repair.    79, 22. 

1880.  Preservation  and  repafr.    80, 38. 

1881.  Repairs  to  sea  walls,  slopes,  and  drains. 
81,  37';  82, 34. 

1888.    Repairs  to  slopes,  etc.    83,31. 

1884.  Repairs  to  soarpe,  slopes,  and  drains^ 
84,35. 

1885-86.  Repairs  to  slopes,  drains,  gutters, 
pavements,  and  retaining  wall  of  ramp;  and  build- 
ing wire  fences.    85,29;  86,28. 

1895-96.  Work  on  sea  wall  completed.  95» 
15;  96,489. 

1897.  Grounds  back  of  sea  wall  graded  and 
seeded.    97,640. 

1898.  Minor  repairs.    98, 668. 

1899.  $1,000  allotted  for  preservation  and  im- 
pair.   99,806,81& 

1900.  Preservation  and  repair.    00, 888L 


Fart  10,  FSJ.    Lazaretto  Foint,  Opposite  Fort  McHenrjr. 


1870.  Site  selected.    70,21. 

1871.  Observations  made  to  determine  the 
direction  and  force  of  the  surface  and  subsurCsoe 
currents  for  use  in  placing  explosives.    71, 17. 


1872.    $13,000  app. 
MoHenry.    72,14. 


To  be  tzan^ferred  to  Fait 


Part  11,  FSJ. 


Rock  Point,  Md. 


1897.  Site  acquired  by  condemnation  proceed-  1898.  Marking  boundaries  with  concrete  mono- 
ngs;  $1,400  allotted  for  wharf  1,080^  long;  com-  ments  and  indosing  the  property  with  win  fenoa 
pleted.    97,640.  98,606w 


Part  12,  FS  J.    Site  1.— Emplacement  for  One  12-inch  Gun  and 

Three  8-inch  Guns. 


1897.  Land  acquired  and  $143,800  allotted  for 
fortifying  same;  work  begun  by  contract;  13,681 
o.  y.  excavated  and  placed  in  parapet  and  1,683 
o.  y.  concrete  laid;  work  on  sea  wall.    97, 641. 

1808.  $3,200  allotted  for  mounting  guns  and 
carriages;  moving  from  wharf  done  by  contract; 
battery  completed,  including  ammunition  service 
and  electric  plant;  summary  of  work;  total  oosty 
8143,80a    98,650. 


1899.  Battery  turned  over  to  Artillery;  repairs 
to  slopes  and  power  plant;  exhaust  bus  installed 
to  prevent  dampness.    99,  806,  818. 

1900.  Seven  electrical  exhaust  fiins  installed; 
roadway  built  and  minor  repairs.    00, 806. 

1901.  $5,608.57  allotted.  System  of  metal 
ceiling  and  drainage  partially  installed  to  preven: 
seepage  and  condensation.    01, 600. 


r8«  YcA,  n.  pp.  71-17971 
L  for  expluatlons,  etc.  J 


FORTIFICATIONS. 


1917 


Part  13,  FSJ.    Site  1.— Two  Emplacements  for  4.7-ineh  R.  ¥. 

Guns.  ^ 


1896.  ll5>(n)aIlottod.  Work  begun  in  April, 
198,  ante  <nl  acreeount,  by  same  firm  that  boUt 
HKh  Bid  l2>iDcli  battery,  and  pfaotically  oom- 
jkM  Mqr  VO,  IM.   Sonmiaty  and  oott  of  work. 

aSkODL 


ISM.  Two  ammunition  hoists  installed  and 
guns  mounted.  Battery  turned  over  to  the  Ar- 
tillery.   99,806,819. 

1900.  Repairs  to  deetrio  plant  and  slppea. 
00^867. 


Fart  14,  FSJ.    Site  !•— Two  Emplacements  for  15-poander 

K.  F.  Guns. 


1886.  16^  allotted.  Work  began  in  Aprfl 
«Dd  pnctkally  eomplated;  no  guns  on  hand. 
Wattrprooaog.  Work  en  sea  walls,  grading 
panda,  and  range  itaidareceoted.   99^807,8191 


190a  Minor  details  of  battery  finished;  no 
guns  or  mounts  on  hand.  Total  oost,  16,800. 
00,867. 

1901.  Armament  reoeiyed  and  mounted  by 
troops.    01,78S. 


Part  15,*FSX«    Site  3.— Two  Emplacements  for  IS-lnch  B.  L. 

Kllles  on  Barbette  Carriages. 


1898.  189,000  allotted.  Work  begun  by  hind 
latioi;  dflBcriptioo  of  battery  and  plant  Both 
pbttens  ballt  and  3,600  c.  y.  of  concrete  placed. 
Cbuacter  of  site  necessitated  a  number  of  modlfl- 
otioQs  in  tjrpe  plans.    98,066. 

1899.  Battery  completed,  power  house  buHt, 
Qsages  moonted,  but  no  guns  on  hand.  99, 8U^ 
Stt. 


1900.  Guns  mounted  and  fired  to  test  stability 
of  platforms.  Battery  turned  over  to  the  Artillery. 
Repairs  to  earth  parapet  and  electric  plant.  Cost 
of  battery,  including  mounting  guns  and  carriages, 
$83,647.39.    00^868. 


Part  U,  FSJ.    Site  2.— Two  Emplacements  for  5-inch  B.  F* 

Guns  on  Balanced  Pillar  Mounts. 


1809.  na^aUotted.  Work  begun  and  oom- 
pietod,  except  mounting  guns  and  carriages.  Sum- 
JBayandcortofwotk.    99,813,819. 

1600.  Oroonds  graded  and  seeded.  No  oom- 
I^caniageargaiuonhand.    00^868. 


1901.  Work  completed;  turned  over  Aug.  1, 
1900.    01,786. 

1902.  Top  of  1  carriage  mounted  during  year; 
battery  now  completed,  with  exertion  of  guns. 
09, 700. 


Part  17,  FSJ.    Site  2. — ^Two  Emplacements  for  IS^pounder 

B.  F.  Guns. 

1899.  17,800  allotted.  Work  begun  in  ICarch 
^  KB&pUted,  except  minor  detalb;  no  guns  cr 
Jawnts  received.  98,818,830. 

IWO.  staimy  and  nils  erected.  Onrands 
P^^  and  sMdfld;  flag  walks  placed  in  rear  of 


battery.    No  guns  or  mounts  on  hand.    Cost  of 
battery  without  armament,  68,706.52.    00,  868. 

1901.    Ouns    mounted;  emplacements    turned 
over.    01, 786. 
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Part  18,  FSJ.    Site  2.— BemodeUng  Old  Work, 


1900.  112,800  aUottad  for  removing  part  of  old 
masonry  above  the  crest  line  of  modem  batteries 
to  make  it  conform,  both  In  appearance  and  utility, 
to  the  modem  emplacements;  work  in  piogress. 
00,800. 


1901.  94,925  allotted.  Pavement  and  nmway 
oonstr.;  casemate  piers  refsoed;  work  stllJ  in 
piroKress.    01, 787. 

1902.  Top  of  wall  finished  off  with  cement 
mortar;  ^nff***nei  flUed,  etc.,  finishing  op  work. 
OSfTOOi 


Part   19,   FSJ.    Site  8.— Emplacements   for  Eight   12-ineh 

Mortars. 


1897.  I1H837V allotted.  Site aoqoired; work 
begmi  by  contract;  wharf  completed  and  6^1 
c.  y.  excavated  and  placed  in  slope  and  1,403  o.  y. 
of  concrete  placed.    97,  M7. 

1898.  Descrfptfon  of  battery.  All  concrete 
mixed  by  hand,  guns  and  carriages  moonted,  and 
battery  completed  under  oontnMst  Sommary  and 
costofwork.    Total O08t,tll3/xn.    98,000. 

1899.  Electric  plant  installed  and  battery 
wired  by  contnust;  battery  tamed  over  to  tha 


Artfllery.    Preservation  and  repair.    90.  81S,  830. 

1900.  Repairs  to  electrfo  light  and  power  planL 
00,  SOB. 

1901.  113,600  altotted  for  placing  layer  of 
asphalt  all  about  sides  and  roofs  of  '"•e**'^^  slu>t 
rooms,  passages,  etc.;  work  in  progress.    Ol,  788. 

1903.  Bampproofing  work  oontinaed.  08, 
7QL 


Part  20,  FSJ.    Site  8.— Two  Emplacements  for  S-lnch  R.  F. 

Guns. 


1897.  Work  to  be  dons  by  contnMst    97,  047. 

1898.  817,400  aUotted.  Contract  prke,  116,- 
798.50.  Work  begun  Aug.  10,  1807;  completed 
June  1,  18B8.  Description  of  battery.  No 
riages  on  hand.    98, 008. 


1900.  Carriages  received  and  mounted;  road- 
way bna^  no  guns  on  hand.  Total  oaet,  $17,40a 
00^870. 

1901.  Turned  over  Got  S7,  ISQO.    Ol^TSai 


Part  21,  FSJ.    Site  8.— Two  Emplacements  for  12-incli  B.  L. 

Kifles  on  Disappearing  Carriages. 


1898.  1100,000  allotted.  Work  begun  by  hired 
labor.  One  platform  completed.  Descriptfon  of 
plant,  water  supply,  and  oonstr.    98, 604. 

1899.  118,500  allotted.  Ouns  mounted,  ele- 
vitors  installed,  battery  wired,  and  completed  in 
aU  details  and  turned  over  to  the  Artillery;  cost 


of  battery,  1113,500.    Handling  and  mounting  3 
guns  and  carriages,  34,561.12.    99, 814, 830. 

1900.  Repairs  to  electric  plant  Defects  in 
carriages  corrected  at  the  expense  of  the  Ordnance 
Department    00, 870.' 

1901.  Base  for  range  finders  set    01«788L 


Part  22,  FSJ.    Site  3.— Two  Emplacements  for  e-inch  B.  L. 

Bifles  on  Disappearing  Carriages. 


1899.  347,000     allotted.    Excavation     begun,      over 
»,81& 

1900.  Carriages   mounted;    grounded   graded 
and  seeded.    No  guns  on  hand.    Battery  turned 


to  the  Artillery.    Cost  to  date^  337,383.91. 
Summary  and  cost  of  work.    00, 871. 

1901.   Trolleys  and  blocks  put  in  and  80^>4nd- 
alum  wash  applied  to  platforms.    Ol,  788L 
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FORTIFICATIONS. 


1919 


Pirt  23,  FSJ.    Site  3.— Two  Emplacements  for  IS-pounder 

it.  F.  Guns. 


1S99.  m;i4S  aliottod.    Work  completed,  az- 
-TA  earth  parapet  and  stairwAy.    Bnomiary  and 


1900.  Panpat  filled  In  and  sodded;  stairway 
and  mil  ereetad:  groonds  graded  and  seeded.  No 
gons  or  mounts  on  band.  Battery  turned  over  to 
tbeArtnicry.    Total  cost,  |10,4«fi.   00^87a 


Part  24,  FSJ.    Site  3.— Two  Emplacements  for  IS-pounder 

K.  F.  Guns. 


IMO.  OOgOOO allotted.    00^812. 


1001.    SIflO  allotted^    Emplaoements  and  road- 
way oanstr.;  turned  over  to  Artillery.    01,78& 


Part  2S,  FSJ.    Site  4.— Two  Emplacements  for  e-lnch  B.  L. 

Klfles  on  Disappearing  Carriages. 


1890.  150,000  allotted.  Wbaif  bollt  by  ooo- 
taet  Plant  installed.    90^817,821. 

1900L  Batta^F^  oomplatad,  eocoept  wiring  and 
^TLishiog  inUqrs  and  Icdocka;  carriagaB  moontad 


and  the  battery  tomad  over  to  the  Artfllery.    Total 
cost  to  data,  $48,2S5.54.    Summary  and  cost  of 
work.    00^  874. 
lOOl.   Trolleys  and  blocks  put  in.    Ol«780i 


Part  2S,  FSJ. 


Miscellaneous. 


^oHkoe  diainaga.  S3BS.21  allotted  kit  ooostr.  a 
T^tem  ol  surfMse  drains  on  reservation  1;  work 
eompleted.   01,785. 

Peace  itoiage  magasfae.    Hans  submitted.   01* 

as. 


Roadway.  83,816.50  allotted  to  oonstr.  road 
between  mortar  battery  and  13-lnch  battwy;  notb- 
ing  done.    01.  780.    Oonstr.  completed.    03,  703. 

dyflian  electriciana.  81,660  allotted  for  pay  lor 
Oa,70Bw 


Part  27,  FSJ. 


Preservation  and  Repair. 


General   re- 


1890.   11,000  allotted.    99,   806. 
puR  to  batteries  at  site  1.    00,868. 

1900.  11,000  allotted.  General  repairs,  site  2. 
00.  K6?.  SI  500  allotted  for  repairs  to  site  8.  00, 
ST..  C»OaOottedforsite4.    00,875. 

1901.  tl,700  allotted  'or  reservation  1:  repairs 
Dade.  01,  78B.  $1,200  aUotted  for  reservation  2; 
Rpoiis  etc.   made.   01,  787-    82£00  allotted  lor 


reservation  3;  misc.  repair  work.  01,  790.  8650 
aUotted  for  reservation  4;  mainten.  work.  01, 791. 
1002.  Reacrvatton  1;  repairs  to  wbarf  power 
plants,  sea  wall  etc.  02,  700  Reservation  2; 
repairs.  02,  701.  8500  allotted.  Reservation  8; 
repairs  to  various  works  02»  708.  Reeervation  4; 
repairs.    02. 708. 


Part  28,  FSJ.       Range  and  Position  Finders. 


1899.  ISO  allotted  creating  range  finders  at 
«il«liDd3.    99,807. 

1902.  16,000  aUotted  for  reservatfcm  2;  battery- 
rotmnsfHterU  station:  excavatkm  made:  fiounda' 
tioBi  boat  up:  ironwork  erected;  tower. nearly 
compietBd.  02,  700.    laoo  aUotted  for  reservaf on 


8;  concrete  bases  for  Rafferty  ran^  finders  aban- 
doned; structural  iron  bases  substituted.  02,  702 
114.600  allotted  tor  2  battery -commander's  stations 
reeervatfon  3;  fnstrument  column,  shields,  and 
Iramework  erected.    02,  702. 
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Part  29,  FS J. 


Searchlights. 


1901.    Proj.    submlttad;  est    cost     |78,821.0S. 
01,79L 


Part  30,  FSJ.      Sea  Walls  and  Embankments. 


Fort  MeHenry.  Est.  cost  of  repairs  to  sea  wall, 
tlO,000.  94,  14.  Wall  in  rear  of  cemetery,  72T 
long,  completed;  rear  of  site  of  Itart,  about  808^  kmg, 
in  progress.  05,  15.  $8,591.51  allotted.  Sea  wall 
808'  long  completed.  9a,  489.  $13,750  allotted. 
Sea  wall  built  by  contract;  cost.  $14,214.90.  97, 
640. 

1901  >  $3,000  allotted  for  reinforcing  wall  on 
reservation  1  with  ooncretB;  1  200  1.  f.  done  01, 
786.  $18,000  allotted  for  filling  behind  concrete 
wall;  9,800  c.  y.  excavated  and  placod  In  fill,  and 
200  1.  f.  foundation  placed  Ibr  extension  of  wall. 
01,  789.  Reservation  4;  $3,000  aUotted.  1,266 1.  f. 
wall,  2'  wide  at  top,  4'  wide  at  base,  5'  high,  constr. 
01,790. 

1902.  Ressrvatioh  1;  400^  boflt  during  year 
completed;  concrete  wall.    OSt  TOO.   Beservatioa 


3;  riprap  foundation  for  wall  placed;  fill  oom- 
pleted;  sod  placed  to  prevent  washouts.  02,  702: 
BMsrvation  4;  fill  work  finished;  swamp  sod 
placed  behind  waQ  to  prevent  washouts.    02,  703. 

Hawldns  Point  $7,000  aUotted  for  repairs  to 
sea  wall;  work  in  progress.  97,  641.  3.049  c.  y. 
of  riprap  and  4.476  c.  y.  of  oyster  shells  and  earth 
filling  placed;  cost  $6,646.40.  98,  6S9.  $35,000 
allotted  lor  sea  walls  at  sites  1  and  3  under  con- 
tract; some  work.  99,  807.  82L  1,600  e.  y.  of 
riprap  placed  on  foce  6.  99,  820.  Sea  wall  at 
s^  1;  completed  by  hired  labor  (contract  expired). 
00,  867.  Sea  wall  at  site  3  completed  by  hired 
labor.  00,  872!  $^000  allotted  for  sea  wall  at 
8ita4.    OOb87& 


Part  31,  FSJ. 


Sites. 


Three  sites  needed  for  batteries.  95, 14.  $46,500 
allotte4  for  sites  at  North  Point,  28^  acres;  Haw- 
kins Point,  12.47  acres;  and  Rock  Point  100  acres. 
96,  489.    $4,500  paid  for  land  at  Hawkins  Point 


97,  641.  Site  at  NorOi  Point  purchased.  $13,500 
paid.  97,  647.  $27,500  paid  for  lon  acres  of  land 
at  Rock  Point  97,  649.  $155.55  allotted  for 
survey,  reservatfon  1;  made.    08,  TOOl 


Part  32,  FSJ. 


Submarine  Mines. 


1893.  Mining  casemate  nearly  completed. 
93,8. 

1898.    Mines  planted.    98,22. 

1890.  Mining  casemate  at  site  2  waterproofed. 
$6,240  allotted  for  operating  mine  field  and  removal 
and  storage  of  torpedo  material.  99,  813.  $6,670 
allotted  for  mining  casemate;  nearly  finished. 
Summary  and  cost  of  work.  99,  816,  821.  $5,000 
allotted  for  torpedo  storehouse  under  contract 
99,  81('>.  $3,500  allotted  for  cable  tank;  completed 
and  crane  erected.  Summary  and  cost  of  work. 
99, 817.  821. 

1900.  Est  of  $9,550  for  m'nlng  casemate  at 
site  1  approv.;  no  funds.  00,  868.  Casemate  at 
site  3  practically  completed  and   torpedo  stan- 


house  bnflt  00,  872.  $500  allotted  tor  site  4:  no 
expend.,  as  torpedo  material  was  stand  and  cared 
for  by  Engr.  foroe.  $1,000  allotted  for  supplies  for 
seacoast  defenses;  no  requisition  as  yet    00,  875 

1901.  $9,000  allotted  for  constr.  mining  case- 
mate, reservation  1;  excavation  made;  concrete 
brought  up  to  height  of  roof  beams.  01,  785. 
Reservatfon  3;  telephone  conduit  between  case- 
mate and  storehouse  completed;  other  misc.  work 
done.  01,  789.  Storehouse  and  cable  tank  com- 
pleted: turned  over  to  Artillery.  01,  789.  Mate- 
rial cared  for.    01,  791. 

1902.  $1,202.29  allotted  for  mining  raaemate. 
reservation  1;  work  completed.    01«  689i 


Part  33,  FSJ.    Supplies  for  Seaeoast  Defenses. 


1901.  $1,400  allotted  for  enlarging  coal  bfai  fai 

rear    of  12-inch    emplacement.    01,    786.    $1000 

allotted.  Supplies    purehased    and    distributed. 
01,  791. 


1909.  Work  of  enlarging  coal  storsge  com- 
pleted. 02,  699.  $363.04  aUotted  Supplies  pur- 
chased and  furnished.    02*  7QL 
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FOBTIFIOATIONS. 


1921 


FSK.      WASHINGTON,  D.  C,  FOKTIFICATIONS. 

(NQa.->B«parts  on  these  works  from  IfKB  to  1913  are  of  a  cenenl  chumntiff  only.    See  the  flnt  If 
pifes  afcMh  ansnel  report  from  19GS  to  1913.) 


Part 


Title. 


Period. 


1 
2 
3 
i 
i 
I 
7 
S 
I 
10 

n 

12 

u 

14 

u 

K 
17 
IS 
19 

a 
a 


OoptnctB... 

EugiueuiDg  features. 

Enciimc^-Chlef  of  EngineecB. 
BE 


1800-1908 


In  charge 

Assbtants. .....•..••.............••••.•■•••..••.•.••••••.•••••••••••••••••••••■•«< 

Fort8,etc.  (operations,  ^tments,  etc.) 

Potomac  R.,lCd.~Fort  Washington 

FortFooto 

Left  bank— 3-giin  battery 

Two  10>iiichgnn  emplaoements •...•.....••.... 

R.  F.  battery— two  4-inch  Drlggs-Schroeder  guns 

Two  emplacements,  10>inch  gnns,  disappearing  carriages 

Battery  K,  eight  12-inch  mortals,  B.  L.  rifles  on  carrugeSf  model  UOO 

Battery,  two  15-pounder  R.  F.  guns 

Battery,  two  6-inch  R.  F.  guns 

Rfghtbank— 3  emplacements.  8-lnch  guns,  disappearing  carriages 

Emplacements,  two  5-inon  R.  F.  guns 

Battery,  three  i5-pounder  R.  F.  guns 

MinaDaDcoas  (electric  lighting,  etc.;  passageways;  mounting  guns,  etc.;  obstructioos 

in  Potomac  K.:  tetophone  booths;  expernnental  parapets,  etc.) 

PreserrationandrepaJr 

Range  and  position  nndera 

Sites 


2A   Safanarlne  mines. 
25   SoppUes 


1860-1919 
1883-1880 
1800-1903 
1802-1880 
1816-1908 
1816-1888 
1803-1902 
1803-1900 
1800-1000 
180&-1900 
1888-1900 
1800-1901 
1891^1901 
1899-1901 
1897-1901 
1889-1902 
1900-1902- 

1800-1902 
1898-1902 
180»-19O2 
1892-1883 
1891-1899 
1900-1902 


Psrtl,FSK« 


Ckintracts. 


1896b  Bmall  at,  UM  per  a  y.;  granolithic  st, 
lUIB  p«  c  y.;  brick,  813  per  M;  Rosendale  cement, 
1^  pv  banal;  Portland  cement,  83.37  per  barrel 

1597.  Rcsendale  cement,  4,000  barrels,  84i« 
pff  banal.  07,662:  Two  emplaoements  for  8-inch 
PDs,bdQdiDg  wharf,  858,683.90.    97,663. 

1598.  Natoial  cement,  4,000  barrels,  61i  per 
baird;  aud,  1,000  c.  y.,  40t  {Mr  c  y.;  pebbles,  1,000 
e-  ?.,  ttc  par  c.  y.;  riprap  st,  1,800  c.  y.,  81.85  per 
e.7.;biok«iit,l/»0c.y.,$1.50perc.y.    08,672. 


Electric  light  and  power  plant,  87,683.92;  I  beami, 
1,423  pounds,  ^  per  pound.    98, 674,  678. 

1900.  Rosendale  cement,  5,000  barrels,  81.13| 
per  barrel.    00, 881. 

1901.  Iron  and  steel  roofs,  11,186;  staftts,  rail- 
iUgs,  and  ladders,  81,460.43;  tram  laHs,  trolleys, 
and  hoists,  81,460;  Ibmiahing  and  erecting  lifts  and 
cranes,  81,730.  01,  796.  Furnishing  and  deUrer* 
ing  stairs,  8180;  roof,  8305. 

1902.  Installing  electric  plants,  84,718,  82,80^ 
and  88,975.    OS,707,7ia 


Part  2,  FSK. 


CoQoite,  settlement  ofL    OOi  877. 

Eip«lDMntal  parapet    98,   668;  99»   i26  00, 


Engineering  Features. 

Waterproofing.    98. 6001 
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Part  3,  FSK. 


Engineers. 


Chief  of  Bnglneen.  B^  66,  13;  67,  12;  68, 
15;  69,  14;  70,  21;  71,  17;  72^  14;  73,  15;  74,  18; 
76, 19;  76,  20;  77, 16;  78, 19;  70,  23;  80,  30;  81, 
88;  82,  36;  83,  31;  84,  38;  86,  29;  86,  29;  01,  6; 


02,7;  03,8;  04,10;  06,9;  06,16,490;  97,15,650; 
08,  22,  667;  00,  24,  822;  00,  22,  876;  01,  23;  02, 21; 
03,  9;  04,  5,  9;  06,  5;  06^  5;  07,  5(  08»  0;  00, 10; 
10,12;  11,8;  12*7. 


Part  4,  FSK. 


Board  of  Engineers* 


Oonstitated,  1882,  to  consider  and  report  upon      if  any,  could  be  dispensed  with,    a^  82»  421;  87, 
the  condition  of  fortifications,  and  what  number,      11;  80b  & 


Part  5,  FSK. 

ICaJ.  B.  8.  Alexander,  1866i 

MaJ.  J.  A.  Tardy,  1867, 

Col.  H.  Brewerton,  1868. 

MaJ.  N.  Michler.  1870. 

Lt.  Col.  J.  D.  KurtE,  1870. 

Lt  CoL  W.  P.  Craighill,  1870-831 

Oapt  C.  B.  Phillips,  1S7& 


Engineers  in  Charge. 


Gapt.  T.  Turtle,  1888. 

Lt.  Col.  P.  C.  Hains,  1883-08. 

Uai.  L.  C.  Oyerman,  1892. 

Capt.  T.  Turtle,  1892. 

Uai.  C.  E.  L.  B.  Davis,  1892-901 

Lt  CoL  C.  J.  Allen,  1896-1908. 

liaj.  W.  M.  Black.    1902. 


Part  6,  FSK. 

Lt  O.  A.  Zinn,  1892-94. 

Lt  D.  DuB.  Qaillard,  189&-06w 


Assistants. 


Lt  O.  P.  Howdl,  1896-97. 
Lt  J.  J.  Morrow,  1897-«l 


Part  7,  FSK— 


FOBTS  AND  BATTERIES. 


Part  8,  FSK.    Fort  Washington,  Potomac  Biver,  M d« 


1816.    Work  begun.    80, 39. 
1866.    The  necessary  ameliorations  to  be  con- 
sidered by  BE.    66, 13. 

1870.  Importance  of  fort  Modification  plans 
being  prepared.    70,  22. 

1871.  Observations  made  for  determining  the 
directfon  and  force  of  the  surface  and  subsuriiaoe 
currents,  for  use  in  placing  explosives.    71, 18. 

1873.  $21,000  app.  Projs.  of  earthen  barbette 
batteries  immediately  n.  and  s.  of  main  work,  as 
well  as  modiflcatfon  plans  of  existhig  water  battery, 
prepared.    72, 15. 

1873.  $25,000  app.  Work  begun  in  March  on 
remove  of  old  demilune  not  required  by  new 
plans;  completton  of  exterfor  supporting  bank  d 
earth  for  sand  parapet;  excavations  for  traverse 
magazines  made,  and  some  concrete  work.    73, 10. 

1874.  Work  on  demilune,  masonry  of  traverse 
magaKlnes,   and   embankments;  2  platforms  be- 


tween traverse  magasines  completed,  and  work  on 
other  platforms.  Title  to  an  adjoining  300«cre 
tract  nearly  perfected.    74, 19. 

1875.  Pintles  set  in  4  new  platfcnms;  minor 
work  and  repairs;  adjofasing  tract  of  land  pu^ 
chased.  Survey  of  entire  territory  completed. 
75,19. 

1876.  Repairs  of  wharf,  cribwork,  and  minor 
repairs.    76, 20. 

1877.  Repair  of  br.  at  sally-port  CDtranoa, 
wharf,  fences,  and  cribwork.    77, 16. 

1878.  Revised  proj.  prepared.  Repairs  ol 
wharf  and  roofe  of  2  prhicipal  magasines.    78,  20- 

1870.    Repair  of  wharf,  etc    70,21. 

1880-85.  Preservation  and  repair.  80^  39: 
81, 39;  89, 37;  83,  32;  84,  37;  85,  30. 

1886.  Traverse  rails  and  pintle  plates  for  foot 
15-inch  gun  platforms  laid.  Repair  of  tiUnptt, 
magasines,  and  fences.    86,  aoi 


(^  Vol.  n.  po.  Ti-17971 
L  for  f  zplanations,  etc.  J 


FOBTIFICATIONS. 


1923 


Put  9,  FSK.    Washington,   D.   C— Fort  Foote,   Potomac 

Blver,  Md. 


tan.  WorkbeKim.    80,39. 
1870.  Importanoe  of  fort.    Survey  and  minor 
yp^  oi  pound  ^terior  to  the  exbting  works. 

70,  a. 

187L  Wharf  rebuflL  ObaenratJons  made  for 
(ktBSiBation  of  the  dirration  and  force  of  the 
vslKt  aod  nbsarfece  currents  for  luo  in  placing 
expssiTo.    7t,  17. 

1879.  SZlOOOapp.  Modification  plans  approT.; 
imnrcinents  made  for  pnrchaae  of  site.    72, 14. 

1H73.  125,000  app.  Sita  acquired  and  work 
hfvm  to  April  on  completion  of  wharf  and  necea- 
f.f.r  stroctores  for  execution  of  work;  earth  em- 
U-jLOKnt   tor  new    parapet    nearly   completed. 

1874.  Work  on  earth  embankments  and  slopes. 
cTika  maeaarj  in  magaxlnes   and  wing  wall: 


wharf  extended:  Iknmdatwns  of  4  front  pintle  gun 
platforms  completed.    74, 1% 

187ff.  Completing  platforms;  work  on  masonry 
of  magazines.  Land  acquired  to  afford  the  garrison 
an  outlet  to  the  Piscataway  Road.    75, 19. 

1876.  Repairs  of  cribwork  and  wharf.    76,  20. 

1877.  Two  new  iront  pintle  15-ineh  gun  plat- 
forms provided  with  traverse  circles,  and  a  tem- 
porary woodoi  breast  height  built  in  front.    77, 16. 

1878-85.  Preservation  and  care.  78,  19;  79; 
23;  80,  30;  81,  38;  83,  30;  83.  32;  84,  37;  85,  30. 

1886.  Traverse  rails  and  pintle  plates  laid  Ibr 
two  15-inch  guns:  repair  o.  quarters,  roads,  and 
slopen.    86, 30. 

1 901.  860  allotted.  Repcdrs  to  wharf  and  road- 
way.   01,  791. 

1902.  l50aUotted.    Minor  repairs.    02,704. 


Part  10,  FSK.    Left  Bank  of  Potomac  Biver,  Md.— Two-gun 

Battery. 


18K.  8117,150  allotted,  1891.  Plans  approv.; 
«<^k  began  in  September,  1891;  wharf  buflt,  plant 
fTvcted,  snd  excavatfon  in  progress.    02,  4,  7. 

1893  Excavation  completed;  concrete  work 
benn.   98,  & 

1894.  Two  emplaoements  completed,  awaiting 
^isioa  of  details  of  carriages.    04, 10. 

I89e.  sao,826  allotted,  1805.  Emplacements 
t-^j  comi^ted.    Totaloost  to  date,  1141,403.03. 

,  «e.i6,«L 


1807.  Guns  mounted  and  battery  completed. 
97,  651. 

1809.  Electric-light  plant  installed  and  repain 
of  granolithic  oovering  on  superior  slope.    09,  922. 

1900.  Battery  turned  over  to  the  commanding 
officer  July  6, 1899.    00,  870. 


Pirt  11,  FSK.    Left  Bank  of  Potomac  Biver,  Md.— Two  10-Ineh 

Gun  Emplacements. 


1896.  190,000  allotted.  Work  begun  on  1  em- 
rltppment.    96,16. 

1897.  Emptaccment  practically  completed  and 
PBQ  moonted  in  May,  1^97,  on  a  disappearing  car- 
^^.  1'.  F.  model  1894.  941,500  allotted  for  an- 
^^  emplacement,  which  was  begun  in  June; 
ucaTition  nearly  completed.    07, 658. 

1898.  Oon  mounted  on  a  disappearing  car- 
ntt^  L.  F.  model,  1896,  and  battery  practically 
<<«pleted;  minor  work  required.    08, 607. 


1800.  Stairs  and  railways  erected;  observatfon 
statfon  for  tjrpe  B  range  flndcr  built;  cement  floor 
placed  in  dynamo  room;  tiln  partitton  built  be- 
tween boiler  and  dynamo  room;  and  electric  plant 
installed.    00,  822. 

1000.  Battery  turned  over  to  the  commanding 
officer  July  6,  1899     00,  87& 


Hrt  12,  FSK.    Left  Bank  of  Potomac  Blver,  Md.— Bapld-flre 
Battery — Two  4-lnch  Driggs-Schroeder  Guns. 


1898.  113,150  altotted.  Work  begun  in  May: 
^  BttCB^ne  removed,  concrela  floors  of  both 
*>>maiei  and  abont  hal<  that  in  walls  of  1  mag^ 
^  pitted;  both  gnos  betaig  mounted.    08, 670. 


1800.  Mounting  of  guns  completed  and  bat- 
tery completed.    Summary  or  work.    00,  824. 

1000.*  Battery  turned  over  to  the  commanding 
officer  July  6^  1899.    00,  878^ 


1924     INDEX  TO  BEPOETS,  CHIEF  OP  ENGINEERS,  U.  S.  ARMY,  188»-1912, 


Part  13,  FSK.    Left  Bank  of  Potomac  Blver,  Md.— Two  Em- 
placements for  10-lnch  Guns  on  Disappearing  Carriages. 


1898.  S92,a0O  aUotfced.  Work  begun  in  March; 
ooncrete  work  two-thirds  completed.    98, 070. 

1899.  11,000  allotted.  Oons  and  caxriagM 
mounted  and  battery  completed.  Summary  of 
work.    99, 823. 


1900.   Battery  turned  over  ta  tbe  command  fpg 
officer  July  fl^  law.    00.87fi. 


Part  14,  FSK.  Left  Bank  of  Potomac  Blver,  Md.— Battery  E, 
for  Eight  12-lneli  Mortars,  B.  L.  Blfles  on  Carriages,  Model 
of  1896. 


1899.  $113,000  allotted.  Work  begun  In  August, 
1808.  excavation  completed.  4,478  o.  y.  concrete 
placed  and  10  400  c.  y.  earth  placed  fn  embank- 
ment   Battery  about  half  completed.    99,  824. 

1900.  Concrete  work  on  magazines  and  par- 
apets completect;  asphalt  covering  of  magazine 
placed;  no  mortars  received;  base  rings  to  be 
taken  up  and  releveted.  Summary  and  cost  of  work. 
00,877. 


1901.  $4,000  allotted.    About  12%  of  oonslr. 
work  remained   to   be  done;  completed:  electric 
lights  installed  and  mortar  mounting  accepted 
01,  702     Base  rings  reset*  platforms  tested.    Ol, 
703. 

1902.  Electric-Ught  plant  instaOed     08,  7Q& 


Part  15,  FSK.    Left  Bank  of  Potomac  Blver,  Md.— Battery  for 

Two  15-pounder  B.  F.  Guns. 


1899.  $9,500  allotted.  Workbegunin  Mar<Aion 
excavation  and  placing  concrete.    99, 825. 


1900.  Work  completed  except  gun  platforma^ 
awaiting  arrival  of  mounts.    00, 879. 

1901.  Railings  set    01,794. 


Part  16,  FSK.    Left  Bank  of  Potomac  Blver,  Md.— Battery  for 

Two  6-lncli  B.  F.  Guns. 


1899.  $50,180  allotted.  Work  begun  in  June. 
99,826. 

1900.  Difficulty  in  obtaining  material;  995  cy. 
concrete  placed,  3,000  c.  y.  excavation  and  embank- 
ment made;  about  2^  of  work  done.    00,  87d. 

1901.  $5,450  materials  i-eceived;  installation 
ammunition  hoists,  concrete  oonstr.  completed;  base 


rings  set,  embankments  built,  roadway  and  gutters 
constr.;  battery  93%  completed.    01,794. 

1903.  Electric  conduit  and  trolley  beams  in- 
stalled; roadway  and  guttws  finished;  wwk  com- 
pleted; carriages  mounted,  guns  received.    02, 70&. 


Part  17,  FSK.    Bight  bank  of  Potomac  Blver,  Ta.— Three 
Emplacements  for  8-lnch  Guns  on  Disappearing  Carriages. 


1897.  $106,125  allotted.  Work  to  be  done 
under  contract  begun  in  January.  11,623  c.  y.  exca- 
vated, 5,537  c.  y.  placed  in  embankment,  drainagj 
system  put  in.    97,  652. 

1898.  Wharf  completed.  Excavation  and  con- 
crete work  completed.  $1,850  allotted  for  mount* 
ing  guns  and  carriages;  completed.  Method  of 
work  described.  $120  allotted;  i  telephone  booths 
built    98,670. 


1899.  Completing  details  of  machinery,  doors, 
'oadwasr,  covering  the  embankment  wttii  soU. 
99,832 

1900.  Battery  turned  over  to  the  commanding 
officer  Jan.  13,  lOOOi    00, 885. 

1901.  Minor  repairs.    01,798. 

1903.  Bleotrlo  Ijght  and  power  plant  installed. 
Ol«70Ji. 


rec«  VoL  II,  pp.  vi-lTSTl 
L  for  explazuidons,  etc  J 


FOBTIFICATIONS. 


1925 


Part  18,  FSK.    Right  Bank  of  Potomac  Klver,  ¥a.— Emplace- 
ments for  Two  5-inch  K.  F.  Guns. 


1890.  Ili^SOO  allotted.  Work  bagqn  In  No- 
Tember,  1806.  BxcaTAtioa  and  concrete  work  In 
proffress.  Platforms  dalayad  because  of  nondelivery 
of  Cbe  gun  motmts.    99*  832. 

1900.  Wofk  suspended;  about  tfaree-lourths 
eompleted;  ftmds  cizbaQstad:  no  moontB  raoelred. 
0O»684. 


1901.  t2,700  allotted.  Gun  platforms  and  par- 
apets finished;  cylinders  of  gun  mounts  set;  bat- 
teries practically  finished.    01, 796. 

1903.  Erection  of  railing  and  general  care  of 
batteries;  guns  received,  1  mounted. .  02*  706. 


Part  19,  F8K.    Right  Bank  of  Potomac  Blver,  ¥a.— Battery 

for  Three  15-pounder  B.  F.  Guns. 


1900.  tlS^OO  allotted.    No  work  done.    00, 

1901.  Materials  purchased;  work  commenced; 
shoot  60%  concrete  laid;  oonstr.  work  one-half 
done.    01«799. 


1902.    ParaiMts  and  earth  embankments  built; 
drainage  system  completed.    020  70& 


Part  20,  FSK. 


Miscellaneous. 


Electric  light  and  power  plant^Left  bank  of 
Potomac  B.,  Md.  1898.  98,250  aUotted.  Work 
to  be  done  by  contract    98,  670. 

1890.  Plant  installed  and  tested.  Description 
of  plant.  Total  cost  of  plant  in  place,  $7,970.60. 
99,827. 


Electric  light  and  power  plant— Right  bank  of 
Potomac  R.,  Va.  1899.  19,032.57  allotted. 
Work  begun  oo  power  house  and  dstem;  both 
completed  except  floor  of  power  bouse.    99, 833. 

1900.  House  completed  ready  lor  eoghie  and 
bofkr.   Plant  not  yet  installed.    00,886. 

1901.  $4,800  aUotted  for  plant  with  a  2&. 
kilowstt  generator.    01, 790. 

1902.  Cistern  and  building  for  bousing  engine, 
boflar,  and  dynamo  oompleted;  aerial  pole  line 
ncted.    02,706. 


ElcT&ted  rear  passageways.  1901.  Left  bank: 
tlfiSO  allotted  for  connecting  gun  platforms  and 
obswing  statfon;  oonstr.  begun;  work  30%  conk- 
piet«d  01,796l  Right  hank:  $1,485  aUotted. 
Work  25%  completed.    01,800. 

1902.  Left  bank:  Work  completed.  02,  706w 
Right  bank:  Work  oompleted.    02,  700. 


Moonting  10-inch  gun  on  barbette— Left  bank  of 
PoUxBsc  R.,  Md.  1898.  $1,750  alk>tt«d  for 
moonting  for  defense  the  lO-ioch  gun  and  caniiga 
■Dt  lor  experimental  firing;  platform  was  built  in 
Msj  sad  gun  and  carriage  mounted.    98, 07L 


1899.  Oun  removed  fh>m  its  temporary  posl* 
tfon  and  mounted  on  its  platform  in  readiness  for 
firing  at  targets.    99,  824. 


Washington,  D.  C— Obstructions  of  the  Potomac 
S.  1806-49.  Several  methods  of  preparing  and 
estab.  suitable  obstnictfons  under  consideratfon. 
Oe,  13;  67. 12;  68, 15;  69, 15. 

1870-76.  Not  found  practicable  to  make  the 
desired  experiments  ni>on  these  bbstructfons; 
material  stored  at  Fort  Foots.  70, 21;  71. 17;  72, 
14;  78, 16;  74, 18;  75, 10;  76, 20. 

1877.  Building  in  which  material  was  sttitl 
repaired.    77, 16 

1879-8a    Repair  of  buildings.    79,  23;  80^  39. 


Washington,  D.  C— Telephone  booths.  1898. 
Batteries  B  and  Q,  $160  allotted;  work  completed 
and  the  booths  set  in  place.    98, 070. 

Experimental  parapets  and  platform— Left  baiik 
of  Potomac  R.,  Md.  1898.  $20,250  allotted  for 
building  experimental  parapets,  shield,  and  plat- 
form, and  parapet  for  gun.  Work  begun  in  Decem- 
ber, nearly  completed.    98, 668. 

1899.  $1,500  allotted.  Gun  mounted  and  work 
completed.  Parapets  tested  June  28,  1899.  99, 
826. 

1900.  Removizig  loose  concrete  so  as  to  trace 
the  path  of  the  projectile,  and  minor  repairs.  00, 
880. 

1901.  Oun  and  carriage  shipped  away;  gun 
platform  filled  up  and  graded.    01, 70& 


1926     INDEX  TO  REPORTS,  CHIEF  OP  BNGINEEBS,  U.  8.  ABMY,  1866-1912. 


Part  21,  FSK.  Preserration  and  Repair. 


1898.  Three  buildingB  repaired  for  employees. 
98.668.  Repairs  of  mining  casemates;  strengthen- 
*ng  tbe  parapet  in  front  of  16-Inch  guns;  fitting  up 
a  field  magaaine  for  15-hich  gun.  S175  allotted  for 
dismounting  and  shipping  two  16-inch  guns  and 
carriages.  Minor  repairs  of  wharf,  cisterns,  fences, 
etc.  98.  669.  $600  allotted  fbr  purchaM  of  some 
equipage,  painting  concrete  surface  of  emplace- 
ment, and  clearing  fronts  of  guns.  98,  671.  Wire 
fence  5'  high  built  around  8-inch  emplacement  at 
cost  of  1340.    98,  678. 

1899.  Left  bank  of  Potomac  R.,  Md.:  S6,678 
allotted.  Roller  paths  of  two  15-inch  8.  B.  guns 
taken  up  and  shipped;  superior  slope  injured  by 
firing,  repaired;  slopes,  roadways,  drainage,  tor- 
pedo material,  and  ammunition  lifts,  etc.,  repaired. 
99,  830.  1954*  allotted  for  repairs  of  earth  slopes 
and  roadway  of  Battery  Q ;  minor  repaire.  99, 834. 
1560  allotted  for  emergency  purposes.    Right  bank 


of  Fotomae  R.:  Catting  timber  to  aHonl  a 
field  of  fire  for  the  three  8-hich  gima.    Work  oam- 
pleted.   J99,8S4. 

1900.  $2,802  allotted  for  emplaMineiiti  on  left 
bank  of  R.  Searchlight  outfits  cared  for,  qiurtersi 
repaired,  and  minor  work.  00,  880.  $1,354  al- 
lotted for  emplaoemets  on  right  bank  of  B.,  re- 
pairs of  slopes,  drains:  altering  ammunition  hoists 
and  minor  work.    00,  885. 

1901.  $1,225  aUotted  for  misc.  repair  work: 
magazines  and  corridors  lined  with  tile,  left  bank 
Potomac  R.  01,797.  $725  aUotted.  Right  bank; 
repairs  to  ammunition  lift;  drains  cleaned,  mbbish 
removed,  etc.    01, 801. 

1902.  Left  bank:  $310  aUotted.  Repairs  made 
to  ammunition  lifts,  parapet  lO-ineh  batterj, 
slopes;  grass  and  weeds  cut.  03, 706.  Ri^ht  bank: 
Batteries  cared  for  and  cleaned  up;  mne.  repair 
work  done:  $U0  allotted.    02, 700. 


Part  22,  FSK.      Kange  and  Position  Finders. 


1898.  Batteries  B  and  C— $350  allotted  for  2 
observing  stations;  work  completed.    98,  670. 

1899.  $93  allotted  for  mounting  2  type  B  range 
findere  each  at  Batteries  B,  C,  and  D.  Work 
completed  in  October,  1898.  99, 830.  $100  allotted 
for  taking  accurate  horizontal  measurements  and 
making  blue  prints  for  locatfon  of  range  finders; 
work  completed.  99,  830.  $3,692  allotted  for 
battery-commander's  statfon  at  Battery  D.  $222 
allotted  for  2  type  B  range  finders  at  Battery  Q. 
Work  begun.    99,  830,  833. 

1900.  $20,720  aUotted  for  battery-commander's 


station  at  10-inch  batteries;  stations  aboat  three- 
fifths  completed.  00,  879.  $4,250  allotted  ibr 
battery-oommander's  station  near  tlie  8-inch  batr 
tery;  work  about  60%  finished.    00,  885. 

1901.  Left  bazik:  Battery-oommander's  sta- 
tfon practically  finished.  01,  794.  Right  bank: 
Battery-commander's  statfon  practicaUy  finished. 
01,  800. 

1902.  Left  bank:  8tatfons  turned  over  Aug. 
29,  1901.  02,  706.  Right  bank:  Work  on  stations 
completed;  turned  over  Aug.  26, 1901.    02*  TOii 


Part  S3,  FSK. 


sites. 


Bheridans  Point,  below  Washington,  D.  C. 
$13,576.87  paid  for  90.6  acres  by  appraisement. 
92,  9;  93,  IL 


Part  24,  FSK. 


Submarine  Mines. 


1 89 1 .    One  mining  casemate  being  buHt.    91 , 7. 
1893.    Mining  casemate  completed;  cost,  $15,- 
784.95.    03,  & 

1898.  Cable  storage  tanks  completed.  98, 667. 
$4,900  allotted  for  a  brick  storehouse  for  submarine 
mine  material.  Walls  and  roof  completed.  98, 
668.  Waterproofing  mining  casemate.  98,  669. 
$3,500  allotted  for  purchase  of  explosives.  $13,725 
allotted  for  planting  mines:  casemates  fitted  up 
and  machinery  installed;  3  triangulatfon  statfons 
laid  out  and  mines  planted.  98, 675.  $925  allotted 
for  observing  tower  and  range-finding  station; 
completed.    98, 678. 

1899.  Cable-storage  tank,  small  additfon  made 


to  foundatfon  at  front  of  shed,  and  a  gravel  plat- 
form buOt  in  front  of  it;  minor  work.  99,  827 
Storehouse  for  submarine  mine  material;  floor  1 
foot  thick  bunt;  storeroom  Ibr  eonfidentiat  and 
delicate  apparatus  built;  racks  for  mine  cases  put 
up;  sea  wall  built  along  R.  front  and  building 
completed.  99,  827.  $4,500  aUotted  for  extending 
the  minbig  casemate;  work  begun  and  excavation 
nearly  completed.  99,  82&  $9,746  aUotted  for 
torpedo  defense;  aU  mines  and  cables  removed 
from  R<,  cleaned,  and  stored;  searchlight  operated. 
Unloading  mines  described.    99,  82S. 

1900.    Extensfon  to  the  mining  casemate  built 
in  1891  completed.    00, 880. 


Part  25,  FSK.    Supplies  for  Seacoast  Defenses. 

1900.  $600  aUotted     Nothing  done.    00,  881.  1902.    $355  aUotted.    Boiler  electric  plant  put 

1901.  Supplies  purchased  and  issued.    01. 796.      in  order;  supplies  purchased  and  issued     02, 706 


fSee  ToL  IT.  pp.  ¥1-17971 
L  for  ezplaaatfons,  etc.  J 


F0BTIFICATI0K8. 


1927 


FSL.     HAMPTON  ROADS,  ¥A.,  FORTIFICATIONS. 

(NoTC—IUpaKts  <m  th«M  works  flrom  1903  to  1913  are  of  a  ganeral  cbaracter  only.    8ee  the  first  16 
psftfof  eachaninial  report  from  1903  to  1913.) 


Ptft 


I 


Title. 


1 
3 

a 

4 
5 
6 

m 
I 

8 
9 

10 
11 
13 
13 
U 
U 
16 
17 
U 
19 

ao 

21 
22 
23 
24 

25 


36 
27 
28 
29 
30 
II 
32 


•  QiDtracts 

I  EngtaMering  features 

EngtaMera-Oilef  of  Engineers. 
BE 


Indiarge 

Assistants 

Forts,  etc.  (allotments,  operatfons,  etc.) 

Fort  Monroe ,  Old  Point  Comlbrt ,  v  a 

Fort  Wool  (Fort  Calhoim) 

Bedoabt  A— Emplacements,  10-inch  guns 

Emplacement,  one  10-lnch  gun , 

Mortar  battery,  sixteen  12-tnch  mortars 

Platform.  S-inch  rifle  on  A.  R.  F.  barbette  carriage,  model  1892. 


Redoubt  B  (feft_balf>— Emplacement,  10-tnch  gun  on  spit. 

Its... 


Redoubt  B-C— Three  10-lnch  gun  emplacement 

Four  4.73-inch  R.  F.  gun  emplacements 

Platforms,  four  8-lnch  rifles  on  parapet i 

Emplacement,  10-inch  gun  in  bastion 

Battery,  three  13-inch  guns 

EfflptaieementB,  four  16-pounder  R.  F.  guns 

Emplacements,  two  6-lnch  R.  F.  guns 

Emplac«nents,  two  13-inch  guns 

South  side  of  chan.— Emplacements,  two  6-inch  R.  F.  guns 

Emplacements,  four  ^inch  R.  F.  guns 

Miscellaneous  (electric  plant;  ammunition  hoist:  maneuvering  installation:  destruc- 
tion of  loaded  mine;  li.  B.  elertric  plant;  M.  a.  azimuth  circles:  railings;  speaking 
tubes;  tide  gauges;  gallery;  walks;  bridge,  Mill  Creek,  Va.;  reinforcing  magasines; 

sewerage  system;  wharf) 

Presei  vation  and  repairs 

Range  and  position  finders 

Sea  walls  and  embankments 

Sites 


Submartoe  mines. 

SoppUes 

Waur  supply 


Period. 


1887-1903 


1866-1913 
1882-1888 
1866-1902 
1891-1898 
1817-1912 
1817-1886 
181»-1901 
1802-1806 
1893-1806 
18a'i-1902 

1898 
1897-1901 
189^1901 
1898-1899 
1898-1899 
1899-1902 
1899-1902 
1900-1903 
1901-1902 
1901-1902 

1902 

1902 


1899-1902 
1K9H-1902 
1K97-1902 
1891-1902 

1892 
1891-1900 
1901-1902 
186i^l803 


Pirtl,FSL. 


Contracts. 


1887.    Wharf .  988,306.    8S,8D6. 
1889.   Storehouse,  67,440.    fm,386. 

1897.  Tower  and  wooden  building  fbr  range 
finder,  n,179.    97,660. 

1898.  £kctric4ight  plant,  $4,430.    98,685. 

1899.  Conaete  storage  tank,  $1,769.50.  99. 
Stt. 

1900.  American  cement,  66i«  per  barrpl;  Port- 
laad  cement,  62.30  per  barrel;  broken  St.,  61.889  per 
c.  y.;  granolithic  St.,  $1,389  per  c.  y.;  Rosendale 
eaBent.$l.»  per  barrel.    00,888,891. 

1801.  Material  lor  battery-commander*!  stA- 
tte,$2,695.    01,806. 


1902.  Steel  I  beams,  2.7#  per  pound;  commo- 
tion plates,  bolts,  etc.,  4i  per  pound:  st.  (broken), 
1  and  2  inch,  $1.58  per  c.  y.:  Portland  cement,  $1.40 
per  barrel.  02,  712.  Yellow  pine  lumber,  $(iOO; 
broken  st.,  $1.50  per  c.  y.;  anchor  bolts,  I  beams, 
etc..  prices  listed.  02,  713.  Steel  and  iron  for  fire- 
commander's  and  battery-commander's  stations, 
$14,847.  02,715.  Wharf.  $7,450;  yellow  pine  lum- 
ber, $593.80;  anchor  bolts,  I  beam.H,  etc..  prices  listed; 
Portland  cement,  $1.51  per  barrel;  broken  St.,  $1.50 
per  0.  y.    02,  720. 


1928     INDEX  TO  EEP0ET8,  CHIEF  OF  ENQINEEBS,  V.  S.  ABMY,  1885-1912, 


Part  2»  FSL. 


Engliieeriiig  Features^ 


OooaBta  mixing.    00, 843. 
Condensatfcm,  preventing.    05, 9009. 
Dftmpprooflng.    04»  STSL    Hollow  farieic    05t 
8000  (pi.). 
Datum  pofailB.    04, 8721  (pi.). 
Fladi  plates.    00,835. 

Materials,  detailed  cost  of.    07, 6ff7, 668»  660;  08» 
Oe»M4;OOb88& 


Mines,  method  of  rniloading.    00,  SOL 
Bange4nder  tower,  desoiptJoa  of.   07«  flSl. 
Sewerage  system,  x^sport  on,  with  detidled 
07,663. 
Ventilating  system,  description  oL    00b 
Waterproofing.    08^  639;  00b  888^ 


Fart  3,  FSL. 


Engineers^ 


Chtet  of  Bngtneers.  H.,  60,  13;  67,  12;  68, 
15;  60, 15;  70,  22;  71,  18;  78,  15;  73,  16;  74, 19; 
75, 19;  76,  21;  77, 17;  78,  X;  70,  24;  80,  40;  81, 
89;  82, 36;  83,  32;  84, 37;  85, 31;  86, 30;  88, 107; 
80, 12;  00, 9, 885;  01,  9i  10, 580;  08,  9i  10,  465;  03, 


9,  635;  04,  10,  14;  05,  0,  508;  06,  16,  492;  97,  10» 
657;  08, 23,  679;  00,  25,  834;  00,  23,886;  03.  0;  04; 
5,9, 10;  05, 5;  06^  5;  07.5;  08»  9;  00, 10;  10»  1% 
11,  8;  12, 7. 


Fart  4,  FSL. 


Board  of  Engineers. 


(Constituted,  1882,  to  consider  and  report  upon 
ttie  condition  of  fortifications,  and  what  number, 
tfany^oouklbediqwnsedwith.    B^  82, 421. 


Constituted,  1886,  by  8.  O.  No.  268,  Nor.  17, 1886, 
to  select  and  report  upon  site  and  plsn  tor  wharf. 
B^  88,  805.  (CoL  TidbaU  wd  U.  Colt.  Ghandkr 
andHains.) 


Fart  5,  FSL. 


Engineers  In  Charge. 


Ool.  H.  Brawerton,  1866-70. 
MaJ.  W.  P.  Craighffl,  1870-75. 
Ool.  Q.  A.  GUlmore,  1875-86. 
Capt  J.  C.  Post,  1883. 

Lt  Col.  P.  C.  Haint,  1887-42.    IL,  88,  804;  88^ 
;;  00^886;  01,529. 


MiJ.  L.  C.  Overman,  1891 
CvpL  T.  Turtle,  1802. 
MiO.  C.  E.  L.  B.  Davis,  1892^ 
MaJ.  T.  L.  CJasey,  1896. 
MaJ.  J.  B.  Quinn,  1000-0& 
Col.  Peter  C.  Haini.  190ft 


Fart  6,  FSL. 

Lt  O.  A.  Zinn,  1891-M 

Lt  D.  DuB.  Oafllard,  1805;  (Capt)  189& 

LtC.A.F.  Flagler,  189& 


Assistants. 


Lt  C.  W.  Knts,  1896-97. 
Lt  F.  A.  Wflcox,  1898-98L 
Lt  E.  H.  Schults,  1898L 


[See  VoL  IT,  pD.  Ti-ITMI 
I  for  expluanoBSi  etc  J 


FOBUFICATIONS. 


1929 


Part  7,  FSL.         FORTS  AND  BATTERIES. 


Part  8,  FSIte    Fort  Monroe,  Old  Point  Comfort,  Ta. 


1817.  Wockbesnn.    80,40. 

1M&.  BdnteoemeDt  of  gim  plsttonns;  ngnd- 
tu  ramp  anheeg:  alterattais  made  to  adept  weter 
bstterf  to  tlie  Dew  10>tiidi  son  ennament;  aevenl 
tract  pintle  ptetfonna  tor  15-iiicli  gona  built  in  the 
(xtxmd.  way;  and  minor  work.    M,  13. 

1867.  BelejiDg  pletAvma;  tee.,  at  peTements, 
nd  slopes,  etc.,  repaired;  repairing  embraaorei, 
RBuning  traTerae  circles,  and  oenatr.  18  projectile 
puttens  of  water  battery.    67t  13. 

1568.  Bepain  to  floora  and  embraaorea  of 
rwnates,  tsiepIeiD,  alopea,  and  ramp,  and  grad> 
B£  roadway;  repairs  to  roob  of  caaematea  in  water 
battery  tad  coTered  way,  and  minm-  repaiia;  4S0' 
of  vooden  breaat-lieight  repaired  or  rebuilt  in  the 
ndflobt;  a  ft  wall  80'  long  buHt  to  aupport  toot  of 
jthcB,  a&d  repaira  to  aiopea.    68, 1«. 

1569.  Center  pintle  plattorma  far  US-Inch  guni 
tout  in  front  4  and  parapet  faicreaaed  in  ^liekneaa; 
fmt  pmtle  platfann  tor  US-inch  gun  built  in  cot- 
etd  my;  grading  1.000  1.  f.  of  roadway;  work  go 
(*nj&s,  deaning  acarp  walla,  and  repairing  terra- 
pka  lope  and  rampa.  Water  battery—repaira  to 
nofe  of  caaematea,  rebuilding  port  of  snataining 
vaQ  jn  rear  of  2  platfonns,  and  minor  repain. 

1870.  Modification  plan  prepared.  General  re- 
pain  to  paTementa.  ciatersa.  terrepleina, '  rampa. 
vaAwvj,  and  breakT.    70, 22. 

1871.  Gcnenl  repaira.  Summary  of  work. 
71.18. 

1872.  942,800  spp.  Bepairing  and  rebuilding 
Hme  15-lDcb  gun  pli^forma;  replacing  pintle  atooea 
tajcred  by  experimental  firing  of  1871;  rebufldlog 
2  fnmt  r  ntle  15-inch  gun  platlbrma  In  oorefed 
vty  md  miliar  work.    72, 1ft. 

1873.  140,000  app.  8ix  ahot  fumacea  remored. 
TwD  caaeniates  floored  and  plastered  for  offlcera' 
»•  Tiro  ejatema  bu&t;  repairs  to  break'r,  ramp3» 
knqdcin,  caaemate,  etc  Work  begun  on  modifl- 
catim  plsDs;  6,000  c.  y.  aand  plarod.  BE.  eat.  it 
*DQld  cost  650,000  tor  permanent  barracks.    78, 10. 


1874.  830,000  app.  Masonry  of  magaslne  and 
toundatkma  of  2  gun  plattorma  completed:  work  oo 
masonry  of  travei'se  magasine.  and  aand  placing  In 
the  redoubt.  Summary  of  work.  Pro),  lor  battery 
of  10  guns  of  hesTteat  caliber,  exterior  to  fronts  2 
and  8,  and  for  a  battery  of  2  guns  on  fronts  1.  2;  8, 
and  4  of  main  work.    74, 10. 

1878.  830,000  app.  Platforms  Nos.  5  snd  0» 
and  2  aervioe  magasines  completed;  parapet  rafaad 
and  graded;  piers  of  postona  br.  repaired  and  entirB 
auperstr.  of  br.  rebuilt:  repair  of  wooden  break'r. 
78»10. 

1876.  Plattorma  and  breaat-hel^t  walls  in 
advanced  redoubt  nearly  oompfeted.  Work  on 
terrepleina  and  aiopea  and  roadwaya.  Three  plat- 
forms for  heaTy  guns  snd  U  for  llghtar  ones  ready 
for  armament.    76, 21. 

1877.  Break'r  repaired.  Preserratian  and  re- 
pair. Annament->10-lnch  Rodman  guna  dis- 
mounted from  platforma  87,  88,  80,  and  03;  UX^ 
pounder  Parrott  riflea  diamounted  from  platforms 
01,  02,  and  04,  and  mounted  on  platforma  87,  88; 
and  80.  Eight-inch  converted  rifle  guna  mounted 
on  platforma  01,  02, 03,  and  04.    77, 17. 

1878.  Repair  of  brs.  and  break'r.  Timber 
13-lneh  ae»«oast  mortar  pUtform  laU,  fronts  4 
and  5.    78,20. 

1870.    Boathouses  and  brs.  repaired.    70^  24. 

1880.  Description  of  fort.  Repair  of  parapet, 
slopes,  etc.    80, 40. 

1881-84.  General  repairs.  Sunmiary  of  work. 
81,  40;  82,  87:  88,  82;  84«  80. 

1888.  Breaat-helght  wall  and  parapet  on  fnmts 
4  and  6  repaired  and  completed:  replacing  6-inch 
pintles  with  6-inch  pintlea.  Permanent  platforms 
tor  10>lnch  Rodman  guna  Noa.  61  and  62  on  ba^ 
bette  of  main  work  completed.  Minor  work. 
Summary  of  work.    88, 31. 

1886.  Platform  06  put  hi  aervloeable  order; 
numeroua  repairs.    Summary  of  work.    86»  80. 


Part  9,  FSL.    Fort  Wool,  Formerly  Fort  Calhoun, 


1818.  Work  begun.    80,41. 

1868.  Work  reanmed.    80,41. 

1888.  Work  on  the  msaonry  of  the  acarp  and 
pns.  Saminary  of  work.    66,14. 

1867.  Preparationa  for  buQding  the  magasfaie 
•((be  flnt  tier  at  the  capital  at  the  e.  and  w.  ends. 
Sommaiy  of  work.    67, 12. 

1868-68.  Work  on  constr.  of  magasines  of  first 
tkr.  fiofflmary  of  work.  68, 16:  69, 16. 
*  1870.  Proia.  tor  completian  being  prepared. 
Work  OD  magazine  of  first  tier  and  auperstr.  of 
^uine  at  w.  end;  stairway  and  passage  fln- 
isiKd;  mfaior  work.  Casemates  2  to  53,  InclusiTe, 
tffint  tier  ready  for  guns.   70,231 


1871-78.  Operations  suspended  August,  1870. 
Preaervatfon  snd  care.  71,  10;  72,  16;  78,  17; 
74,  20;  78,  20;  76,  21;  77, 17;  78,  20. 

1870.  Repair  of  wharf  and  fort-keeper'a  quar- 
ters. BE.  prepared  modification  plana  for  heavleat 
armamflnt    70, 24. 

1880-86.  Deacriptfon  and  importance  of  fort 
Preaenratfon  snd  repair.  80,  41;  81,  41;  82,  38; 
88, 34;  84,  40;  88, 33;  86, 33. 

1898.  8425  allotted,  1807.  Preaervation  and 
care.    98, 6S8. 

1899.  81»260  allotted.  Preservation  and  care 
99,841. 

1901.  8300  aUotted  tor  care  and  preaervation. 
01,812. 


1930     INDEX  TO  BEPOBTS,  CHIEF  OF  ENGINEEBS,  TT.  S.  AKMY,  1»6-1912 


Part  10,  FSL.    Redoubt  A— Emplacements  for  lO-lneh  Guns 


1802.  1158,848  aUotted,  1801.  Work  becuo 
placing  concrete.    92, 8. 

1893«  CoDcrete  Ibr  parapet  In  place  and  half  of 
earthwork  on  the  front  completed.    93, 9. 

1884.  Emplacements  tor  2  guns  completed; 
awaiting  carriages.    94, 10;  05, 9. 

1896.  13,744  received  from  other  vorks  tor 
eompleting  the  emplaoements.  810,292  allotted  for 
oonstr.  2  plattonns;  were  completed.  Summary  of 
work.    9«,492. 


1897.  11,300  allotted.  Guns  and  carriages  re 
celved;  mounted  by  the  garrison.  Snmoiary  ani 
detailed  cost  of  woi%.  Total  cost,  $154,379^ 
97,656. 

1808.  11.605  allotted.  Waterproofing  nugfl 
sine^,  planting  hedge  in  rear  of  battery,  aod  in 
stalling  electrio-Ught  plant    08»67a. 


Part  11,  FSL.  Redoubt  A— Emplacement  for  One  l«-lnch  Gun. 


1803.  164,000  allotted  in  1892.  Work  begun. 
03^9. 

1804.  Emplacement  completed;  awaiting  car- 
riage.   04, 10. 

1806.  19,774  transferred  to  other  works.  $5,020 
allotted  for  constr.  platform;  practically  completed. 
Summary  of  work.    06, 408. 


1807.  Carriage  and  gun  received,  mountedi 
and  turned  over  to  the  commanding  ofBcer.  Worl 
completed.  Summary  and  detailed  cost  of  work 
Total  cost,  850,246.    07,658. 

1808.  1552.50  allotted.  Waterproofing  maga- 
slne  and  installing  a  small  chloride  electric  stonig« 
battery.    08,680. 


Part  12,  FSL.    Redoubt  A— Mortar  Battery,  Sixteen  IS-lnch 

Mortars. 


1805.  $100,000  allotted.  Work  begun  on  repair 
of  wharf.    05, 9. 

1806.  Plans  modified,  repair  of  wharf  com- 
pleted, and  plant  oonstr.    06, 404. 

1807.  $100,000  allotted.  All  ooncrate  in  the 
pits,  wing  walls,  and  main  work,  and  20,200  c.  y. 
sand  placed.  Summary  and  detailed  cost  of  work. 
07,  650. 

1808.  Mortars  mounted.  Work  completed; 
31,741  c.  y.  concrete  placed.  Detailed  cost  of  work. 
Hortars  fhred.    08, 683. 

1800.    Because  of  dampness  in  main  magaxine, 


2  small  temporary  magaslnes  built  at  cost  of  $1,- 
299.60.    Descriptfon.    00, 839. 

1000.  $1,246  aUotted.  Waterproofing.  X'totl- 
lating  system,  descriptfon  of.  Concrete  steps 
placed  up  the  slope  of  center  traverse.    00,  803. 

1001.  $1,000  alfotted  for  removing  switches, 
St.  bins,  cement  houses,  and  other  plant;  work 
done.    01, 808. 

1002.  Taking  down  4'  cubfoal  concrete  mixer; 
storing  machinery;  taking  up  and  relaying  RR. 
track.  02,  714.  $3,400  allotted  for  renewing  in- 
terior wiring;  no  work  done.    02*  717. 


Part  13,  FSL.    Redoubt  A— Platform  for  8-Inch  Rifle  on  A.  R.  F. 

Barbette  Carriage,  Model  1892. 

1808.  $1,800  allotted.  Rifle,  mounted  for  some  the  cover  of  the  mining  casemate.  210  c.  y.  of 
time  on  a  platform  at  n.  end  of  water  battery  for  concrete  placed  in  platform.  Work  completed; 
target  practice,  transferred  to  a  platform  behind      cost,  $1,608.08.    08, 686. 


Part  14,  FSL.    Redoubt    B  (Left   Half)— Emplacement  for 

lO-lnch  Gun  on  Spit. 


1807.  Flans  being  made  for  10-inch  gun 
mounted  on  an  experimental  disappearing  cai^ 
riage,  model  1894.    07,  650. 

1808.  $50,000  allotted.  Work  begun  and  2,623 
e.  y.  of  concrete  and  12,088  c.  y.  sand  cover  placed. 
08,680. 

1800.    B«tt«ry  neaily  coaqdeted;  gun  and  ca^ 


riage  received,  but  not  mounted.    Summary  ot 
work.    00, 835. 

1000.  Gun  mounted  by  garrison  and  tested; 
electric  plant  partly  installed  and  minor  work. 
00,886. 

1001.  System  of  wiring  completed;  emplace- 
ment turned  over  Jan.  3, 190L    01.802. 


[te^S.'Si^-CT  FOBTmoAnoHa  1931 

* 

Pirt  15,  FSL.    Bedoubt  B-^C  (Bight  Half)—  Three  lO-lnch  Gun 

Emplacements. 

ins.  fia&jno    aUottad.    Work    bflgiuu   Be-  nMttts  pncttaiUr  eomiiMed;  annamflot  in  ptaoa. 
dnbi  C,  V35  c  y.  ooncnto  and  2,1M  &  7.  Mad  Smanwry  and  OMt  of  work.    99*  830,  SO. 
pkoed.   IMsbt  lialf  of  radoabt  B,  1,087  e.  7.  oon-  1900.    Slope  completad;  MttJiig  up  ftornge  bat- 
ing sod  10^  c.  7.  sand  placed.    08, 689.  tery.    00»889. 

1899L  K^OOO  aUottod  for  oomplation;  3  emplaoa-  lOOl.    Electric  light  instaUad.    01, 801 


?art  K,  FSL.    Four  4.72-lnch  B.  F.  Gun  Emplacements. 

1808.  tl8,fl00  allotted.  Plans  modified.  Work  1800.  All  gxms  moanted  and  a  magaslne  to 
tegm  on  platfanns  00  barbette  tier.  Fire  old  swe  them  built  in  the  interior  slope  of  main  work; 
^tktma  rsmoTed;  3  new  platforms  completed,      cost  of  platform  and  magatine,  12,777.01.    00,  84Sw 


Part  17,  FSL.    Platforms  -for  Four  8-lnch  Blfles  on  Parapet. 

1888.  18,000  allotted.    Work  begun  on  tern-         1800.    Two  carriages  and  guns  removed  from 
pgiary  platlorm  and  completed  and  guns  mounted.      platfoni|8  and  shipped  to  other  points.    00, 845. 
Firt  old  platforms  and  material  removed.    08,000. 


Part  18,  FSL.    Emplacement  for  10-Inch  Gun  In  Bastion. 

1890.  838,000     allotted.    Work     begun     die-  1001.    Work  of  minor  importance  done;  railing 

BountiDg  3  old  guns.    3,058  c.  7.  concrete  placed,  set,  walls  and  rooms  whitewashed,  painting,  etc.; 

M,83a.  walklaid.    01,802. 

1900.  Work  nearl7  completed.    Qun  and  car-  1009.    Iron  hoods  placed  over  doors;  ammunl- 

riige  noeived   and  part  of  carriage  assembled,  tlon  hoists  cleaned;  building  2  platforms.09, 7ia 
Detailsd  eost  of  work.    00, 888. 


Part  IS,  FSL.    Battery  for  Three  12-lnch  Guns. 

1889.  1150,000  allotted.    Work   begun.    8,500  1001.    Electric  wiring  finished;  cable  Ifaies  laid; 

e.  J.  asad  placed  far  filling;  8,834  c.  7.  concrete  painting  and  whitewashing;  2  carriages  and  guns 

piMsl  09,837.  mounted.    01,803. 

isoa  Batter7,  except  minor  work,  completed;  1009.    BTStem  of  speaking  tubes  put  hi.    09, 


vniOag  oompletioii  of  assemhllng  4  carriages.      7U. 
Sufflinaryofwork.    00,880. 


Part  20,  FSL.    Emplacements  for  Four  15-pounder  B.  F. 

Guns. 

1900.  122,500  allotted.    Work  begun  placing         lOOl.   Slopes  completed;  work  delaTed  await* 
149  c.  J.  of  sand  ibr  filling.    Batter7  practica]l7      Ing  armament.    01, 804. 
(mpteted.   00,800.  1009.    Hfaior  work  of  mafnten.    09,714. 


Part  21,  FSL.    Emplacements  for  Two  O-lnch  B.  F.  Guns. 

1901.  130,000  allotted.    Flans  and  eats,  under         1009.    A  fill  made;  waU  2'  high  buflt    09, 713. 
«|J<   01,801 


I 

1932     IKDEX  TO  BEPOBTS,  CHIEF  OP  ENGINEEBS,  U.  8.  ARMY,  1866—1913 


iPart  22,  FSL.    Emplacements  for  Two  lis-lilch  Guns. 


1901.  SlflSrfiOO  allotted.  Site  graded;  laying 
oot  battery;  I7B  1.  f.  pflJng  drtveQ;  963  e.  7.  sand 
remoyed;  ttmek  laid;  proponls  tor  work  and  mate- 
rial biTited.    01,803. 


1902.   Driving  of  piles;  oonstr.  plant 
misc.  axeayatlQn  irork;  details  ghnn.   OS. 


Part  23,  FSL.    South  Side  of  Channel— Emplacements   foi 

Two  8-lnch  R.  F.  Guns. 


1902.   S34X)00  allotted  tot  praparatioQ  of  plana 
etc   02,719. 


Part  24,  FSL.    South  Side  erf  Channel— Emplacements    foi 

Four  3-lnch  R.  F.  Guns« 

1002.   $40,000  allotted.  Wliarfl)ailt;  assembling 
of  plant,  etc.    02,719. 


Part  25,  FSL. 


miscellaneous. 


Electric  plant.  1800.  I960  aUotted  for  sup- 
pUes  for  operating.  Plants  in  operation  6  months 
ending  Jan.  1.  1800.  Description  of  plant.  99, 
842. 

1901.  110,160  allotted  Ibr  increasing  capacity 
suiBcient  to  furnish  current  ibr  lighting  1  of  the 
10>inch  batteries,  and  a  buildtng  Ibr  said  plant; 
toondation  of  banding  completed.    01,  807. 

1902.  Building  completed.  Qenerating  set  to 
beinstaUed.    02,716. 


Handrails.    1901.   SlOO  allottBd.    Handrails  t« 
loading  platforms  placed.   01,806. 


Speaking  tabes.  1001.  S505  allotted  lor  speak- 
ing tubes  at  varfoas  batteries.    01,806. 

Tide  gauge.  1001.  130  aUotted  for  erecting 
tide  gauge  of  float  type;  shelter  for  same  constr. 
01,806. 


Installatfon  of  ammunltfon  hoist    1902.   12,276 
allotted.    No  work  done.    02,  717. 


Electric  installatfon  for  maneuvering  12-inch 
armament.  1902.  13,000  allotted.  Small  build- 
ing erected;  plant  completed,  except  moving  and 
setting  up  storage  battery.    02, 717. 


Destruction  of  mine  at  Ficketts  H.  1901.  t25 
allotted  for  destructfon  of  loaded  mine  case.  01, 
810. 

Building  for  mortar  battery  electric  plant  1901. 
12,900  aUotted  for  changing  locatfon  of  storage  bat- 
tery on  account  of  damp  oonditfon  of  rooms;  new 
bunding  erected,  ready  for  placing  doors  and  win- 
dows.   01,808. 

1002.  Slopes  completed;  doors  and  window 
frames  set;  storage  battery  taken  down,  etc.  02, 
714. 

New  asimuth  circles  at  mortar  battery.  1001. 
S400  allotted.  Old  cirrles  removed;  plat'orms 
made  ready  for  new  ones.    01,  807. 

1902.  S700  allotted.  Asimuth  circles  for  2  car- 
riages idaced.    02, 714. 


Gallery.  1901.  fl65  allotted.  Emplacement 
platforms  oonnseted;  placing  of  handrails  far  lottd- 
tng  pletforms.    01, 806. 


Redoubt  A,  concrete  walk.  1900.  1626  aUotted 
for  oonstr.  concrete  walk;  also  ooncrete  covering 
leading  to  each  of  the  platforms  of  the  battsry; 
no  work  done.    00^  80S. 

1901.  Walk  laid  4'  x  370";  cost,  1503.81.  Ol, 
80& 


Iron  pOa  br.  over  Mill  (keek,  Fort  Monroe,  Va. 
1889.  $20,000  app.  for  br.  between  the  military 
reservatfon  of  Fort  Monroe  and  Elisabeth  City 
County,  Va.  Deaoriptfon  of  proposed  br.  811,  12, 
466. 

1890.  Work  begun  under  oontraot  and  prao> 
tically  completed  in  May.  Contract  prfoe,  817,600 
90,387. 


Reinforcing  watar  battery  magasines.  1808. 
1300  allotted.  263  c.  y.  sand  placed  in  retaining 
wall  and  cribs  built    98, 601. 

1899.  320  c.  y.  earth  placed  as  povsr  for  maga- 
zines.   99,846. 
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SercncB  system.  Fort  Moormu  1891.  125,000 
^^,189.    9i»10»5n. 

1892.  Sec  of  War  deddad  tliat  two  wysUna 
becQCstr.,  ooa  by  the  U.  8.  and  the  othar  by  resi- 
tetsofthinaaratlon.    92,465. 

1893.  DiKiUBfa»  aa  to  the  best  method  o' 
tesa^a    93,14,642. 

laas.  f37,£00  app.,  1894,  lor  one-balf  of  oonstr., 
tbi  oast  cf  the  other  hall  to  be  paid  by  the  non- 
m^Siarj  neidents.  Work  begmi;  oontract,  64^ 
iSLSi.  4^' of  6-inch  and  S-hich  sewer  pipe  laid. 
FSiMD  maohooes  and  about  10  o.  j.  of  concrete 
ud  Mck  mesonry  placed.    98»  9,  511. 

199&  Eewera^e  system  completed.  Summary 
erwk.    9e»4B8. 

1S97.  Post  quartermaster  at  Fort  Monroe  a»- 
mmd  efanga  of  aeration  and  mainten.    Total 


cost,  949,627.31.    Report  of  receipt  and  expend,  of 
oonstr.  and  mainten.    97»  6f3. 


Whaif  at  Fort  Monroe.  1889.  9175,000  apfk 
Work  begun  under  contnct  in  August,  1888.  Plans 
mnAiHaA  tat  stesl  piles  iustcad  of  wooden  ones; 
nearly  all  the  piles  placed  and  half  the  flooringlald. 
Sunmuuyofwork.    89^12,464. 

189a  Wharf  oomideted  hi  8^temh«,  1889, 
and  custody  tmnsfe^ied  to  the  Quartennaster's 
Department,  Deo.  4, 1889.  Gost  of  materials.  Store- 
house on  wharf  nearly  completed  under  oontiaoty 
97,439.67.    90,386. 

1891.    Constr.  of  pile  Jetty  hi  progress.    91,580i 


PartM^FSL. 


Presenratlon  and  Repair* 


1898.  13,500  alkitted.  Repafae  of  bn.,  walks, 
adqaarten.    98,688. 

1899L  0,206.46  allotted  for  general  repairs. 
99,  ML 

1900.  $1,936.59  allotted  far  repair  of  bra.,  tor- 
pedo material,  and  minor  work.  Summary  of  re- 
pain.  09,886.  * 

1901.  $1,175  aUotted.  Repain,  painting,  whtte- 
Tuhiog:  laDswIng  decayed  timber.  91,000  al- 
JcttwL  Cleaning  and  painting  torpedo  material. 
<i,T25  aUotted.    Base  zings  ot  carriages  of  mortar 


batteries  rdereled.  01,  810.  9100  allotted.  Re. 
pain  to  blocks  and  hoists  of  the  ammunition 
seryioe.  9405  allotted  lor  oorreeting  iaulty  drahi- 
age;  9775  allotted  for  repairing  parai>et  and  slopes; 
81,865  allotted  to  determine  cause  of  leakage  of 
water,  91,100  aUotted  lor  presenration  and  repair. 
01,811. 

1909.  91,800  aUotted  for  misc.  repair  work  and 
payment  of  electrician's  salary;  drains  deaned: 
shelyes  and  lookers  provided  or  storage-battery 
room.    03, 718. 


Fart  27,  FSL.    Range  and  Position  Finder  Stations^ 


1897.  91,800  aUotted  for  tower  and  shelter, 
^ork  begun  and  completed  under  contract;  turned 
9W  to  the  ownmandfng  offloer.  Desorfption  of 
wortL   97,661. 

1898.  9S00  aUotted  for  2  obeerratfon  statioas; 
iMh  rompleted  and  instruments  installed.  98* 
as. 

1909.  1100  aUotted  to  enable  data  to  be  fcn^ 
niEbed  the  Board  on  Location  of  Positlop  Finders 
» to  devations,  etc.,  of  sites  selected  for  the  oonstr. 
^  tamskUA  range  towers.  00,  891  Plans  lor 
tattoy-oommander's  station  near  mortar  battery 
00,896i 


1901.  96,000  aUotted  for  oonstr.  battery^ 
commander's  station;  entirely  finished,  ready  for 
titwpe.    01,804,806. 

1909*  Transfaoed  to  ArtiUary  Oet  17,  1901. 
03,716. 

1901.  9172  allotted  for  18  stations  for  emergency 
range  finders  provided  for  the  seyeral  modem  bat* 
terries.    01,805. 

1902.  96,161.94  aUotted  for  const.  flrfr<»m. 
mender's  station;  site  graded.  09, 715.  931,227.18 
aUotted  tot  6  battery-commanders'  stations;  foun- 
datfonwork.    03,716. 


Part  28,  FSL.    Sea  Walls  and  Embankments— Fort  Monroe. 


1891.  WJODO  app.  for  beach  protection.  Work 
begun  cmder  contract  on  pUe  Jetties.    91«  10,  580. 

1802.  Four  Jetties  bnUt  and  work  on  sea  wall. 
Smmnaiyofwork.    Work  suspended.    98,461 

1896.  IB,100  aUotted  for  sea  waU  near  old  pQe 
InakV,  272LLof8eawBUbnflt  Work  described. 
96,501 

1899.  Breaks  eompleted;  ooat,  86^907.43.  Bmn- 
saryolwork.   96,«5w 


1900.  912,000  to  be  provided  for  oonstr.  about 
OOO'ofwaU.    90,895. 

1901.  923,000  allotted  for  concrete  sea  waU 
fh>m  engineer  wharf  to  first  jetty;  work  started  at 
Jetty  1;  176^  buflt;  retarded  by  storms.    01, 809. 

1903.  333  L  f.  concrete  wall  oonstr.  during  year 
and  8,460  c.  y.  sand  placed.   03,717. 
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Part  29,  FSL.      Sites— Wllloughby  Point,  ¥a. 

Tnct  of  47  acros  and  2  rights  of  mj  purchaaed 


Part  30,  FSL. 


Submarine  Mines. 


1891.  Concrete  work  of  mining  casemate  com- 
pleted; sand  ooTer  being  placed.    91, 8. 

1892.  Casemate  completed;  cost,  tao,453.  9t, 
8;  93, 9. 

1898.  121,150  allotted,  1897.  Second  casemate 
begmx  in  1807;  casemate  and  gallery  completed. 
Summary  of  woi^.  98,  088.  Cable  storage  tank 
boat;  cost,  12,072.79.  98,  687.  $27,000  allotted 
for  torpedo  defense;  mines  planted  and  cared  for. 
Electrical  firing  apparatus  set  up  in  casemate. 
98,002. 


1899.  tll6.8&  expended  for  flUJDg  up  an  mmsed 
casemate  of  the  main  work  for  storing  torpedo 
material  and  providing  racks  for  200  torpedoes, 
compound  plugs,  anchors,  etc  99,  830.  $2,000 
allotted  for  extending  cable  tank;  work  completed; 
cost,  $1,96245.  99,  840.  $18,000  allotted  for  le- 
moving  mines;  most  of  them  removed  by  exploding 
them  on  the  surliMe  of  water.  Material  cleaned  and 
stored.    99,841. 

190a  $1,000  allotted  for  supplies  for  seaooast 
defenses.    00^895. 


Part  31,  FSL.     Supplies  for  Seacoast  Defenses. 

1901.   $1,500  allotted.    Supplies  purchaaed  and        1902.   $1,000  allotted.    SuppUes  porefaased  and 
issued.    O1,800l  issued.    09,71& 


Part  32,  FSL. 


Water  Supply. 


1868.  Artesian  well  begun  In  1864-66  with  a 
12-inch  pipe.  186^  of  &-inch  pipe  and  120^  of  8>indi 
pipe  withdrawn  from  well  of  1845,  the  8-inch  pipe 
to  be  driven  inskle  the  12-ineh  pipe  of  the  new  well. 
Well  370"  deep.    68.16. 

1869.  Work  continued  on  sinking  the  8-lnch 
pipe  tOl  the  lowest  section  separated  fn>m  the  rest, 
at  depth  of  517',  then  tubes  ^  inches  diameter, 
with  screw  ends,  inserted  in  the  8-inch  pipe  and 
driven  to  depth  of  570^,  where  a  limited  amount  of 
saline  water  was  found.    69, 15. 

1870.  Work  oontinoed  on  sinking  the  4f-lndi 
tubing.    Total  depth,  OOO'.    70.231 


1871.  Well  driven  to  depth  of  906)'  below 
level  of  parade  at  Fort  Monroe.  Work  suspended 
hi  August,  1870.    Plant  cared  for.    71, 18w 

1872.  Work  resumed  October,  1871,  by  drill- 
ing instead  of  boring.    79, 15. 

1878.  Little  progress  made.  Work  suspendel 
73,16. 

1891.  $6,000  app.  far  new  welL  Ests.  of  $4,000 
more  required  before  beginning  work.    91, 10,  530. 

1892.  Description  of  previous  work.    92,  467. 

1893.  Desolption  of  previous  woik  and  wells 
in  other  looaUtlsiL   98,18,686^ 
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(?l<TrE.-Rcpoits  on  then  works  from  IWl  to  1912  an  of  a  general  character  only.    See  the  first  15  paffes 
«(*icfaaiuuial  report  from  1903  to  1912.) 
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Cootraeta 

EnRinefTlng  features 

Endneera— Chief  of  Engineers 

BE 

bieharse ! 

Assistants 

Forti,  etc.  (allotments,  operations,  etc.) 

Beaufort,  Fort  Macon 

Defenses  at  entrance 

C^M  Fear  R.— Fort  CasweH 

New  wgrk  at  Old  Brunswick 

Mouth— Emplaoements,  tour  8-inch  guns 

Southport  (Fort  Johnson) 

Mortar  hattery— Eight  12-hich  steel  mortars , 

Two  emplaoements,  12-inch  B.  L.  riflea,  nondlaappearing  carriages. , 

Two  emplaoements  (one  4.72-inoh  R.  F.  gun,  one  6-inch  K.  V,  gun). 

Emplaoemeats  for  two  5-lnch  R.  F.  guns 

Emplacements,  two  15-pounder  R.  F.  guns  and  one  &-inch  gun 

KisoeUaneous  (electric  plant) 

Preservation  and  repairs 

Raive  and  position  finders , 

S«a  walls  and  embankments , 

Sobmarine  mines 

SappUes 


Period. 


1807-1901 


18eft-19U 

1882 
1870-1902 
1895-1900 
1826-1912 
1826-1886 
1898-1902 
182&-1886 

1872 
1897-1901 
1898-1902 
1899-1902 
1898-1900 
1898-1900 
1899-1902 
1901-1902 
1899-1902 
1899-1902 
1901-1902 
1900-1902 
1895-1899 

1902 


Pvtl.FSM. 


Contracts. 


1897.  Emplacements  for  three  8-inch  guns, 
iMn.45  for  2;  itemised  cost.    97,671. 

1S99.  Mixing  and  placing  concrete,  91.20  per 
<  7-  99.856. 

1900.  6,000 1.  broken  at.,  $1.73  t.;  7,000  t .  large 
il,IU3t  01,813.   Unloading  and  transporting 


St.  from  cars,  41i  and  40t;  500,000  o.  y.  material  for, 
filling,  13.7i  c.  y.;  erection  of  ateal  obiervatlon* 
tower,  13,400.    01,814. 


Part2,FSM. 


Engliieerlng  Features. 


C&bk  tank,  deacriptfon  and  coat.    09,8SS. 

Cwrae«,releTelhig.   OO,90i. 

Cooerete  forms.    80,851. 

GoBatte,wetanddry.    00,906. 

Cocks  eaoaad  by  settlement  of  battery,  method 
sfrepairii^.   00,859. 

Dom.  01,921 

BcaiBaga  system.  00,010. 

Qtttric  plant,  description  and  cost.    00,849. 

GowBecmoda  grass  satisfactory.   00,2466. 

Gms,  moring  and  mounting,  and  ooet.    00, 853. 

leakage,  prereotion  oL  00,  896,  906;  stopped 
itrlioMdoiL    00,2465. 

Ifuoory,  composition  of.    00,86& 

Mstariils,  qoanUty  and  coat  ot  07,  074;  08. 
»:9O,8Sl;6S6(OO^906. 


Percolation ,  oU  treatment.   08, 9408. 

Pilee,  pile  driving  with  derrick.    01 ,  923. 

Plant,  description  and  ooet.  ^07,  073;  00,  861, 
862, 856;  00, 908. 

Settlement,  avoiding  unequal  settlement.  01, 
922. 

Shores,  protection  of.  08,  3010.  Jetties.  08, 
3010  (pL). 

Storehooae,  torepdo,  description  and  ooet.  00 
858. 

Telephones,  boxes  for.    01, 922. 

WaUs,lining8.    01,922. 

Walla,  sea.  Details.  01,  921  (pi.).  Repain. 
08, 3010. 

Waterproofing.    OO^SOa 
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Part  3,  FSM. 


Engineers. 


Cblef  of  Bngineen.  lU  6e,  14;  00,  16;  7<H 
22;  71,  »:  72, 15;  73,  17;  74,  20;  75,  20;  76,  21; 
77, 17;  78,  21;  79,  25;  80, 41;  81, 41;  83, 3S;  83, 
36;  84,  40;  8ff,  33;  88, 33;  05»  10;  96|  17, 601;  07, 


16,  670;  08,  24,  092;  00,  28,  845;  OO,  23,  897;  01, 
6,  24;  00,  7,  24;  03,  0;  04,  5;  Off,  5;  OO^  S;  07, 5; 
08,9;  00, 10;  10, 12;  11,8;  12^, 


Part  4,  FSM. 


Board  of  Engineers, 


Constituted,  1882,  to  ooiisid«r  and  report  apon     if  any,  oould  be  dispensed  with.   IL, 
the  condition  of  fortifications,  and  what  number,  t 


Part  5,  FSM. 


Engineers  In  Charge. 


Col.  Q.  A.  Gillraofe,  1870-8a. 
Oapt.  J.  Mercur,  1883-84. 
Capt.  J.  C.  Post,  1883. 
Oapt.  F.  A.  Hinman,  1884-8Sb 
Cttpt  W.  H.  Bizby,  1885^80b 


Ub^.  W.  8.  Stanton,  1895-06w 
Lt.  Col.  D.  P.  Heap,  1896-07. 
Capt  W.  E.  CraighiU,  1897-^. 
Capt.  E.  W.  Van  C.  Lucas,  1809-UQX 


Part  6,  FSM. 

Lt  B.  W.  Van  C.  Lucas,  1896w 
Lt.  £.  Jadwln,  189&'06b 


Assistants. 


Lt  J.  C.  Oaks,  1888^.    ]L,e8,691 
Lt  B.  I.  Brown,  189»-1900. 


Part  7,  FSM— 


FORTS  AND  BATTERIES. 


Part  89  FSM.      Fort  Macon,  Beaufort  Harbor. 


1826.    Work  begun.    80,41. 
1866.   Question  of  modifications  to  be  placed 
before  the  BE.    68,14. 

1870.  Modification  plans  under  oonsidetatkm. 
70,22. 

1871.  Timber  wharf,  and  Jetty  to  protect  same, 
built;  cost,  84,^9.    71,19. 

1872-73.  Work  on  wharf  and  breaker  under 
wharf.    72, 16;  73, 17. 

1874.  Jetty  and  crlbwork  built  w.  of  wharf. 
74,20. 

1878.  Timber  crlbwork  and  break'r  completed 
(severe  storm  destroyed  part  of  these  works). 
78,20. 


1876-78.  Subject  of  modification  stUl  ondff 
consideration.    76, 21;  77, 17;  78, 21. 

1870.  Br.  across  ditch  repaired  and  iie«r 
wooden  coven  placed  over  the  ventilation  of  all 
casemates.    70, 25. 

1880-82.  Board  sand-oatoh  built  to  restore 
the  beach  to  its  former  area  and  height  Rssalts 
satisfactory.    80, 41;  81, 41;  82, 3& 

1883.  Parapet  and  glacis  cleared,  and  fn» 
and  Jetties  repaired.    83, 35. 

1884.  Work  continued  on  Jetties.    84,40. 
1885-86.   Care  and  preservation.   Sonunaiyaf 

repairs.    88, 34;  86, 38^ 


rSecToLII.pD.Tl-17971 
LtorexpUuaoiit»ete.  J 


FOBXIFICATIONS. 


1937 


Part  9,  fSUL    Beaufort  Harbor— Defense  at  Entrance. 


1698.  MA  allottad.  Cmniagm  of  two  100- 
pgaodcr  Fairott  rifles  pat  in  good  order  uid  1  of 
the  fm  manA  to  •  ZMW  mnd  moire  advantagooas 
positloa.  Two  lO^inch  8.  B.  mortara  moanted  on 
oowed  way  end  •  magadno  ananged  for  them. 
Tvo  pbUbnns  lor  tho  aama  mortara  were  alao  ar- 
iUE«il  oo  the  parade.   BpUnterproof  tan 


built  lor  tlie  pioteotion  of  guns  and  mortan.  98* 
002. 

18B9.  ICloor  work  dona  to  oomplete  the  placing 
of  the  lOO-pounder  Pazrott  rifles  and  two  UKlnob 
8.  B.  mortan.    90,848. 

1003.  Two  12-poander  gons  dismoontad  and 
shipped.   03v7aP. 


Part  10,  FSM.    Fort  Caswell,  Cape  Fear  BlTer« 


1826.  Workbegon.    80»4aL 
1S66.  QuestioQ  of  modification  to  be  placed 
t«inBE.   06»41. 
187040.  Importaooe    of    fort    Modification 


plans  ondar  ooosiderstion.  70, 7^  71, 10;  78»  lOC 
78, 17;  74«  90;  75, 21;  76,  22;  77, 18;  78, 21;  79b 
26;  80,  42;  gl,  4%  89,  00:  88.  36;  84^  41;  85,  M; 
8e»34. 


Part  U,  FSM.    New  Work  at  Old  Brunswick,  Cape  Fear 

BlTcr. 

1672.  Fins  and  ests.  being  prepared.    79»10b 


Part  12,  FSM.    Mouth  of  Cape  Fear  Blver— Emplacements  for 

Four  8-lncli  Guns. 


1807.  1127^  allotted.  Work  began  ander 
eootnet  ior  3  emplacements.  2,066  e.  7.  concrete 
tad  2;286  c.  7.  sand  for  embcmkmant  placed, 
^oikghmindetaflwlthoost.    87,670,672. 

1808.  %ajom  allotted.  Throe  emplacements 
nmpleted  sod  gons  and  carriages  moanted.  Work 
^imon  ioorth  emplsoemant  March  18  completed, 
md  son  and  carriage  mounted  b7  Ma7  IX  Bat- 
tS7  comptated,  esoept  raflings,  trollaTS,  etc.    98, 

em 

1800.  SS,ax>  allotted  far  installing  storage 
lBtt«7.  Batter7  complotod.    Bepairs  of  eleotrio 


wiring,  drainage  qrstem,  and  filling  of  cradka 
caassd  b7  aneqoal  settlement  of  batter7  with 
asphalt  dissolved  In  naphtha;  cistern  deaned  and 
trees  planted;  traverse  clida  of  gnn  No.  4releyaled. 
99, 847, 858. 

,  1900.  Roleveling  carriages;  new  drainaga  sya- 
tom  laid  and  slopes  fhmi  tenepleln  to  floors  ra* 
paired  b7  removing  the  turfing  and  covering  the 
slopes  with  a  la7er  of  oonorete  4  inches  thick.  00^ 
904. 

1901.   1700  allotted  for  oommnnloating  gal]«r7. 
OlfSlfi. 


Part  13,  FSM.    Besenratlon  at  Southport  (Fort  Johnson). 


1898.  Repair  of  bollding  on  reservation.  Pro- 
(MdfDss  tnstltatad  for  possession  of  the  reservation 
bypardtt  dahning  to  have  acquired  rigiits  to  the 
Pnpvty.  08.6891 


1899.  8aits  for  possession  of  reservation  still 
pending.    99, 846;  00. 897. 

1901.    8aitstill  ponding.    01,813. 

1902*  Suit  settled  b7  pa7m«nt  firom  app.  lor 
imp.  Gi^e  Fear  R.    09,720. 
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Part  14,   FSM.    Mortar  Battery   for   Eight   12-inch    Steel 

Mortars. 


1890.  $112,iX)0aUotted.  WorkbeguninAugatt, 
1806;  maaonry  completed;  flooralaid;  trollqys  plaoed; 
20,000  c.  y.  sand  plaoed  in  parapet,  and  1,801  sq.  y. 
sod  plaoed;  4  mortar  pits  finished;  7  cairiagei  and 
8  mortan  received;  12,120  allotted  for  moonting; 
in  progress.  Itemised  oost  of  work.  09,  847,  848» 
864,856. 

1000.  All  gani  momited  and  battery  com- 


pleted,  except  installing  electrio-flxing  apptfratos; 
constr.  work,  with  cost,  in  detail;  descriptiaa  of 
wet  and  dry  concrete;  foondations  for  mortars; 
cracks,  methods  of  filling;  plant  and  materials; 
drainage  system;  electric  lighting,  and  <1amag> 
done  by  storm  of  Oct  30, 1889.    00,906-910. 

1901.   81,400  allotted.    01t81S. 

1002.   Work  of  relsTeUng  taken  op.   03.7SL 


Part  15,  FSM.    Two  Emplacements  for  12-tnch  B.  L.  Rifles  on 

Non-disappearing  Carriages. 


1808.  190,000  allotted.  Work  begun  on  plat- 
forms May  11  and  completed  Hay  27;  excavation 
completed  and  4,070  c.  y.  concrete  placed;  wharf 
strengthened  for  unloading  gnna.    08*  093, 096, 097. 


1800.   838,325   allotted.    Guns   and 
mounted  and  battery  completed.    Description  and 
detailed  oost  of  work.    00,846,848,862,864. 

1000.   Repair  of  drains.    00,90L 


Part  16,  FSM.    Two  Emplacements— One  for  4.72-lnch  R.  F. 

Gun  and  One  for  5-lnch  B.  F.  Gun. 


1808.  83,000  allotted  for  mounting  guns.  The 
6-inch  emplacement  Incorporated  in  the  fourth 
emplacement  for  8-inch  B.  L.  rifle  and  completed 
when  that  emplacement  was  finished.  The  4.72* 
inch  R.  F.  emplacement  was  built  on  parapet  of 
the  old  fort;  work  completed;  no  guns  received. 
O8,094,69& 


1800.  83,000  allotted.  Onns  mounted  and  an 
work  completed;  turned  over  to  the  garrison.  00^ 
26,847,854. 

1000.  1600  allotted  for  installing  ammiinitloo 
lift  in  4.72-inch  emplacement;  lift  purchased  and 
installed;  description  and  tracing.  OC^  897,  886, 
899,906. 


Part  17,  FSM.    Emplacements  for  Two  5-lnch  B.  F.  Guns. 


1800.  810,500  allotted.  Work  begun  in  1808  on 
1  emplacement.  Concrete  placed  by  contract 
Wagon  road  built  to  connect  with  mortar  battery; 
masonry  and  all  other  work  completed;  awaiting 
arrival  of  carriage.  Itemized  oost  of  the  emplace- 
ments.   00, 847, 856. 


1000.  Parapet  restored  at  coat  of  84a5w    Ko 

armament  as  yet.    00b  S97, 911. 

1001.  One  gun  provided  with  a  carriage.    01« 
813. 

1902.    Transferred  to  garrison.    02, 72L 


Part  18,  FSM.    Emplacements  for  Two  15-pounder  R.  F.  and 

One  5-lnch  Gun. 

1001.  820,000 allotted.    Plans  approv.;  work  in        1002.   81 ,700  allotted.    Emplacements  finished, 
prograss  on  15-pounder.    01.813.  02,72L 


rSee  Tol.  11,  pp.  Ti-ITQ?"! 
L  for  ezpltnatloiifl,  etc  J 


FOETIFICATIONS. 


1939 


Pirt  19,  FSM.    Sfiscellaiieous— Electric  Plant. 


1898.  Located  in  caaemate  of  old  fort.  De- 
niption  of  plant,  with  tabalated  itatamant  of  ooit 
dinstallatiDn.    90,8«L 


1902.   13,000  allotted   for  rewiring  batterlM. 
02,  722. 


Part  at,  VSilL    Presenratlon  and  Repair  of  Fortifications. 


18891  Oenaral  repair  of  8-lneh  emplacement. 

1906u  13,335  allotted.  ReleveUng  8-incii  gon 
omifMaod  rapair  of  drainage  of  8-fnoh  and  13-inch 
dcpliceaunts.    00^90*. 

1901.  13,070  allotted.  Carriages  at  emplaoe- 
Diots  1,  2,  and  3  of  battery  Ibr  four  8-inoh  riflei 


releTeled;  safety  stops  provided  for  electric  amma- 
nition  hoists;  submarine  mining  equipment  eared 
for;  other  misc.  repair  work.    01*  813. 

1902.    Repairs  to  drainage  service,  pavements, 
paraiwts,  ammunition  lifts,  etc.   02»  721. 


hurt  21,  FSM.    Range  and  Position  Finders. 


1901.  Work  on  flie<»mniander's  station 
startal;  fKmdation  well  advanced;  98,800  allotted. 
01,  &a 


1002.   Completed  and  tranafened  to  garrison. 
02«72L 


Part  22,  FSM.    Sea  WaU  and  Embankment— Fort  Caswell, 

N.C. 


USOfiOO  spp.  May  25,  1900.  Violent  storm  oo- 
eancdOct.30and31, 1899.  Report  sobmitted  by 
C^»t  LooBs,  describing  the  storm  and  damages 
csased  by  it,  with  plans  and  ests.  of  coat  and  re- 
pein.   f^.mbmitted.    OOi900. 


1901.   Concrete  wall 6,612 'long  built.    01,813. 

1002.  Low  places  filled  to  17f  above  m.  1.  w. 
Work  in  progress  restoring  wagon  roads  and  KRs. 
02,72L 


Part  23,  FSBL 


Submarine  Mines. 


1885.  S7/»)aUotted,  1804,  Ibr  mining  casemate 
iDd  cable  gallery;  work  begun.    95, 10. 

1898.  92,000  allotted.  Both  completed.  Total 
cast,  18,361^8;  detailed  cost  of  work.    00,  17,  fiOl. 

1888.  flO,60Dslk>tted.  Torpedo  casemate  fitted 
cp  with  operating  apparatus;  torpedoes  planted. 
Tdcpbone  and  telegxaph  connections  made  with 
Wilmington,  N.  C,  and  minor  work.    08, 605, 607. 


1899.  92,900  allotted  for  removing  mines,  caring 
lor  same,  and  alteratlng  mining  casemate;  mines 
removed,  cleaned,  and  stored.  09,  84S.  91,250 
allotted  for  cable  tank,  which  was  completed; 
cable  stored;  descriptbn;  itemized  cost.  00,  848, 
857.  $6,500  allotted  for  torpedo  storehouse;  com- 
pleted, fireproof,  and  lighted  by  electricity;  de- 
scription and  itemized  cost.    00,  b4U,  858. 


Fart  24,  FSM.    Supplies  for  Seacoast  Defenses^ 

1882.  SoppUas  isned.   089  72L 
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FSN. 


SOUTH  CAROLINA  FORTIFICATIONS. 


(Note.— Reports  on  these  works  ftom  1903  to  1912  are  of  a  general  character  only.    See  the  first  15 
of  each  annual  report  from  1903  to  1912.) 


Part. 


Title. 


Period. 


1 

2 

3* 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
M 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2S 
26 
27 
28 
29 
30 


Contracts 

Engineering  features 

£nglneer»--Chie(  of  Engineers 

BE 

In  diarge 

Assistants 

Forts,  etc.  (allotments,  operations,  etc.) 

Charleston,  a.  C— Fort  Sumter 

Castle  rlnckney,  Shntes  Folly  Island 

Fort  Moultrie,  Sullivan  Island 

Fort  Johnson,  James  Island 

Lift  battery,  three  12-inch  rifles 

Hortar  battery • 

10-inch  battery 

12-inch  battery 

'4.7>inchR.  F.  guns 

6-inch  R.  F.  gun,  pedestal  mount 

Three  emplacements,  15-pounder  R.  F.  guns , 

Emplacement,  6-inch  R.  F.  gun,  disappearing  carriage. 

Port  Royal,  S.  C.—R.  F.  guns #. 

Siege  battery 

lO-inch  battery 

8-inch  rifle 

Dynamite  guns 

Georgetown,  p.  C— Batteries 

Preservation  and  repairs 

Range  and  position  finders 

Sites 


1896-1899 


Submarine  mines. 
Supplies 


1866-1912 
1882 

187^1902 
1888-1902 
182»-1913 
1829-1S88 
1829-18S0 
1841-1886 
1870-1880 
189S-1896 
189&-1900 
1887-1901 
1888-1902 
1898-1899 
1888-1898 
1899-1902 
1899-1900 
1808-1899 

1898 
1898-1901 
1888-1899 
1901-1902 
1888-1899 
1898-1903 
1896-1901 
1881-1901 
1892-1902 
1901>I903 


Part  1,  FSN. 

1896.  Two  emplacements 
1110^13.56.    97,098. 

1897.  One    emplacement 
|06»612.8O.    98»700. 


Contracts. 


for  10-lnch  guns, 
for    10-inoh    rifle, 


1898.  Ammunition  hoist,  11.950;  trolley  sys- 
tem, 82,365.  98»702.  Electrio-Ught  pkut,  $5,542. 
99,86a 


Part  2,  FSN. 


Englneeiii^;  Features. 


Ammunition,  hydraulic  lifts.   OS,  3015  (pL). 

Borings,  descriptbn  of.    90, 603. 

Briquettes,  method  of  making.    90, 507. 

Cement,  tests.    90,505. 

Closing  cracks.    03, 2411. 

Concrete,  placing  with  traveling  derrick.   99, 866. 

Doors;  steel  doors,  telautograph  niches.  04» 
8722  (pi.). 

Linings,  magazines.    03, 2410  (pL);  04,  3723L 

Materials,  itemised  cost.    90,512. 

Peroolatkin,  asphaltum  as  a  preventive.  03, 
241X 

Planei  of  weakness,  effects  of  settlemsnt.  90^ 
683. 


Plant,  oonstr.;  arrangement  ot  90,  684;  08, 
705. 

Plant,  briquette-making.    90, 516. 

Plant,  oonstr.,  itemized  cost.    90, 512. 

Plant,  electric,  description.    00, 915. 

Plant,  stone-crushing  (tracing).    90, 516. 

Quarry  and  plant,  description  and  cost.    90, 512> 

Settlement  of  mortar  battery.    00, 911. 

Waterproofing,  unsucoessitiL  00^  912.  Methods. 
03,  2409  (pi.). 

Well,  artesian;  strata  passed.    90,501 

Weil-points,  description  of.    90,509. 


ffce  yd.  n,  pp.  Ti-i79ri 

I  for  explantaons,  etc  J 


FORTIFICATIOlSrS. 


1941 


Pairt3,FSN. 


Engineers, 


ChM  o(  KnsUicen.  lU  66,  14;  69,  16;  70^ 
S;  71, 19;  72, 16;  73, 17;  74,  20;  75,  21;  70,  22; 
77,  IS;  78, 21;  79, 2S;  80,  42;  81,  42;  89,  39;  83, 
»;M»41;80,34;86,34;93,  8;  93,  9;  ^^  13; 


95, 10;  90, 17;  97, 16,  675;  98, 24, 697;  99, 36, 850. 
00,  24,  911;  01,  6,  25;  02,  7,  25;  03,  9;  04,  5;  Off, 
5;  00,5;  07,5;  08»9;  00,10;  10,1%  11.8;  13«7. 


Part4,FSN. 


Board  of  Engineers* 


CoostitDted,  18S3,  to  ooDsider  tad  raport  apon 
tbe  eaoditioD  of  Jortiflcatlons,  and  wbat  nnmlMrg 
8tt7,aNi]dbedJspeoMdwitli.   B^  83, 423. 


Fart6,F8N. 

CoL  Q.  A.  Oillmore,  1870-86. 

CliptJ.C.Po8t,1883. 

MiJ.  F.  v.  Abbott,  1803-1807. 


Engineers  In  Chaii^e. 


Lt.  E.  R.  Stuart,  1897. 

Mm^.  E.  H.  Raflnor,  1897-10001 

Capt  J.  a  Banford,  IWO-OflL 


Lt.E.H.8diuU,U0fr-gB. 
U£.R.Bti]art,  1807-98. 
UH.B.F€iSQaaD,1807. 


Assistants. 


97*0001 


Lt  C.  Kellfr,  1808. 

Lt  Edw.  R.  Stewart,  1901-02. 

CiTiliaa  elactridan.    1903.   U^  allottad  far 
pay.    03,725. 


Part7,FSN- 


FORTS  AND  BATTERIES. 


f tft  8,  FSN.    Charleston  Harbor,  S.  C— Fort  Sumter. 

1828.  Wofkbegnn.    80,42. 

1866.  Fort  a  mass  of  rains.    00,14. 

1870.  Modlflc&tfoQ  jUans  approv.  for  anna- 
Bat  of  heavy  guns  In  barbette;  est.,  887,000. 
^ffk  begnn  remoTlng  old  wooden  bombprooiii 
^  Plkrhs;  temporary  sally  port  excavated  on 
V.  front,  and  wooden  dook  boilt;  foundations  of 
^^  Kup  wall  on  se.  face  i^epared;  casemate 
>i^  of  leoond  tier,  w.  face,  removed,  and  a  large 
VB«mt  of  filling  placed  on  parapets  of  several 
*»t»;  minor  work.   70,23. 

1871.  135^  app.  Sand  parapets  raised  about 
^kkmgentkelengthofn.  teoe.    71,19. 

1873.  135,000  app.  Scarp  wall  of  e.  half  of 
i«|B  and  the  entire  ae.  face  built;  broken  arches 
^  nv  lemored  and  site  leveled;  surface  magatine 
^t  on  SB.  face;  casemates  of  ne.  face  uncovered; 
^^  of  seoond  tier  of  this  face  were  removed  and 
"^P  vail  cat  down;  middle  casemates  uncovered 


and  sites  of  two  15-inch  guns  prepared;  2  cisterns  of 
2,700  and  3,500  gallons  capacity,  respectively,  built 
73, 16. 

1873.  840,000  app.  Parapet  on  e.  iiaoe  and  for 
a  length  of  57'  on  the  gorge  face  completed.  Ne. 
iiaoe— flagging  over  casemate  arches  removed  and 
scarp  wall  cut  down  to  proper  height;  10  casemate 
arches  strengthened  and  12  retaining  walls  built» 
and  minor  work.    73, 18. 

1874.  820,000  app.  Repairs  to  11  of  the  case- 
mates completed  uid  11  guns  mounted;  1  retaining 
wall  built  and  earth  filling  in  rear  completed;  minor 
work;  raising  scarp  wall  of  ne.  and  nw.  faces,  and 
casemate  arches  of  ne.  face  covered  with  concrete; 
2  barbette  service  magazines  built;  terreplein  of 
ne.  face  completed;  timber  gun  platforms  for 
15-inch  guns  laid,  and  minor  work.    74, 21. 

187ff.  Old  wooden  bombproof  galleries  sxcsf 
vated  and  removed;  arches  of  11  casemates  strength- 
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coed  and  asphalted;  4  retaining  walls  bailt  in  rear 
of  these  casemates;  masonry  of  new  sally  port  fh»nt 
and  gallery,  the  barbette  service  magazine,  the 
foundations  for  platforms  for  guns  Nos.  I,  2,  and  3 
on  nw.  front,  and  the  passageways  through  parados 
in  the  angles  between  that  front  and  the  adjoining 
front  completed;  2  cisterns,  capacity  10.000  gallons 
each,  built;  1  platform  ready  for  gun,'* and  minor 
work.    75, 21. 

1876.  Storage  magazine,  breast-height  walls, 
and  permanent  platforms  for  guns  Noe.  1, 2,  and  3, 
completed;  entire  scarp  wall  of  nw.  and  gorge  fronts 
coped  with  concrete;  minor  work.    78«  22. 

1877.  Timbers  of  platforms  9  and  10  stored. 
Slopes  repaired;  minor  work.    77, 18. 

1878.  Wharf  extended  30^.  Two  15-inch  guns 
and  two  200-pounder  Parrott  rifles  meunted  on 
l&-inch  timber  platforms.    78*  21. 

1879.  PreservaUon  and  repair— covering  of 
marsh  grass  placed  over  the  unfinished  roof-suifaoe 
of  the  principal  magazine.    79, 25. 

1880.  History,  and  importance  of  work. 
80,42. 


1881.  Replacing  with  a  timber  revet,  the  dd 
marsh  sod  revet  in  ftont  of  gxms  6  and  7  on  the 
ne.  face,  and  guns  9  and  10  on  the  se.  face;  begin- 
ning the  extensfon  of  the  wharf.    81*  43. 

1882.  Parapet  repaired,  storage  magaiine 
covered  with  marsh  grass,  new  wharf  buQt  about 
350^  long;  minor  work.    82, 48. 

1883.  Cribs  of  new  wharf  filled  with  riprap. 
Sand  removed  fh>m  the  casemat/es  of  the  ne.  front, 
from  the  galleries,  and  from  the  passages  leading  to 
magazines;  temporary  wooden  doors  made  and 
hung.    Slopes  and  quarters  repaired.    83, 36. 

1884.  Timber  breast-height  walls  for  guns 
Noe.  8  and  9,  se.  fkoe,  repaired;  coping  placed  lor 
all  entmnces  of  covered  passages  of  the  nw.  fisoe; 
chimneys  raised;  cisterns,  slopes,  and  quarters 
repaired.    84,42. 

1885.  Buildings  repaired,  sopentr.  of  wharf, 
strengthened,  and  slopes  repaired.    85, 35. 

1886.  Preservation  and  repair— slopes^  whad^ 
and  earthwork  repairs.    SO*  S& 


Part  9,  FSN.    Charleston  Harbor,  S.  C— Castle  Plnckney, 

Shutes  Folly  Island. 


1829.    Work  begun.    80^43. 

1868.  Masonry  was  covered,  during  the  re- 
bellion, with  sand  and  made  into  a  powerftil  earth- 
work.   66, 14. 

1870.  Reoom.  approv.  that  the  existing  con- 
ditfon  be  temporarily  maintained  with  moderate 


repairs,  and  that  guns  of  medium  size  be  mounted 
on  wooden  platforms  in  the  aeveral  emplacements 
already  prepared  for  them.    70, 23. 

1880.  In  its  existing  conditkm  the  work  oselesi 
lor  defensive  purposes;  in  charge  of  the  Llghtbooae 
Board  f6r  lighthouse  porposes.    80^  43b 


Part  10,  FSN.    Charleston  Harbor,  S.  C— Fort  Moultrie, 

SulllTan  Island. 


1841.    Work  begun.    80.42. 

1866.  Fort  oonvertad  by  the  Ck>nfoderate 
forces  during  the  robelUon  into  a  powerfid  earth- 
work. Armament  inadequate  for  modem  defense. 
66,14. 

1870.  Hodiflcation  plans  approv.  f6r  guns  of 
largest  caliber;  est.,  175,000.    70, 23. 

1871.  125,000  app.    71,19. 

1872.  935,000  app.  Removal  of  old  platforms, 
flagging  of  terreplein,  the  breast^height  parade,  tfo 
walls,  palmetto  crib  traverses  on  the  terrepLeins, 
and  tJie  heavy  wooden  bombproofs  on  the  parade 
and  adjacent  to  the  scarp  wall;  scarp  wall  un- 
covered and  repaired;  3  service  magazines  in  the  s., 
se.,  and  sw.  faoes  completed,  except  doors;  and  the 
foundation  and  platform  for  two  15-inch  guns  laid. 
The  bricks  from  Confederate  Fort  Ripley  were 
transferred  to  this  fort.    72, 16.  ^ 

1873.  940,000  app.  Brick  coping  of  scarp  wall 
oo  the  3  ohan.  fronts  built;  masonry  of  principal 


and  the  adjacent  service  magaiine  on  the  e.  face 
finished;  earth  filling  of  paraiwt  and  inverses  on 
the  3  Chan,  fronts  nearly  finished.  All  brick  and 
concrete  work  of  the  2  small  flttnUtig  bastfons  of 
Chan,  front  removed;  minor  work.    73, 17. 

1874.  120,000  app.  Masonry  of  ne.  hastlon 
magazine  completed;  wing  walls,  lintels,  and  caps 
added  to  3  other  service  magazines;  earth  covering 
placed  for  the  first,  second,  and  third  magazines; 
concrete  masonry  of  the  bombproof  gallery  e.  of 
sally  port  completed;  sally-port  gallery  raised; 
terreplein  in  rear  of  guns  graded;  work  on  parados; 
platforms  for  4  of  the  Largest  seacoast  mortars  laid 
in  rear  of  fort,  and  mortars  mounted.  Minor  work. 
74.21. 

1875.  115,000  app.  Work  on  parapet  on  sw. 
and  w.  fronts  and  sw.  angle;  sally  port  on  gorge 
fiice  completed,  and  masonry  of  the  sally  port  and 
casemates  and  sally-port  gallery  nearly  completed; 
sand  oovering  of  old  storage  magazines  removed. 
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dzBin  npttind;  7  platfiimis  ready  for  gont;  minor 
vork.    75»21. 

1876.  Old  storage  magaitne  remodeled,  and  a 
swloe  magastDe,  permaaent  platform,  and  breast- 
lii«bt  waU  for  gun  No.  13  oompleted;  postern 
frost  oompleted,  and  foundation  walls  of  the 
IsitarieB  leading  to  it  were  raised;  minor  work. 
76,22. 

1877.  Preservation  and  repair.    77tl8. 

1878.  Preservatfon  and  repair.  Two  15-incIi 
guns  Bioimt«4  on  timber  platforms.    78»  2L 

1879U  rrasui  vatfon  and  repair.    79,  a&. 


1881.  Exposed  concrete  over  the  sally  port  and 
guard  rooms  ooyered  to  protect  it  from  the  weather; 
general  repairs  of  quarters  and  fences,  etc   81, 42. 

1882^83*  Wooden  covering  placed  on  principal 
magasine;  repairs  of  quarters  and  grounds.  83* 
SO;  83,36. 

1884.  Slopes  repaired,  graded,  and  sodded, 
and  fort-lcieeper's  house  repaired.    84, 41. 

1885.  Preservatfon  and  repairs— fences  and 
slopes.    86,34. 

1888.   Preservation  and  repair.   86,34. 


Pirt  11,  FSN.    Charleston  Harbor,  S.  C— Fort   Johnson, 

James  Island. 


1S70-74.  Modification  plans  approv.— to  be 
npaired  and  maintained  as  an  earthwork  with 
such  alteratioDs  and  enlargements  as  will  adapt 
tbe  empleoements  of  U-inch  guns.  70^  23.  Jkjh 
pior.praiis.    74^72, 


1876.  Four  13-inoh  mortar  platforms  on  hand. 
76,23. 

1880.  Description  of  this  work;  a  fort  only  in 
name,  having  neither  armament  nor  magatinea. 
80,43. 


Part  12,  FSN.    Charleston  Harbor,  S.  C— Lift  Battery  for 

Three  12-Inch  Rifles. 

1895.  t75,500  allotted.   95,11.  agreement;  cost,  t896.64.    Work  begun  on  scarp 

1896.  Work  begun,  1805.   1,500  t.  large  St.     wall,  and  oompleted.    Total  cost,  13,299.00.    Work 
procured  for  t993.    Borings  made;  wharf  built  by     suspended,  and  funds  transferred  to  the  mortar 

well  bored  under  informal     battery.   96^502L 


Part  13,  FSN.    Charleston  Harbor,  S.  C— Mortar  Battery. 


1896.  180,000  transferred  ikom  12-inch 
I^aoHDenta,  and  142,222  allotted.  Work  begun  in 
Mar.  Bodngs  made,  csnal  and  basin  dr.;  wharf 
lnQt,and5blnsfor8tconstr.  Pile  driving  began 
Apr.  20,  1806;  330  piles  driven  by  the  end  of  the 
jfu,  completing  the  piling  for  7  mortar  platforms. 
Bersn  mortars  and  carriages  received.  Excava- 
tion  for  mortar  pits  begun;  ground  drained  of 
VBterwltbweU-polnts.    96,506. 

1897.  $112,000  allotted.  Concrete  work  begun, 
md  15,602  c.  y.  placed;  107,816  c.  y.  sand  placed  in 
peispet  and  covered  with  9,000  c.  y.  mud;  1,388 
a),  y.  tod  ptaced  round  the  tops  and  on  the  steep 
ifapta  One  mortar  and  5  carriages  received,  and 
8  martm  and  16  carriages  mounted.    97. 676. 


1898.  $7,000  allotted.  Concrete  ramps  in  pits 
finished  and  3  inches  of  granolithic  covering  placed: 
all  floors  put  in;  magazine  doors  buUt;  settlement 
continued;  mortars  releveled:  remaining  8  mortars 
received  and  mounted.    98, 607. 

1899.  Slopes  graded,  floors  of  interior  (rallerles^ 
shell  rooms,  and  recesses  raised  6  to  9  inches.  Con»- 
pleted  battery  turned  over  to  the  Artillery.  99b 
850. 

1900.  Total  settlement  of  battery  to  Nov., 
1899,  1.49'  at  n.  end,  l.oa'  at  s.  end,  and  1.47'  hi 
middle.  Floors  of  magazine  raised  about  1'. 
Wire  fence  built  on  3  sides  of  reservatfon.    00, 91L 
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Part  14,  FSN.    Charleston,  S.  C— lO-inch  Battery. 


1807.  $180,000  allotted.  Plans  approT.  for 
shlftliiK  battery  400^  w.  of  site  selected  by  BE. 
Battery  to  be  built  under  oontract.  Artesian  well 
begun.  Concrete  work  and  sand  filling  in  progress. 
Sbot  lifts  in  position.    No  armament.    97, 603. 

1898.  $75,000  allotted.  Three  guns  and  car- 
riages received  and  mounted.  Artesian  well,  1^08^ 
deep;  dug,  and  8  gun  emplacements  completed, 
ezDept  electric  plsnt  Work  begun  under  con- 
tiaot  OB  a  fourth  emplacement  completed.   98» 


1899.  $3,100  allotted;  electric  plant  faistaUed 
and  completed  and  turned  over  to  the  garrbon. 
$1,610  allotted  for  constr.  of  2  cistems,  each  to  con- 
tain 30,000  gallons  of  water;  work  begun  and  conk> 
pleted.    99,860,861. 

1901.  $500  allotted.  Repairs  to  ammnnitioD 
hoists;  work  completed.  01,  817.  $1,135  allotted 
lor  constr.  gaUerte;  work  completed,   01*  818L 


Part  15,  FSN.    Charleston  Harbor,  S.  C— 12-liich  Battery. 


1898.  $50,000  allotted.  Work  begun  on  1  em- 
jdaoement  for  a  13-inch  disappearing  gun  on  U.  S. 
carriage,  model  1806.  Platform  ready  for  base  ring 
by  May  14.  $40,000  allotted.  Work  begun  on  1 
emplaoem^t  for  a  13-inch  barbette  carriage;  plat- 
form nearly  complete  400  c.  y.  Portland  and 
2^500  c.  y.  natural  cement  placed.  No  armament 
on  hand.   98, 700. 

1899.  $7,200  allotted  for  the  emplacement  for 
disappearing  carriage.  Total  of  11,000  c.  y.  con- 
crete placed  in  both  emplacements;  shot  lifts  and 
trolleys  erected;  3  cistems  built  under  loading 
platforms  in  spaces  which  would  otherwise  have 
been  filled  with  sand;  retahiing  wall  built  behind 
both  emplacements  to  the  height  of  the  loading 


platform.  $1,600  allotted  ibr  mounting  guns  and 
carriages.  Barbette  gun  and  carriage  mounted; 
disappearing  gun  carriage  mounted;' gun  not  yet 
received.  Battery  completed,  except  electric 
lighting  and  erectfon  of  cranes  and  hand  railing. 
Minor  repairs  made.    99, 863, 864. 

1900.  13-inoh  rifle  for  disappearing  carriage 
received  and  mounted.  $5,000  allotted,  and  alectric- 
Ilght  plant  installed.  Battery  turned  over  to  the 
Artillery.    00,914. 

1902.  $18,800  allotted  for  completfon  of  work 
on  battery;  masonry  work  completed;  front  wall 
out  down  and  new  coping  built;  filling  done;  re- 
pairs to  wall,  etc.    02, 723. 


Part  16,  FSN.    Charleston   Harbor,  S.  "C— 4.7-lnch  B.    F. 

Guns. 

1898.  $6,000 allotted  Apr.  6  for  3  emplacements,  ing  guns;  covering  parapet  with  an  apron  of  6-inch 
Work  begun,  and  3  emplacements  and  1  magazine,  concrete.  Completed  battery  turned  over  to  the 
azcept  roof,  completed  by  May  1.    98,702.  Artillery.    99,861. 

1899.  Completfon  ofgallery  and  drains;  mount" 


Part  17,  FSN.    Charleston  B[arbor,  S.  C— 6-lnch  B.  F.  Gun 

on  Pedestal  Mount. 

1898.  $8,000  allotted  for  1  emplacement.    98,     1808,  and  completed.    Gun  and  carriage  mounted 
703.  by  Artillery.   99,86L 

1899.  $7,500  allotted.    Work  begun  in  Oct, 
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Part  18,  FSN.    Charieston  Harbor,  S.  C— Three  Emplace- 
ments for  15-Pomider  E«  F.  Guns. 


1699.  19,500  aUotted.  Work  bogun  removing 
13  old  U»iDcb  gon,  750  c  j.  nnd,  and  140  c.  y.  of 
lid  cQocTfte.  Batteiy  completed,  except  setting 
bsseeastiocs.   88,891. 

I90a  Cans,  oHTiaseSy  and  beee  casting  not  yet 
neovML  00,9U. 


1901.  Base  castings,  guns,  and  mounts  re- 
ceived; castings  set;  guns  mounted.    01, 81A. 

1902.  Turned  over  to  ArtiUary  July  16,  190L 
OS,72i. 


Part  19,  FSN.    Charleston  Harbor— Emplacement  for  6-lnch 
B«  F.  Gun  on  Disappearing;  Carriage. 

1860.  130,000  allotted.  Work  begun  In  April  1000.  MOOo.  y.  concrete  placed  and  2,400  o.  y. 
BdOScy.  eonerateplioed  in  walls  and  4fi0o.y.  aand  for  parapet  Carriage  received  and  moonted. 
aadplsoid  in  parapet  9B»86aL  Battery  completed,  except  mounting  gun,  aod 

turned  over  to  the  ArtiUery.   00^913^ 


Fart  20,  FSN.    Port  Royal,  S.  C— B.  F.  Guns. 

1898.  16,000  aUotted  April  6  for  2  4.7-incli  R.  F.         1899.    Grounds  graded;  parapet  protected  wtth 
PKs;  vork  begun;  360  c.  y.  concrete  placed  and     oyster  shells  and  battery  completed.   98t  806L 
faumountadbylmiea*.    98»70i. 


Part  21,  FSN.    Port  Boyal,  8.  C— Siege  Battery. 


1^88.  tVXlO  allotted  for  tamporary  battery  for 
«$-!oeh  fi.  L.  siege  gmi  and  one  7-inoh  B.  L.  stega 
Isvltnr.  Work  begun  and  completed,  ready  for 
Boontiiig  tbe  gons  which  ware  on  hand.  Orders 
Mif«dtBibiptbn&toTampa»  FUl   Two  light 


Id-poonders  received  and  moontad  on  wooden 
platforms,  so  as  to  Ihra  over  parapets.  One  of  the 
magasines  is  used  as  a  mining  casemate  and  tha 
othar  for  storage  puipoaei.   98»70Ai 


Pvt  22,  FSN.    Port  Boyal,  S.  C— Ten-inch  Battery. 


^^^  M,000  allotted.  Work  begun  on  2  em- 
^^oatatt  and  454  0.  y.  concrete  placed  in  gun 
iteks,compl6tlag8ama.    98,705. 

^  tSO/XK)  aUotted.  Work  begun  on  an 
»<il- emplacement;  ll,010  o.  y.  concrete  and  14,200 
1 7.  Bod  placed;  ammunitJcm  hoisU  and  trolley 

^imtaUed  and  2  carriagea  moonted.    99^ 

I    ill 


1000.  Remaining  carriage  and  3  riiles  mounted 
by  Artillery;  cranes  erected;  hand  railing  put  up; 
barbed-wire  fence  built;  electric  plant  Installed  and 
tested.  Completed  battery  turned  over  to  tha 
Artillery.    00,015. 

1901.  Materials  used  for  con^tr.  taken  down 
andstored.   01,820. 


'»t  23,  FSN.    Port  Boyal,  S.  C— Eight-inch  Bifles. 

1898.  lu^  allotted  for  temporary  battery        1809.    Ouns  mounted  and  all  work  completed. 
V  tvo  g-iDch  rifles  mounted  on  15-inch  carriages.      98»  800. 
Wok  begun  onwhart    98,700. 
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Part  S4,  FSN.    Port  Boyal,  S.  C— Dynamite  Battery. 

1901.   $50,000  allotted  for  pneomatJc  dynamite        1902.   July  U,  1901,  fieo.  of  War  orderod  woH 
battery.    01,820.  to  be  stopped.    02,727. 


Part  25»  FSN.     Georgetown,  S.  C— Batteries. 


1898.  S5,000  allotted.  Temporary  batteries  for 
two  7-inch  B.  L.  howitzers  built,  requiring  the  use 
of  6,000  sandbags  and  1,500  c.  y.  sand  to  fill  in  be- 
tween the  walls;  emplacemmt  built  and  howitzo' 
mounted.    Two  5>inch  B.  L.  rifles  mounted  in  the 


ship  all  ordnance  and  ordnance  stores  at  George 
town  to  TBmptk,  Fla.    These  guns  were  replaosd 
by  four  13-pounder  guns,  which  were  mounted; 
98,766. 
1890.   Twelve-pounder    gona    remoTed.   99| 


old  fort  prepared  for  them.    Orders  received  to     870. 


Part  26,  FSN.         Preservation  and  Bepalr. 


1898.  Charleston  H.-J1,800  allotted  for  mount- 
ing 15-inch  8.  B.  guns  on  emplacements  5, 6, 7,  and 
8  of  old  fort;  2  guns  mounted.    98. 703. 

1899.  Charleston  H.-J1,500  allotted  for  pahit- 
Ing  I  beams  and  repairing  shot  lifts  and  dndns  ol 
10-inch  battery.  99,  862.  1382.46  expended  on 
minor  repairs  of  13-inch  emplacement    99, 864. 

1900.  Charleston  H.->I3,800  allotted  for  repairs 
of  electric  plant,  building  wire  fence,  prevention  of 
leakage  in  magazines  (unsuccessful),  and  minor 
work  on  plant.  S500  allotted  for  caring  for  torpedo 
material,  building  a  dust-proof  room  for  torpedo 
material,  and  minor  work.  00,  913,  913.  1600 
allotted  for  completing  guardrail,  erecting  ccanes, 
and  building  wooden  sheds  over  passages  to  keep 
out  the  rain.    00, 914. 

Port  Royal— 82,500  allotted  for  repairs  of  wharfj 
136  pUsB  protected  by  yellow  metal  driven;  work 


completed.  00,  915.  1600  allotted  for  repairs  d 
torpedo  material;  work  completed.  00,  DHL  I3O0 
allotted  for  estab.  a  bench  mark;  work  completed. 
00,916. 

1901.  82,000  allotted.  Charleston  H.,  8.  C* 
misc.  work  of  alteration  and  repair.  Ol,  817« 
8800  allotted  for  painting  ironwork,  13-infih  battwy. 

01,  818.  Repairs  to  hoists  at  10-hich  battery. 
Fort  Royal-^painting  and  whitewashing,  etc, 
done.    01, 820. 

1902.  Charleston  H.;  8.  C— 8150  allotted.  Re- 
pairs and  painting  at  10-inch,  13-inch,  and  mortar 
batteries.  02,  724.  8300  aUotted  for  imp.  lifts, 
repairs  to  ammunitfon  hoists  and  outlet  drain. 

02,  725.  81,950  allotted.  Work  on  damaged  por- 
tfon  of  sloping  waU.  09,  735.  81,300  allotted. 
Port  Royal—cleaning  and  painting;  board  walk 
built;  plant  removed.    02, 737. 


Part   27,   FSN.    Bange   and    Position   Finders— Charleston 

Harbor,  S.  C. 

1896.    Statfon  built  in  rear  of  the  mortar  bat-  1902.    84,961.66  withdrawn   and   retnmed  to 

tery.    96,517.  Treas.    02,726. 

1901.   86,100  allotted  for  battery-commander's  1901.   8160  allotted  for  plotting  and  observa* 

statfon;  no  work  done.    01, 819.  tfon  statfon;  constr.  completed.    01, 819. 


Part  28,  FSN. 


Sites— Sulllvans  Island. 


Sec.  of  War  requested  the  cooperation  of  the 
governor  of  South  Carolina  in  obtaining  the  passage 
of  an  act  ceding  the  title  to,  and  JurisdfoUon  over, 
the  sites  of  these  3  batteries  to  the  U.  S.  91,  13. 
Title  granted  to  the  tT.  8.  on  condition  that  the  U.  S. 
compensate  all  persons  having  any  right,  title,  or 
interest  in  any  part  of  the  land  in  questfon.  9/S,  14. 
Twenty-one  lots  porchaaed  at  coat  of  831,3821 


NegotiaUons  in  progress  for  remainder  of  the  land. 
96, 17.  Title  to  all  land  acquired  for  10-inch  and 
13-inch  batteries,  except  4  lots,  which  were  ooo- 
demned;  papers  awaiting  the  optnfon  of  the  At- 
torney OeneraL  97,  17.  82,175  allotted  for  put- 
chasing  sites.    00, 916. 

1901.   840.95  aUotted.    JLotaNoa.  58andfi9paid 
4K,    01,83L 


ffceVoLII.pp.Ti-lTWl 
L  for  explamtioai,  ete.  J 


F0BTIFICATI0K8. 


1947 


Plrt29,F8N. 


Submarine  Mines. 


im.  CbtfiastooH.~l  mining  GMunato  nearly 
xapbteL   98,S. 

im.  Chsrtistoa  H.— mining  csBamtta  oom- 
])tod;eoit,IU41)QL    93,9. 

1886.  Cfaaikstan  R.—cMm  tank  bottt  at 
nenvbattoy.  Ukm plantad, ki^t in ortar, and 
mnUdspatnltod.   •S.as^aOflL 

ism  Cbtrimtaa  H..-lMM»allDtted.  AIlmtaM 
iwmd  by  exploding  ttiam;  mataclal  daaoad  and 
stand.  2i>iDeh  awimhUght  ootflt  tranafwwd  to  tha 
cfiDMr  offiMT.  tt|900  aliottad  for  a  n«ir  mining 
oHHte,  tba  oiitfag  one  ioottd  to  be  onaaltalda. 
xraaipliihed  by  eouTerting  an  old  magasinain  tha 
trt;  addL  oow  obtained  by  placing  conocate  and 
and.  «H  866w  Port  Boyal  H.-mlnaa  planted 


July  38,  and  ramoved  by  exploding  them  in  August: 
material  itoiad.  S3,000  allotted  fsr  cable  tank: 
work  begun  and  completed  and  a  movable  boiat 
installed.    99^869. 

1900.  Charlefton  H.— aoo  o.  y.  sand  and  aOO 
0.  y.  maiah  mod  plaosd  on  slopes.  00b  Vli.  Port 
Royal-ilniaia  of  cable  ramovad  taun  cable  tank, 
Itad, inanlatsd, and laplacsd.   00^915. 

1901.  i6y600  allotted  for  oonstr.  torpedo  store- 
house; oontrsot  awarded,  bat  no  work  done. 
01»819.    Oars  of  torpedo  materiaL   01,819,821. 

1909.  Constr.  (tf  torpedo  storehouse  campletedL 
09,727.  n/MX) allotted  for  cable  taokyCharlesteo 
H^  no  work  dona.   09a  728w 


Pirt  30,  FSN*    Supplies  for  Seaeoast  Defenses. 

isoi.  taooaUottsd.   ftequiritloosieoeiTadaad        1909.  SfiOOallotted.   Reqnisitfcms ncatvad and 
SU.  01,8181  fllkd.    09p728. 
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FSO.    FORTIFICATIONS  OF  GEORGIA  AND  CUMBER- 
LAND SOUND,  GA.  AND  FLA. 

(NoTX.-~IleportB  mi  these  works  from  IMS  to  1912  are  of  a  general  ctaancter  0017.     See  the  first  1 
pages  of  each  annual  report  from  1903  to  1913.) 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 
27 
28 


Contracts 

Engineering  toatures 

£ngineeis--<;hief  of  Engineers 

BE 

Indbarge 

Assistants 

Forts,  etc  (operations,  allotments,  etc.) 

SaTaniuth— Fort  Puladd 

Fort  Jackson  (Oglethorpe) 

Tyheelsld 

Four  8-inoh  rifles,  disappearing  carriages 

Twol2-inohB.  L.  rifles,  barbette  carriages 

R.  F.  emplacement....... 

Emplacements,  eight  12-inch  mortBn 

Emplacements,  three  4.7-inch  R.  F.  guns 

Site  l—Emplaoements,  two  15-pounaer  R.  F.  guns •... 

Bite  2— Emplacements,  two  15-pounder  R.  F-  guns .* 

Wassaw  Sound,  R.  F.  emplacement 

Darien,  Qa.— Temporary  defenses 

Brunswick,  Oa.—Teo^rary  defenses 

Cumberland  Sound— Fort  Clinch 

Emplacement,  8-inch  B.  L.  rifle 

Temporanr  batteries 

Femandlna,  rla.— Temporary  batteries 

Miscellaneous  (overhauling  15-inai  guns  and  platforms;  removing  materials  from  tem- 
porary batteries;  galleries) 

Preservation  and  repairs .....••• 

Rutge  and  position  finders 

Submarine  mines *. 

Supplies 


1880-190 
1897-190 
1S66-191 
1879-lJM 
l>i66-191 
189&-ldO 
1829-191: 
1829-lffl 

1873-1« 
1807>18gi 
1898-180 

1898 
1898-1901 
1S99-190( 
1899-190( 
1899-1901 
1888-I«X 
1896-189^ 
189ft-l89S 
1897-1893 

1898-1990 
1898 

189S-I90t 
1898-1902 

1S99 
1894-1901 
1901-1902 


Part  1,  FSO. 


Contracts. 


1880.    Five  spur  Jetties,  Ft.  (TUnch.    80, 44. 
1888.    Raising  spur  Jetties,  Ft.  Screven.   83,39. 
1885.    Work  on  spur  Jetties,  Ft.  Screven.  85,37. 
Repair  of  gun  platforms.  Ft.  PulaskL    85, 30. 


1807.  Wharf,  tiSJXl.TX  Emplacements  «r 
four  8-hich  guns,  $120,861.    07,  17,  .700, 701,  702. 

1000.  Portland  cement»  5,000  banrels,  82.47  per 
baiiel.   00^919. 


Part  2,  FSO. 


Engineering  Features. 


Battery  for  8-lnoh  guns,  details  of  construction, 
08.706. 

Cement  testing.    00, 918. 

Concrete  mixing.    00, 872. 

Cracks,  repairs  of.    00, 870;  04, 8724. 

Guns,  moving  and  mounting.    00, 877. 

ICagaslnes,  dampness  in.    00, 884. 

Materials,  constr.,  itemised  cost  08,  709;  00^ 
878;  00, 917. 

Mining  casemate,  temporary.    08,  714. 


Plant,  arrangement  of.    00, 871, 876. 

Portland  cement  specifications.    00, 918. 

Settlement  of  emplacements.    00, 870. 

Teredo,  protection  of  piles  against.    07, 700. 

Triangulation,  baae*lino  measurement  for.  05, 
8016  (pL). 

Vegetable  growth  lor  holding  sand.  99, 879;  00. 
921. 

Waterproofing.    00,  871;  00,  918, 9^;  04,372}. 

Wharf,  description  and  cost.    07,700. 


r5««  Vol.  n,  TO.  Ti-17971 
I  for  ^xpluuinoos,  etc.  J 


FORTIFICATIONS. 


1949 


F»t3,FSO. 


Engineers. 


of  BnstaMis.  B.,  60,  14;  67,  13;  68, 
H:  ea^  U;  TO,  2S;  71,  ao;  73, 17;  73, 18;  74*  22; 
7$.22;  70%  2S;  77, 19;  78, 22;  71>,  26;  80, 44;  81, 
41;  82, 41:  88,  37;  84.  43;  88»  38;  86^  30;  98,  4; 


94,0,10;  98,6,0,11;  98,  17,  517;  97,  17,700,98, 
26,  707;  99,  27,  870;  00,  25,  917;  01,  20,  821;  09, 
26.727;  08, 9, 13, 681;  04,  6, 9;  Off,  5;  08, 6;  07»  6; 
08, 9;  09, 10;  10, 13;  11»  8;  18,  7. 


Ftft4,FSO. 


Board  of  Engineers. 


1878.  ?laDB  far  modifloation  of  Ft.  GUnch  snd 
f<r  oev  exttrkK  la-inch  battny.    79, 27. 

1882.  Ganstitatod  to  consider  and  report  npon 
U»  ooDditiaa  of  fnrtiflflatinrMi,  and  what  number. 


if  any,  ooold  be  dispenaed  with.    88, 423. 

1895.   ProJ.  adopted  for  defonse  of  Savannah 
H.    93,  4;  95,  6. 


Part  5,  FSO. 


Engineers  In  Charge. 


Maj.  F.  A.  Sears,  1806. 
C^t  J.  W.  Bartow,  1806-701 
CoL  Q.  A.  Gnimore,  1869-86. 
C^  W.  Lodlow,  1870. 
G^  J.  C.  Post,  1883. 
Q^t  0.  M .  Garter,  1804-ML 


Oapt  C.E.  Gillette,  1808-1903, 1900.    ai,99,881 
lA.  GoL'W.  H.  H.  Benyaard,  1889. 
Oapt  C.  H.  ICcKJnstry,  1890-lMO. 
Lt.  CoL  a  B.Qninn,  1903-1900.    B^  04,  3723 
08,3016. 
CoL  D.  C.  Khigman,  1906. 


Part  6,  FSO. 

LtH.Bar8eB8,1806i 
UH.S.  Morgan,  18B6-98L 
Lt  C.  8.  Bramwall,  18B6-08i 


Assistants. 


Lt  Lytle  Brown,  1809-10001 
Lt  B.  IC.  liarkham;  19001 


Part  7,  FSO— 


FOBTS  AND  BAT 


VfTDr 


Part  8,  FSO.    Savannah,  Ga.— Fort  Pulaski,  C!ockspur  Island, 

Mouth  of  Savannah  Blver. 


1829.  Workbeeon.    80,44. 

1809.  Work  begun  preparing  to  motmt  arm** 
lamt-Mck  and  at  maaoniy  work,  repair  of  gim 
pbtiinDs,  taking  op  and  reaetting  traverse  sts. 
ttd  nib  to  restore  tfae  proper  radioa  and  lereU 
tbofoogh  repair  of  the  water  battery  and  constr. 
offivoodeii  platforms  for  lOO-poonder  rlflee.    69, 18. 

1870.  Est  cost  of  opproT.  modifications, 
tSiflXf,  oeoessary  repair  of  gnn  platforms  to  enable 
imosoQ  band  to  be  moonted;  wooden  wharf  bnllt 

1871.  taB,fiooapp.  71,  ao. 

1872.  tS/Mnapp.  Necessary  temporary  bulld- 
ogs enctfld;  old  gun  platforms  and  breast-height 
mi  oftiie  demllnne  removed;  scnp  wall  of  both 
hasntaKi;  exterior  and  superior  slopes  rearranged 
maMlded;  old  teneplefai  azoaTated  lor  pJUng  and 


grillage  for  the  guns  and  magasines  of  the  n.  Ihoe 
and  the  center  pintle  gun  at  the  salient;  oonstr.  of 
the  grlUage  for  2  gims  in  the  ne.  angle;  driving  of 
piling  for  the  adjacent  service  magaxine;  replacing 
the  drawbr.  over  the  demilune  ditch;  and  minor 
work.    72,17. 

1873.  $50,000  app.  Completion  of  sand  filling 
over  grillage,  retaining  wall  in  rear  of  gun  plat- 
forms and  the  breast-height  wall  for  2  gun  plat- 
forms; scarp  wall  of  the  gorge  face  raised;  new  pile 
driver  built;  grillage  laid  for  the  adjacent  service 
magaetne  to  guns  8  and  9,  n.  face;  ooacret^^  of 
magaxine  and  passageway  and  earth  filling  around 
them  carried  to  height  of  magasine  floor;  piling  for 
foundation  of  gun  platforms  6  and  7  completed; 
breast  height  and  retaining  wall  of  foundation 
oommenoed,  «nd  minor  work.    78»  ia» 
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1874.  130,000  app.  Oompl«tl(m  of  biMst- 
belght  wall  and  ooncrate  fotmdatioos  of  gun  plat- 
forms 8  and  9;  masonry  of  service  maj^asine  and 
passageway  between  guns  7  and  8;  work  on  aeryioe 
magasines  bet.  guns  3  and  4,  and  5  and  0;  excava- 
tion for  foundation  of  storage  magasine;  and  work 
on  platforms  4, 5, 6,  and  7;  parapet  constructed  and 
^HjiBB  of  approv.  caliber  mounted  on  8  and  9,  and 
minor  work.    Summary  of  work.    74*  23. 

1875.  S25,000  app.  Parapet  on  n.  and  s.  teces  of 
demilune  nearly  completed;  all  gun  platforms  laid; 
work  on  parados.  All  doors  made  and  hung  and 
minor  work.    Summary  of  work.    7fi,  23. 

1878.  Entire  demilune  nearly  completed;  re- 
taining wall  rebuilt;  modification  work  begun. 
New  piers  on  n.  Iront  raised.    78»  23. 

1877«79.  Preservation  and  care.  77«  19;  78> 
22;  79.  26. 

1883.   Repairs  to  buildings  and  bit.    82,41. 


1888.  Wooden  fronts  of  cassmmtoB  and  mag^ 
sine  roof  renewed;  repaiss  to  wharf.    83*  38. 

1884.  Concrete  masonry  covered  with  sand  n| 
to  grade  and  slopes  sodded;  dikes  repaired.    84,43 

1886.  Buildings  rspatred;  oootiaet  made  Id 
repairing  20  permanent  platforms  for  S-lnch  ami 
10>inch  Rodman  guns  on  the  barbette  of  the  maii 
work.    85.38. 

1886^  Twenty  pUtforms  repaired;  general  r^ 
pair  of  work.    88. 36. 

1898.  i2^aUottad.  Temporary  pUtfonn  ftM 
8-Inch  B.  L.  rifie  built  of  concrete  In  one  of  the  old 
forts  (Pulaski)  and  gun  and  carriage  mounted 
98»  7ia  $1,960  allotted.  Two  15-lneh  guns  and 
their  carriages  lifted  out  of  the  emplacements,  tim 
her  platforms  replaced  by  concrete  ones,  and  gun^ 
and  carriages  remounted.    98, 711. 

1899.  Gun  dismounted  and  carriage  shipped 
away  by  the  ordnance  olBoer.  Balance  of  I36J1 
transfflired.   99b88& 


Part  9,   FSO.  Savannah,  6a.— Fort  Oglethorpe,^  Savannah 

River. 


1843.    Work  begun.    80.44. 
1870.    Est.    cost    of   approv.    modifications, 
816,000.    70.23. 

1872.  115,000  app.    72,17. 

1873.  Modification  work  begun.  Casemate 
arches  reinforced,  scaxp  wall  raised,  and  breast- 
height  wall  completed;  parade  wall  partly  rebuilt 
and  raised;  2  earthen  traverses  removed  ftom 
terreplein  and  the  material  used  to  fill  in  the  par- 
apet.   73, 18. 

1874.  Parapet  and  breast-height  wall  finished, 
parade  wall  raised,  and  concrete  foundations  for 
guns  1,  2,  4,  and  6  built,  and  gun  platforms  lakL 


Temporary  armament  of  5  guns  mounted;  10-lncb 
8.  B.  In  positions  1,  2,  and  3  and  lOO-pounder 
Parrott  rlfies  in  posltkms  4  and  5.    74*  22L 

1876.  Service  traverse  magazine  built  between 
guns  3  and  4  of  barbette  battery.    78, 23. 

1882.  Repairs  to  brs.  and  doors.    82,  41. 

1883.  Wharf  repaired  and  grass  cut    83,37. 

1884.  Two  casemates  fitted  up  as  storage  rooms 
for  engineer  property  and  grass  on  slopes  cot 
84,43. 

1885-88.  Repairs  to  br.  and  buildings.  8ff. 
36;  86,86. 


Part  10,  FSO.    Savannah,  Ga.— Fort  Screven,  Tybee  Island, 

Mouth  of  Savannah  &iver. 


1872-73.    Plans  in  progress.    73, 18;  73, 10. 

1874.  Surveys  made.    74, 23. 

1875.  Necessary  land  acquired  and  its  bound- 
ary marked  with  st.  monuments.    75, 23. 

1876.  Plans  completed.    76,24.  « 

1882.  Three  Jetties  built,  fiOO',  7«K,  and  660" 
long.    82, 42. 

1883.  85,000  allotted  from  app.  for  preservation 


and  repair  of  fortifications  and  contract  let  lor  in- 
creasing height  of  jetties.    83, 38. 

1884.  Some  work  done  on  jetties.    84,44. 

1885.  Addl.  work  on  jetties  to  be  done  undr 
contract    85, 37. 

1886.  Jetty  No.  2  extended.    86,37. 
1893.    Project  adopted.    93,4. 


1  This  work  was  oaUsd  Ft.  Jackson  until  1884. 


[^r^llL^iKf]  FOKTIPICATIONS.  1951 


Part  11,    F80«    Savannah,    Ga.— Four   Emplacements    for 
8-lneh  Rifles,  Disappearing  Carriages. 

1887.  1155^000  lyoUad.  Work  began  onder  1899.  96fiCO  allotted.  Slopes  sodded,  tnveias 
QBDtact;  2^  e.  y.  ezeavated.  Wharf  completed  circles  extended,  and  field  of  fire  of  each  gon  in- 
aehreootFaeC;  description.   97.70a  creased  about  10";  setttoment  repaired.   99^870. 

1S98.  ta3;06O  allotted.  17,400  c  y.  concrete 
iteed;  all  vork  completed  and  4  gone  and  cap* 
apBmoanted.    Summary  of  work.    98,700. 


Part  12,  FSO.   Savannah,  Ga«— Emplacements  for  Two  12-inch 

B«  L.  Eifles,  Barbette  Carriages. 

1988.  ttOfiOO  allotted.  Work  began;  excava-  1899.  881,100.19  allotted.  Emplaoementscom- 
tioB  for  platfonns  completed;  some  concrete  work,  pleted.  Description  of  work.  880aUotted.  A8-hudi 
Tod  tataphone  booths  built    98,709.  artesian  well  sunk  to  a  depth  of  90".    99,878. 


Part  13,  FSO.    Savannah,  6a.— Bapid-llre  Emplacement. 

1888.  8180.71   allotted.    Work    began,    some     work  stopped  and  materials  tiansferred  to  other 
Batoiils  parchaaed,  and  some  excavation  made,      works.    98, 710. 
Xetiei  recelTed  that  gnns  could  not  be  procured; 


Part  14,   FSO.    Savannah,   Ga.— Emplacements   for  Eight 

12-inch  Mortars. 

1899.  008482  allotted.   Work  begun  in  Decern-     tamed  over  to  the  Artillery;  cost,  8125,442;  som- 
to,  un;  exeavation  and  nearly  all  of  concrete  work     mary  of  work.    00, 917. 

oatpietBd;  deecrtption  and  cost  of  material  and  1901.   84,800  allotted   for  supplying   electrlo- 

abor.  99, 871.  light  plant  and  placing  grounds  in  good  condition; 

1900.  817,310  allotted.    Ouns  mounted    and  i>avement  rear  of  battery  repaired;  drains  lowered; 
titte7,  boUt  of  Portland  cement,  completed  and  grounds  cleaned.    01, 822: 


Part  15,  FSO.    Savannah,   6a.— Emplacements   for    Three 

4.7-inch  R.  F.  Guns. 

1898.  19,000  allotted.    Work  begun  and  prac-  32i  deposited  with  Treas.  XT.  8.    Parapet  sodded, 

tioUy  completed;  minor  work,  induding  mount-  gun  and  carriage  mounted,  and  the  completed  bat- 

iB|  ol  gon  sod  carriage,  to  be  done.    98, 710.  tery  turned  over  to  the  Artillery,  99, 876. 

1889.  114,800  allotted.    Guns  were  temporarily  1900.    81,685  allotted.    Guns  mounted  and  bat* 

oooQted  at  deiense  of  Wassaw  Sound,  then  trans^  tery  completed.    Summary  of  work.    00,  919. 

tandtoaoewsiteinproeessofconstr.    Nearly  all  1901.    Battery  turned  over  to  the  Artillery. 

ODOcrste  irork  and  fill  oompletel.    99,  975.    85,588  01,  88. 
>QottaL  1225  traosferred  to  other  allotments  and 
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Part  16,  FSO.    Savannah  Ga.— Site  1— Emplacements    fo^ 

Two  15-pounder  R.  F.  Guns. 

1809.   noOaUottod.    No  work.    90, 878.  except  setting  fixed  ironwork  for  gont.    BnTnmary 

1900.   19,430  allptted.    Work  begun  Oct  li,      of  work.    00,920. 
1899,  and  battwy  completed  by  Mar.  81,  1900, 


Part  17,  FSO.    Savannah,  Ga.— Site  2— Emplacements    for 

Two  15-pounder  E.  F.  Guns. 

1809.   812,800  allotted  for  protection  of  mine  1900.    Battery  completed  except  setting  of  fixed: 

fields.    1,800  c.  y.  sand  placed  in  foondations;  also  iron  work  for  gons.    00, 921. 

30,000  old  brick.    A  3-inch  artesian  w^,  122^  deep,  1001.    Unexpended  balance  of  182.27  deposited, 

driven.    Minor  work.    99,880.  01,824. 


Part  18,  FSO.    Savannah,  Ga.— Bapld-flre  Emplacement  at 

Wassaw  Sound. 

1898.  $11,000  allotted.  Work  began.  Two  1899.  Ouns  dismoonted  and  removed  to  a 
emplacements  for  4.72-inch  gmis  moanted  and  permanent  site.  $725  transfei;red  to  other  allot- 
battwy  completed  at  eod  of  fiscal  year.   98,71L         ments,  and  125.84  trans,  to  Trees.  U.  8.   99.8T8L 


Part  19,  FSO.    Darlen,  Ga.— Temporary  Defenses. 

1898.   $10,000  allotted.    Battery  at  s.  end  of  n.  end  of  Blackbeard  tsld.;  magazine  ballt  wfth 

8apelo  Isld. ;  magazine  built  and  covered  with  sand;  timber  and  covered  with  sand.    98, 712. 
parapetand  magazine  covered  with  grass  sod;  small        1899.    Batteries   damaged   by   storm;  repain 

well  driven  and  supplied  with  pump.    Battery  at  made.    8988.47  trans,  and  deposited.    99*  882. 


Part  20,  FSO.    Brunswick,  Ga.— Temporary  Defenses. 

1898.   $12,000   allotted.    Temporary   batteries  1899.    Artesian  well  sunk  on  Jekyl  Isld.,  and  1 

bnUt  at  s.  end  of  St.  Simons  Isld.,  and  1  e.  of  it;  at  St.  Simons  Isld.    Batteries  damaged  by  storm, 

n.  end  of  Jekyl  Isld.,  and  1  at  s.  end  of  Jekyl  Isld.  99, 88& 
98,712. 


Part  21,  FSO.    Cumberland  Sound— Fort  Clinch  (Amelia 

Island,  Fla.). 


1847.    Work  begun.    80,44. 

1806.  Curtain  galleries  connecting  the  parade 
with  the  terreplein  of  the  chemin-de-ronde  constr., 
excavation  for  them  filled  in,  and  the  ramparts 
made  ready  to  receive  the  barbette  gun  platforms. 
Work  on  exterior  parados  wall  and  filling  of  the 
glads.    66,14. 

1867.  Four  platforms,  ne.  and  nw.  curtains, 
completed;  4  other  platforms  on  the  ne.  and  6  on 
the  nw.  nearly  completed;  foundations  of  breast- 


height  wall  on  3  fh>nts  laid,  terreplein  formed, 
graded  and  seeded;  work  on  exterior  wall  of  para- 
dos, drainage,  quarters,  and  minor  work.    67, 12. 

1808.  Main  sewer  completed;  drawbr.  gate- 
way nearly  finished;  completion  of  masonry  of 
those  gun  platforms  which  had  been  begun.  Wort 
suspended;  placed  in  charge  of  a  keeper.    68, 16. 

1860.    Preservatfon  and  care.    69, 16. 

1870.  Modificatfon  plans;  est.  cost,  $106,0(». 
70,24.    77,20. 


r8eeVoI.n.l».Tl-1797'| 
L  for  ezpUiUtioaa*  etc  J 


POBTIFICATIONS. 


1968 


1871-73-77.  PraswiUion  and  on.  71*  30; 
73,)8;77,XL 

1879L  HodificatioD  plaiis  neoMSvy  for  tlie 
fceapUoQ  of  proposed  annamant  of  motkni  gtms, 
isd  lor  a  SAW  axtwior  battery,  oompleted.    70, 37. 

1880.  Jetties  to  be  built  imderooDtnct  80,4S. 

1881.  Work  on  jettka  and  oo  roofing  orar  the 
S4bv«  bastions;  repair  of  quarters.    81, 4S. 

1882.  Five  JettiM  oomptotod  and  minor  work. 

1883.  Jetties  eztsnded  Mid  3  new  tpar  jettieB 
biitt.  88»99l 

1884.  Breaks  or  protection  of  wood  to  preaenrB 
tte  ogiiMr  ofBoacv*  qnarters  at  Old  Fsmandina 
baOtamlnpaiismadetobaiklliiCi.    84,44. 

188&  Repaks  made  to  4  parmanent  front 
{^tbpbtfaniis  te  15>indi  Hodman  iODM,  and  to 


18  permanent  ikont  pintle  platiorms  for  S-lnoh  or 
10-inch  Rodman  gmi^  or  omiaapuudlng  tiflaK 
doonrays  taading  to  baetions  lepaired;  roads  aoroas 
parade  cleared  of  brush,  etc.,  and  baaoh  proteotad 
idth  oompresssd  farosh  mattrsas  work  loaded  wttb 
•t    88,37. 

1888.  OenaralrapairofballdliigBfele.  Old)al- 
tles  repaired  and  two  new  onea  bnflt.    86, 37. 

1898.  81,300  allotted.  Tsmponry  pan^et  of 
andbags  and  sand  IkU  oonatr.  in  Ikont  of  two  lt4nflli 
Bodman  gona.  Platform  boilt  back  of  gone  aad 
crane  built  for  ahot  bolrt.  Ammnnltfan  rseaifid; 
SOsheUe  shipped  away.   88,718. 

1899.  1137.03  letumad  to  approprkHica.    98^ 


1901.   Ifi00tf«n8.fircmapp.  01,838. 
1909.   Balaaoe of 3879.83 depoalted.   09|7» 


Pirt  Kf  FSO.    Cumberland  Sound— Emplacement  for  8-lnch 

B.  L.  Elflie. 


1808.  N^aUotted.  Work  bagon  co  mouni- 
B|  Modi  B.  L.  rifle  on  a  modified  15-inofa  B.  B. 
omage;  old  pintle  si  lemoTOd  and  a  retaining 
vill  of  bfiek  cooeraCe  built  back  of  the  emplaoe- 
Mat;  l|SQO&y.  sand  placed  in  parapet    98»7IS. 


1889.  33,835  allotted.  Platform  and  aand  tt 
completed;  l£-inoh  carrisge  idtsrad;  gun  moimtad; 
and  ammonitien  crane  erected;  work  ttwnplttwi 
3338.91  trans,  from  app.   99^887. 


Part  23,  FSO«    Cumberland  Sound— Temporary  Batteries. 


1808.  Sl^  aUotted.  Moat  of  the  old  work 
HM  1b;  and  causeway  built  across  moat  at  the 
«Q7  port  and  dstsma  baled  oat  and  flUed  with 


sand;  artaalan  well  sunk  380^;  minor  work.   98» 
713. 
1899.   3387.41  retnmed  to  app.   99b 


y 


Part  24,  FSO.    Femandina,  Fla.- Temporary  Batteries. 


1898.  ttflOO  aUotted.    Battery  boilt  at  the  n. 
aidofLittliCambsriandlBld.   98*714 


1899.   31,878.45  rstomed  to  Treas.  U.  8.  99, 


Part  2S,  FSO. 

1880.  miUaUottad.    99,880. 


BUscellaneous. 


rumoring  material  Itom  temporary  batteries. 

1880.  1600  aUotted  for  cleaning  gone,  painting 
cerrkga,  sad  remoring  ammnnttlon  and  appU- 

304(J2«— H.  Doc.  740,  63-2— vol  2- 


anoes  fh>m  Branawkft  and  Darloa  defBOMB.   Woilr 
completed.    Balance  of  381.47  transferred.   99*  883. 

Bracketed  galleries  to  oonneot  gon  emplaoe* 
ments.  1901.  81,600  alk>tted.  Work  of  install*- 
tkm  completed.    01,  833, 
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Part  26,  FSO.      .    Preservatton  and  B^pair. 


1898.  Cumberland  Sound-lSOO  allotted  for 
plidiig  armament  In  serviceable  order,  repairing 
magasines,  and  for  minor  work.  98«  715.  Savan- 
nah H.— S500  allotted  to  imp.  the  aanitary  oonditfon 
of  one  of  the  forts.    98*  716. 

1899.  Savannah  H.— Sl,060  allotted;  ditches 
deaned  and  the  sand  beach  in  front  of  batteries 
leeded.  99,  879.  $761.25  received.  Parrott  gims 
and  carriages  cleaned  and  inverted  in  casemates; 
wharf  repaired;  minor  work.  99,  881.  Cumber- 
land Sound— Slyl75  allotted  for  repairs  to  build- 
ings, etc.    99»  887. 

1900.  $7,545  allotted.  13-inch  emplacement— 
artesian  well  sunk  155^.  Brush  placed  on  sand  to 
bold  it  down,  and  minor  repairs.  8-inch  emplace- 
ment—cracks closed;  Ironwork  painted;  machinery 
repaired;  minor  work.  5-inch  battery— steps 
leveled;  ceiling  beams  painted;  minor  work.   47. 


inch  battery— ceiling  beams  painted;  sand  arflsa 
covered  with  stable  manure  and  seeded;  minor 
work  on  electrical  apparatus.  99»  930.  Site  2-4775 
allotted;  cleaning  ditches  and  moat;  electrical  ap- 
paratus and  torpedo  material;  minor  work.  1200 
trans,  from  app.    00, 922. 

1901.  $4,mo  allotted.  Brush  and  manure  ^read 
over  blowing  sand  areas;  drains  repaired;  mortar 
battery  overhauled  and  cleaned;  350  c  y.  sand  re- 
moved; minor  repairs  made.  Poor  condition  ef 
wharf  described;  cost  of  repair  est.  $16,000.  01,822. 
$400  for  decreasing  dampness  in  mining  casemate. 
01,834. 

1903.  $1,493.77  allotted;  covering  blowing  sand, 
and  minor  repairs.  03,  738.  Drain  holes  cut  in 
floors  of  magasines  and  storerooms  of  3-inch 
R.F.  battery.    03,738. 


Part  27,  FSO.    Range  and  Position  Finders— Savannah,  6a. 


1899.    $50aUotted.   $36.50  returned.    One  range 
fIxKler installed.    99,S7a. 


Part  28,  FSO. 


Submarine  mines. 


1894.  Savannah,  Qa.— Mining  casemate  begun. 
94, 6, 10. 

1895.  Hining  casemate  completed.    9S,  11. 

1898.  $300  allotted— inverted  arches  below  3 
adjacent  casemates  of  the  same  fort  cleaned  and 
converted  into  tanks.  98,  711.  $3,500  allotted— 
temporary  operating  room  built  in  sand  dunes  and 
shrubbery.  $4,500  allotted  for  purchasing  ex- 
plosives and  planting  mines;  mines  planted. 
98,714. 

1899.  Savannah,  Oa.— $650  allotted  for  cable 
tank.  99,  881.  $500  allotted  for  removing  mine 
material,  deaning,  and  storing  same.  99,  881. 
$750  allotted:  $330.10  deposited  With  Trees.  U.  8.— 


temporary  mining  casemate  built;  minor  work 
Two  mines  lost.  99,  883.  Cumberland  Sound— 
$3,000  allotted  for  planting  and  removing  mines 
and  caring  ior  the  torpedo  material.  All  mines  r^ 
moved  by  exploding  theuL  $559.46  restored  to 
appro.    99, 887. 

1900.  All  torpedo  material  cleaned  and  stored. 
00,931,922. 

1901.  $9,000  allotted  for  a  mining  casemate; 
work  completed.  $83.97  returned  to  appra  01, 
823.  $4,000  allotted  for  torpedo  storehouse;  bids 
too  high;  funds  returned  to  Treas.  01,  823.  $500 
allotted  for  fitting  up  casemate  with  operating  tables, 
electrfo  wiring,  etc.:  work  completed.    01, 83^ 


Part  29,  FSO.    Supplies  for  Seaeoast  Defenses* 

1901.    $300  allotted.    01,825. 
1903.    $300  allotted.    Supplies  furnished.    OSi. 
728. 


rSK  Vot  II,  pp.  TI-1797 1 
I  for«iplaiiatloiia,ete.  i 


fOBTIFICATIONB. 
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FSP.   BASTEBN  AND  SOUTHERN  FLOSmA  FORTIFICA- 
TIONS. 


(SOTB.-Reports  on  these  works  from  IW  to  1912  an  of  a  general  chaiacter  only.    See  the  flist  16 
pi«H  (rfeach  annoal  report  from  1903  to  1912.) 


Ptft 


1 
2 
I 

4 

5 
6 
< 

% 
9 

10 
U 
13 
13 
14 
15 
K 


IT 
18 
19 
» 
21 
23 
23 
24 
2S 
2S 
27 
28 


Title. 


Period. 


EbclDBeriiiK  leatmrBB.  ....«..••■ 
ri^tiMwn    rhlaf  of  Bngineen. 


BK. 


Iii<4uH!|pe ••• •>• 

Aaistants 

Forts,  etc.  (aUotmaDt8.operatknis,eto.) 

si  Johns  Rfyer—Temporary  batterr 

Bmplacemsits,  two  8-taich  B.  L.  rIflcB  oo  strengthened  16-inch  barbette 


St.  Aogtutine— Fort  ICarion 

8t.  Francis  Barracks 

Temncrary  battery 

Miami— Terapoary  battery 

Key  West— Fort  Taylor  and  batteries 

Emptocemeots,  two  13-lncfa  B.  L.  rifles,  barbette  carriages 

Smptecemcnts,  four  10>inch  gmis,  disappearing  carriages  (model  1896);  two 
S-mdi  gam,  diaqipearinc  cairlages  (model  1894);  and  eight  12-inch  rifled 

mortars 

Emplacements,  two  4.7>indi  R.  F.  gtms. 

Four  emplaoements,  15-poander  R.F.  guns 

Two  emplaoemeots,  16-poQnder  R.  F.  guns . . 
Emplacement,  right  flank,  15-pounder  R.  F. 

Dry  Tortogas— Fort  Jefleraan,  Garden  Key ^ 

New  fort. ^ 

ICiaeellaiieous  (etootric  plant;  pumping  plant;  civilian  electrician) 

PrsMrration  and  repairs 

Bange  and  position  finders. 

Sites. 

Submarine  mines. 
Supplies. 


gun. 


1897-1898 


1866-1912 

1882 
1866-1902 
1891-1901 
1756-1912 
1896-1899 

1756-1900 

1897-1898 

1898-1899 
1844-1886 
1896-1900 


1897-1902 
189^-1900 
1809-1901 
1900-1901 
1901-1902 
1846-1886 
1866-1860 
1899-1902 
1897-1902 
1899-1902 
1897-1902 
1897-1900 
1900-1902 


Part  1,  FSP. 


Contracts.^ 


1887.  Emplaoements  te  four  10-lnch  guns, 
two8>inch  gotts,  and  eight  12>lnch  mortars,  1378,992 
•7,17,713. 

18M.  Porthod    cement,    92170    per    banal; 


Roeendale  cement,  $1.35  per  barrel;  silica  sand, 
$1.66  per  c.  y.;  coral  sand,  70t  per  c.  y.;  broken 
brick  (including  crashing  and  hauling),  $1.93^  par 
e.y.    99^894. 


Part  3,  FSP. 


Engineering  Features. 


Brick, broken,  for  concrete.    09, 892, 894. 

Ceownt,  tests  of  RoaendAle.    97,706. 

Conoete  made  with  broken  brick  in  place  of 
tmkflost.    99,892,894. 

Condeaaation.  No  tzooble  bout,  in  "this"  dis- 
trict 03,  3413.  Preventing  condensatfon.  04,' 
373S. 

Oaeksin  battery,  methods  of  flllhig.    99,897. 

CriDi,  description  of  tnvellng.    9^892. 


Dampproofing,  shell  and   powder   magasfaMa. 
08, 2418  (pL). 

Emplacements,  itemized  cost  of  four  10-lnch, 
two  8-inch ,  and  eight  12-inch  mortars.    97. 713. 
Leakage,  preventing  (and  cause).    93, 2413. 
Percolation,  preventing.    03, 2413;  04, 3725. 
Plant,  constr.,  description  of.    97, 704. 
Watwproofing  methods.    99,897. 


1  See  Laaeh  contract,  p.  1829  of  this  index. 
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Part  3,  FSP. 


Engineers. 


CliM  of  Bngtnaen.   IL.  60,  15;  67,  13;  68. 

17;  60, 16;  70,  M;  71,  30;  73, 18;  73, 19;  74,  33; 
7fi.  33;  76, 31;  77, 30;  78,  23;  70, 37;  80, 46;  81, 
45;  82,  43;  83,  30;  84,  45;  8ff»  38;  86»  38;  01»  11« 


583;  09,  15,  471;  06,  18;  07,  17,  703;  08,  38,  TU; 
00,  37,  888;  00b  35,  933;  01,  38;  03,  38;  03,  9;  04, 
5^10;Off,5;O6,5;O7,6,0;O6>«,KOObUi  lH, 
12,1^  llt8,lS;  13,7,13. 


Part  4,  FSP. 


Boards  of  Engineers* 


1882.  Gonstitated  to  oonslder  and  report  upon 
the  condition  of  fortlfl^tions,  and  what  number 
If  any,  ooold  be  dispensed  with.   82, 433^ 


Part  5,  FSP. 

Mai.  ^'  MoFarland,  1866-68. 
Col.  J.  H.  Simpson,  1888-80. 
Lt.  Ool.  C.  E.  Blunt,  1800-74 
Lt.  J.  B.  Qninn,  1870. 
Goi.  Q.  A.  Qillmora,  18n-84. 
m^.  J.  A.  Smith,  1874-77. 
C^t.  W.  H.  Heuer,  1877-84i 
OEq;>t.J.C.  Post,1883. 
Capt.  T.  Turtle,  1884-88^ 


Engineers  In  Charge. 


Oapt.  W.  T.  BoeseU,  188S-80L 

Oapt  W.  M.  Black,  1880-«SL 

lCid.J.C.MiU«r7,1808. 

MaJ.  T.  H.  Handbury,  1808. 

Lt  GoL  W.  H.  H.  Benyamd,  1806-011 

Oapt.  C.  H.  McKlnatry,  180»-19QL 

Oq>t.  T.  H.  Roes,  1000-02. 

Lt.  Edmund  M.  Rbett,  lOQL 

Oapt  H.  Deakyn*,  1903; 


Part  6,  FSP. 


Assistants. 


Lt  D.  D.  B.  Oattlard,  1801-09L 
U.  J.  J.  Heyler,  VSOMfl. 
Lt  R.  P.  Johnson,  1807-00. 


Gspt  W.  W.  Harts,  1808-00. 
Lt  B.  IC.  liarlrham,  1300-lOOk 
Lt  B.  M.  Bhitt»  UQL 


Part  7,  PSP— 


FOBTS  AND  BATTEBIESo 


Part  8,  FSP.    St.  Johns  River,  Fla.— Temporary  Battery. 


1898«  $13,180  allotted.  Consent  of  owners  of 
land  obtained;  work  begun  in  April  on  a  temporary 
battery  to  mount  5-inch  B.  L.  siege  rifles  and  7-inch 
B.  L.  siege  howitzers;  built  of  10  by  10  inch  timber 
in  revet,  and  magaiina  walls  with  sand  ambank- 


mant.  Two  magasines  in  traverses  provideii. 
Qnn  and  howitsers  received  and  mounted  in  May. 
98,718. 

1890.  8100  allotted.    Work   completed.  99, 
888. 


fTj^SiI&,S:ltn  I^ORWICAMOKS. 


1957 


hrt  9,  FSP.    St.  Johns  Blver,  Fla.— Emplacements  for  Two 
8-Ineh  B.  L.  Rifles   on '  Strengthened   15-lneh   Barbette 

Carriages. 


ms.  t»/M)OaUott0(L  Cooaeiit  obtained  from 
o«Mn  of  tiM  land.  Work  bogon,  Kumywtkm 
eooiilfted,  and  Jaopdations  for  tin  pUtfunis  pro- 
pml  98»7]& 


1890.  13,500  allotted.  Concrete  work  begun, 
platfonns  completed,  oairiaffe  altered,  and  ganm 
mounted.   9B.8W. 


Part  10,  FSP.    East  Coast  of  Florida— Fort  Marlon. 


nS6.  Fort  MentiaUy  completed.  First  named 
FortStB  Aapatine;  later.  Fort  St.  Mark;  buUt  by 
tb»  Spttiiaidi.  Ita  eonstr.  extended  thnmgh  a 
p«U  of  mora  than  100  years.    77»20. 

1873,  Repair  of  bra.  and  arch  of  a  larse  vault 
73,11 

1875.  Fort  repaired  and  certain  Indian  pria- 
ooaiffhottagM  placed  in  It    70. 23. 

187«.  Repair  of  iortcontinaed.    78, 34. 

1S77.  History  of  fort;  built  of  coquina— « 
latmlstMlkoocroUlbundintlieTicinity.    77,  ao. 

187S.  Modfflpatfcwi  pro),  still  under  consider*' 
UocL  78,33. 

1883.  Rflpairs  made  so  that  French  ofBcers 
eookl  oeoopy  the  fort  for  the  purpose  of  observing 
tbetnositofVenu.  83,4a 

1884.  IS,O0Oapp.   84. 4S. 

1881.  PUat  fmee  buflt  aroond  raaervatioiL 


1888.   Repair  ofseawalland  breast-height  waU; 
bastion  towers  renewed,  interior  wall  reftu»d,  ramp 
f  rebuilt;  minor  repairs.    88. 38. 

1891.  $U,000  app.  84a.y  of  sea  wall  buUt, 
terreplein  paved  and  drained,  communications 
restored  and  renewed,  ditch  cleaned  and  graded, 
glacis  planes  restored;  minor  worlc    91»  11, 533. 

1892.  Entire  terreplein  coated  with  paraiBn 
and  petroleum,  aOD'  of  covered  drain  laid,  pava> 
ment  releveled,  and  trees  planted.    93*  15. 

1899.  taoo  aUotted  for  minor  repairs.  Fort 
converted  into  a  military  prison  in  July,  1808. 
Some  repairs  made  by  the  Quartermaster's  Depart- 
ment   99,888. 

1900.  Bhrubbcry  cut  down  and  samoved  and 
repair  of  masonry  work  of  the  "City  Gates."  00^ 
023. 


Part  U,  FSP. 


St.  Francis  Barracks. 


1897.  IKS  allotted  for  placing  platform  of  one        1898.    Bight-tnch  rifle  dismounted  and  moved 
^iach  ooQTartad  rifle,  mounted  for  target  praotfoe;      to  a  temporary  battery.   98,718. 
wkeoa^latal  97,702L 


Ptft  12)  FSP.    St.  Augustine,  Fla.— Temporary  Battery. 


1888.  112,100  aUotted.  Pioj.  approv.  for  Um- 
ber nrat  viUs  and  sand  embankment,  with  2 
nasaciiMi  in  tnvirMS,  also  bunt  of  timber  and 
eBTaadwtthBQd.  98,717. 


1899.    Battery  completed  and  turned  over  to 
troops.    99,888. 


Part  13,  FSP.    Miami,  Fla.— Temporary  Battery. 


i808.  I12,M)  allotted.  Consent  obtataied  fkom 
ovam  of  the  hod;  work  begun  April  13,  and  by 
%  U  tin  battary  was  pncticaUy  oonq;>leted. 


1899.  3470  aUotted.  Armament  and  all  other 
property  removed  and  the  battery  abandoned. 
99,800. 


r 
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Part  U,  FSP.    Key  West,  FIa«— Fort  Taylor  and  Batteries. 


1844.    ICaiQ  work  begun.    80,45. 

1866.  Repair  of  work  damaged  by  htirrieane 
of  Oct  22, 1865.  Wrecks  removed,  breakers  rebuilt 
aod  adjusted,  2  new  ones  built,  sea  -wall  repaired, 
etc.;  flagging  laid  in  most  of  the  casemates  of  tbe 
advanced  batteries  of  towers  1  and  2;  minor  wwk. 
6e,15. 

1867.  Work  on  sea  walls,  glacis  of  tower  1; 
minor  worlc    67,  U. 

1868.  8.  end  of  covered  ftee  filled  In  with 
sand.  Work  on  sea  wa]  1,  ditch,  and  embankment 
68,17. 

1870.  Modification  plans  being  prepared. 
Fintlesplaced  on  barbette  tier.    70,24.  - 

1871.  Modification  plans  approv.— imp.  of 
main  work;  completion  of  the  advanced  towers; 
oonstr.  of  2  exterior  barbette  batteries  for  heavy 
guns  with  magasine  traverses.  Necessary  repah* 
of  buildings.    71,21. 

1872.  142,500  app.  Modification  work 'begun, 
scarp  wall  of  4  magatines  strengthened,  barbette 
tier  modified  by  removal  of  18  platforms  for  10-inch 
guns,  and  placing  two  15-inch  gun  platforms  and  3 
sand  traverses;  work  on  embankments;  casemate 
foundations  for  platforms  and  the  platforms  them- 
selves laid;  minor  work.    73, 18. 


1878.  tSO,000  app.  B.  end  of  n.  battery  oom- 
pleted  and  two  15-inch  guns  mounted.  Work  on 
salient  and  adjoining  fkoes.  Breast4Mlght  wsU  for 
4  guns  built  and  minor  work.  Summary  of  work. 
73,20. 

1874.  t20,000  app.  Work  on  sea  walla.  Sand 
embankment  and  parapet;  minor  wotk.    74, 2S. 

1878.  $15,000  app.  587  c.  y.  maaoniy  sea  wall 
built  and  11,574  c.  y.  sand  embanked  in  a.  battery. 
Bix  large  masonry  shot  beds  built  in  rear  of  caee- 
mata.  Buildings  repaired  and  minor  woriL 
7fi,23. 

1876.  Sea  wall  repaired  and  minor  repairs  of 
the  works  damaged  by  hurricane  of  1875.  Sum- 
mary of  work.    76, 24. 

1877.  General  repairs,  care,  and  preservatkm. 
77, 20;  78,  23;  70,  27;  80,  45. 

1881.  Br.  720^  long,  connecting  tha  Islda.  d 
Key  West  with  the  fort,  completed,  and  care  and 
preservation.    81, 45. 

1888.  Cisterns,  drains,  and  buildings  cleaned 
and  repaired;  minor  work.    88, 38. 

1886.  Five  brick  ventilators  built,  cisterns  and 
buildings  repaired,  3  brs.  built  over  road  crossings; 
minor  work.    86, 39. 


Part   Ut   FSP.    Key    West,   Fla.— Emplacements   for   Two 
13-tnch  B«  L.  Rifles  on  Barbette  Carriages. 


1898.  M),000  allotted.  Removing  part  of  old 
fort.    98,724. 

1899.  173,000  allotted.  9,106  c  y.  of  concrete 
composed  of  broken  brick  instead  of  broken  st, 
and  a  number  of  30-pounder,  100-pounder,  and 
300-pounder  Parrotts,  8-inch  columbiadSi  and 
10-tnch  Rodmans  (part  of  armament  of  old  fort) 


embedded  in  the  concrete  to  serve  the  same  pm^ 
poses  as  pieces  of  random  st.  Two  guns  and  ov- 
riages  received  and  base  rings  set.    90,  SOX 

1900.  Trolley  beams  placed,  doors  hong,  and 
battery  turned  over  to  the  care  of  troops  on  Feb.  3, 
1900.  Ouns  and  carriages  on  hand,  to  be  mounted 
by  the  trooi»s.    00, 920. 


Part  16,  FSP.  Key  West,  Fla.— Emplacements  for  Four 
10-lnch  Guns  on  Disappearing  Carriages,  Model  1896; 
Two  8-lncli  Guns  on  Disappearing  Carriages,  Model  1894, 
and  Eight  IS-lnch  Rifled  Mortars. 


1897.  1412,225  allotted.  Work  begun,  under 
contract,  on  excavatk>n.  Description  of  plant. 
97, 703. 

1898.  16,000  allotted.  Concrete  work  com- 
pleted, ironwork  nearly  completed  (itemized  quan- 
tity of  work  to  date).  19,300  allotted  for  moving 
and  mounting  guns  and  carriages.  Three  10-inch 
and  two  8-inbh  guns  and  carriages  and  6  mortar 
carriages  mounted.    98, 721,  722. 

1899.  $4,000  allotted  for  work  on  emplacement 
and  $900  allotted  for  moving  and  mounting  guns 
and  carriages.  One  10-inch  gun  and  carriage,  2 
mortar  carriages,  and  8  mortars  mounted,  complet- 
ing the  mounting  of  armament.  Some  concrete 
work,  ironwork,  and  sand  filling  to  be  done.  Items 
of  work  accepted  and  paid  for  to  Jan.  30, 1809.  99, 
801,890. 


1900.  Ironwork  completed.  Some  concrete 
work  and  sand  filling  to  be  done.  Electrical  flrinc 
apparatus  Installed  in  mortar  battery.  $575  al- 
lotted for  purchase  and  installing  12  locking  devices 
fbr  ammunl  tlon  hoists.  Work  done  by  hired  labor. 
$1,800  allotted  for  providing  communicating  gal- 
leries between  emplacements.  Plans  prepaxed. 
Work  delayed  because  of  yellow  fever.    00, 925. 

1901.  New  bid  for  completing  work  and  con- 
tract awarded;  small  amount  of  sand  fill  in  road- 
way; necessary  plant  installed;  galleries  com- 
pleted.   01,826,827. 

1902.  Two  of  the  three  storehouses  completed; 
work  on  gun  battery  practically  completed.  02. 
730.  Repair  of  leaks.  02,  730.  Completion  of- 
rear  communications  of  8-inoh  and  10-inch  bat- 
teries.   02,730. 
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P»rt  17,   FSP.    Key   West,   fla.— Emplacements   for  Two 

4.7-taich  B.  F.  Guns. 


1908.  SlO/no  aUotted.    Two  tomponry  plftt- 
fariBf  built  ud  guns  moanted.    Work  bogun  on 
pernMiMDt  •mptooHiMiiU.    98«  734. 

1898.  18,000  allotted.    Work  on   pcmunant 
•mplMennpts  tMgnn.    1,415  c.  j,  ooocrato,  ooni' 


posed  of  broken  brick  Instead  of  broken  st.,  and 
3,478  c.  y.  sand  placed.  Emplacement  oompleted. 
Itemised  cost  of  work.    90, 804. 

1900.   Xmplaoementf  tnmed  over  to  troops. 
00,031 


Pirt  18,   FSP.    Key   West,   Fla.— Four  Emplacements   for 

15-poDnder  B.  F.  Guns. 


1880.  833,000  alk>tted.  Two  emplacements 
eompleted,  awaiting  arrival  of  gun  carriages.  850 
e.  J.  axDcrete,  composed  of  broken  brick  instead  of 
brokca  St.,  and  3,060  e.  y.  sand  placed.  On  the 
oUmt  2  emplacements  work  was  delayed  some- 
vhat,  only  S06  e.  y .  ooncrete,  similar  to  that  above, 
pboaL   89.804. 


1900.  1750  allotted.  637  o.y.  of  concrete  placed 
No  fturtber  work  can  be  done  until  receipt  of  the 
gun  mounts.    00, 026. 

1901.  Ouns  mounted  and  emplacements  com- 
pleted; turned  over  to  artillery  Apr.  33,  lOOL 
01,837. 


Pirt  19,  FSP.    Key    West,    Fla.— Two   Emplacements    for 

15-pounder  B.  F.  Guns. 

1900.  813,000    allotted.    Plans    approv.;    no     oompleted  and   gun   mounted;  turned   over   to 
work.   00^037.  ArtflJery  Apr.  33, 1001.    01,838. 

1901.  PraJ.  modified  to  provide  for  1  emplace- 
I      OMDt  only,  and  86,000  withdrawn;  emplacement 

Part  29,  FSP.    Key   West,  Fla.— Emplacements  for  Bight 

Flank  15-pounder  B.  F.  Gun. 


1001.  89,000  allotted.  Work  begun  April,  1001; 
anplaonMnt  nearly  completed  and  ready  lot  base 
wtioK  of  gun  mount    Ol,  828. 


loot.   Work  oompleted.    09,7aL 


Part  21,  FSP.    Dry  Tortugas«  Fla.— Fort  Jefferson,  Garden 

Key. 


184S.   Work  begun.    80,46. 

1888.  Quarters  repaired:  walls  of  large  detached 
mapxine  lalsed  ISJ'  and  of  small  magasine  7^'; 
a),0()0  c  f.  of  sand  removed  from  ditch  and  em- 
banked; minor  work.    60, 15. 

1867.  Quarters  nearly  completed;  16  barbette 
phtfonns  rsceired  with  the  new  pattern  pfaitle. 

87,  a 

*  1868.  Quarters,  except  roofing  with  galvanized 

inn,  completed;  ditch  on  foce  3  excavated.    08, 17. 

186B.  Work  on  oflBcers'  quarters  and  soldiers' 

barracks;  excavating  sand  in  ditch;  minor  work. 

89,17. 

1870.  Modified  plans  being  prepared;  work  on 
qoartars;  twenty  4-iDch  pintles  set  on  barbette  tier 
and  all  heavy  modem  guns  on  hand,  with  barbette 
eaniages,  mounted.    70, 24. 

1871.  142,500  H9.    71,21. 

187%.  $42,500app.  Work  on  sea  walland  ditch: 
BK>diAad  plans  approv.  and  work  begun;  4  curtain 
loagaxiius   strangtheoed;  8    barbette    magasiniw 


modified;  six  15-lnoh  gun  platforms  begun  and 
oompleted  and  3  center-pintle  masonry  platforms 
for  aoo-pounder  Parrott  guns  built.    79, 10. 

1873.  850,000  app.  Sea  wall  around  fort  com- 
pleted, circulation  of  ditch  fUlly  restored;  masonry 
modification  of  barbette  traverses  finished,  and 
balconies  fai  their  rear  made  serviceable;  six  15* 
Inch  guns  and  three  300-pounder  Parrott  guns 
mounted.    73,  20. 

1874.  Repairs  of  works  damaged  by  hurricane 
In  October,  work  on  embankment  and  quarters. 
74,24. 

1875.  Four-Inch  pintles  placed  in  8  platforms; 
caro  and  preservation.    75,  24. 

1870-84.  Care  and  preservation  70,  25;  77, 
20;  78,  23;  79,  27;  80,  46;  81,  46;  82,  44;  83,  41; 
84,45. 

1885.    Repair  of  sewers  and  quarters.    85, 30. 

1888.  Building  walks,  painting  casemates, 
buildings,  etc.    80,30. 
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Part  32,  FSP.        New  Fort  at  Tortugas,  Fla. 


1866.  Pbuis  to  be  oonsittorad  by   tbe  BB. 

66ilft. 

1867.  B«8t  oomblDAtlon  of  matoriais  for  un- 

oovmd  waipi  not  daeided.    67,  U;  68, 17. 


1869.    Oommanoenieat  to  be  defBrred   till  a 
MiUableprQii.  for  the  position  be  pcepered.    en.  17. 


Part  23,  FSP. 


Miscellaneous. 


BleetricUcht  plent-lCigr  Weet,  Fla.— 1896. 
ns^  allotted.  Work  begun  on  a  power  statfons 
and  a  separate  light  plants;  statfoos  completed,  1 
dynamo  hiitaUed,  and  wiring  in  progress.    99*805. 

1900.  1800  allotted.  Work  completed  and 
tamed  over  to  the  oare  of  troops  oo  Mar.  la^  liXIO. 
00,827. 


Pumping  plant  for  mortar  battery, 
jtrevent  acwnmnlation  of  waters  in 
pomping  plsnt  installed.    03. 780. 


1909.    To 

pits; 


Civilian  electricians, 
pay.    OS*  732. 


loot.  tl,aoo  allotted  for 


Part  24,  FSP.         Preservation  and  Repair. 


1897.  KeyWest-|S,701.11aUottsd.  Repair  of 
qnartsrs  and  brs.   97»  707. 

1898.  Key  West-«5,060  allotted.  Repafr  of 
brs.,  boOdlngs,  and  3  temporary  platforms  for 
U-lndignns  buHt  of  timberand  ooaaeto;  and  guns 
momitsd.  Two  unssrvloeable  platforms  at  north 
battery  torn  out  and  guns,  stUl  mounted  on  car- 
riages, moved  to  the  rear.  Three  platforms  of  con> 
creto  and  granite  pintle  bioclcs,  for  84noh  con- 
verted riHes,  buHt  on  site  of  the  old  platforms, 
and  guns  mounted.    98«  724. 

1899.  Fort  Marfon,  Fla.-«a0O  allotted  for 
minor  rvairs.  99,  888.  8t  Johns  River— 12,850 
allotted  far  care  <rf  torpedo  material,  RR.  track, 
and  care  of  property.  99,  880.  8875  allotted  for 
repair  of  leaks  In  gun  and  mortar  batteriee;  methods 
and  resulte  of  waterproofing.  99,  896.  83,000  al- 
lotted for  a  roadway.  Work  on  sand  fllL  99,807. 
1700  allotted  for  repairs  to  brs.  and  buildings.  8400 
aUottod  for  storage  of  torpedo  material;  work  ooor 
pleted.   99,807. 


1900.  St.  Johns  Rlver-fl,7Q0  allotted  for 
nieantng  and  storing  torpedo  material  and  for 
watchman's  ssrvtoes.  00^  928.  Roadway— 1,000 
e.  y.  of  brfok  crushed  and  250  blocks  of  oonereto 
curbing,  each  4'  long,  made;  neoessary  fill  Jnoom- 
plete.  00,937.  8100  aUotted  far  supplies  far  care 
and  preservatioa  of  eleotiio-Ught  plant;  sn^Uee 
purchased  and  turned  over  to  the  care  of  troops. 
00,929. 

1901.  Fort  Marfon,  F]a.-4ocks  for  casemate 
doors.  01,  828.  8t  Johns  R.,  na.-41,aao  al- 
lotted. Torpedo  material  overhaoled,  doaned,  and 
stored  away.  01,  828.  Key  West,  Ha.— 83,305 
aUotted  for  miso.  r^airs.   01, 838. 

1902.  Fort  Marfon— plastering  walls  and  ceil- 
ing of  casemate  i.  03,739.  8t  Johns  R.—lnspeo- 
tloo  mining  material.  03,  739.  Key  West- 
repair^  neoessary  painting,  Inspectioni^  ete.  02, 
733. 


Part  25,  FSP.       Bange  and  Position  Finders. 

1899.   Key  West— 830  allotted.    Five-indi  cast-  stotlon;  no  work  done  and  contract  voided.  01, 

iron  pipes  filled  with  cement  were  set  qp  as  statfons  838. 

for  Lewis  depression  range  finders,  emergency  (B)  1902.   Btotion   completed   and   turned  over, 

type.    Base  rings  for  the  instrumento  set  in  mortar  jD2,  733.    83,300  aUotted  for  obeervatfon  statiooa, 

on  top  of  these  pipes.    99, 896.  mortar  battery;  work  practfoally  completed.   02. 

1901.   19,850  aUotted  for  battery-commander's  730, 73L 
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POBTIPICATIONS. 


1961 


Fart2l,FSP. 


Sites. 


Key  irtA-MfiOO  aUotled  and  1  sit*,  Llvennora 
■tan,  boQsht  tlOO  Allotted  for  Incklaiital  •x- 
lissss  ooonettd  with  aoquirtOMnt  oi  Anothar 
tk  far  vhieh  onifMlwniathm  piootMlliigs  w«re  In- 
stitmal  97. 707.  119,1800  aUotted,  and  site,  for 
vbieh  praeeadioi  bad  bew  Instituted,  parohased. 
98,78. 

Eaiteoutornoridfr-t3SO  allotted  lor  siimy  oT 


site  itfeded  for  iMtiflcatlon  pmposes.  SO*  890. 
91,500  allotted  for  making  a  topographical  sorv^f; 
complted.    00,934. 

Prooaedings  in  progress  for  aeqoisition  of  117  J 
aorasland^   Oi»830. 

1909.  Deed  for  117.7  aoras  received,  June  6, 
1909;allotmaBtof960inad«.   OS,  739. 


Partn,PSP. 


Submarine  Mines. 


1997.  Key  W«st,  Fia.— •10/XD  allotted  for 
BtaJDK  eainstt  and  cattle  gallery.  Pni.  Work 
bvm  aad  tlM  cable  galkry  complatad.  Table 
Aowiog  ranits  of  Bosaodale  oemant  tasts.   97, 

1896.  fit  Johns  R.,  Fla.-48/XIO  allotted  for 

Itetac  mlBM,  matarial  porehaaad,  and  mines 
Bade  Mdy  lor  planting.  06,  730.  Kay  West- 
122^  sUottior  porchasfaig  matarial  and  plant* 
iat  mioM  and  opanttag  a  St^indh  ssaiohUght 
IGm  planted  and  searehlight  operated  nlghtiy. 

1899.  8t  Johns  B.,  Via.— mines  removed  in 


Baptambar,  1896,  by  exploding  them;  oableand  other 
matarial  stored.  1,800  pounds  of  unused  dynamite 
sold  for  9310  to  the  dealer  who  flOmiahed  it.  80, 
880.  Key  West-94,800  allotted  for  a  cable  tank, 
with  RR.  track  laiiding  to  break'r,  work  about 
oomplsted.  9300  allotted  for  fitting  np  oassmates 
for  the  storage  of  torpedo  material;  not  oomplsted. 
80,  895.  9683  allotted  for  oparatfaig  searehlights: 
as  all  mines  wero  removed  by  explosion,  the  money 
was  not  used.    00, 897. 

1000.  93,105  allotted  for  general  repair  of  plant, 
painting  ironwork,  ete.,  and  oaring  for  torpedo 
materiaL   00,938. 


Part  28,  FSP,    Supplies  for  Coast  Defenses. 


1900.  MM)  aUottad  for  snoh  soppliss  as  mlg^t 
bialM  ior  by  raqolaitlon  of  the  Artniary;  duly 
HSim.  by  the  Chjaf  of  Engineers.    00,939. 

1901.  Kqr  Wait-three  ahdters  far  hygraiM- 


ters  and  tharmometera  pnrohassd  and  set  up.    Oi, 


1009.   Supplies  purohaasd  and  issued.    08,731 


1962      INDEX  TO  REPORTS,  CHIEP  OP  ENQIKEERS,  U.  S.  ARMY,  1866-1912. 


FGP.        WESTERN  FLORIDA  FORTIFICATIONS. 

(NOTX.— Reports  on  these  works  from  1903  to  1912  are  of  a  general  character  only.    Set  the  first  15 
pages  of  each  annual  report  trom  1903  to  1912.) 


Part. 


29 

ao 

31 
32 
33 
34 
36 
86 

87 
38 
39 
40 
41 
42 
43 
44 
45 
4« 
47 


TlUe. 


(See  Noe.  1-28  on  p.  1965  of  this  Index.) 

Oontracts * 

Engineering  features 

Engineers— Chief  of  Engineers 

In  charge 

Assistan  ts\ ^ 

Forts,  etc.  (allotments ,  operations,  etc . ) 

Tainpa,  Fla.— Temporary  batteries 

Emplacements  for  two  ^inch  B.  L.  rifles  on  strengthened  15-inch  barbette  car- 
riages  V 

Emplacements,  two  6-inch  R.  F.  guns 

Emplacements,  eight  12-faich  mortars. 


Two  emplacements,  8-hich  guns,  disappearing  carriages. 
Emplacements,  three  15-pounder  R.  F.  guns 


Emplacement,  one  15-Dounder  R.  F.  gim 
Emplacements,  two  15-pounder  R.  F.  guns 

MisoeUaneous  (electrician) 

Preservation  and  repair 

Sea  walls  and  embankments 

Submarine  mines. -. 

Supplies 


Period. 


1899 


1896-1912 
1896-1902 
1898-1902 
18»^19I2 
1898-1800 

1898-1899 
1896-1899 
1899-1901 
1899-1900 
1901-1902 
1901-1902 
1901-1902 

1902 
1900-1902 

1902 
1898-1900 
1901-1902 


Part  29,  FGP. 


Contracts. 


1890.    Portland    cement,    $2.75    per    barreL 
Random  and  crushed  St.,  S2.66  per  c.  y.    09, 911. 


Part  30,  FGP. 


Engineering;  Features. 


Anchor  plates,  method  of  supporting.    99,  902;  Linings,  to  make  dry  magasines    09,  MBS. 

00,935.  Plant,  electrio-light.    00,931,932,934,937. 

C!able  tank,  description  and  oost     99, 901  Materials  and  labor.  Itemised  cost  of.    00, 932, 

(Concrete,  cost  per  c.  y .    99, 906, 91 1;  00, 932, 935.  933, 935. 

Descriptfon  of.    99,902.    Mixing.    99,606.  Materials,  quantities.    99, 900;  00, 880. 

Guns,  repair  of  anchorage.    02, 2466. 


Part  31,  FGP. 


Engineers. 


Clilef  of  Bnctneers.    IL,  98,  718;  99,  29,  899; 
00,  26,  929;  01,  27;  02,  28. 


(See  Part  3,  FSP.). 


Part  32,  FGP. 


Engineers  In  Charge. 


Lt.  CoL  W.  H.  H.  Benyaurd,  1896-99. 
Capt.  H.  Jervey,  1899-1900. 
Capt.  T.  U.  Rees.  1900-02. 


Lt  E.  M.  Rhett,  1902. 
Capt.  H.  Deakyne,  1902. 


Part  33,  FGP. 


Assistants. 


Lt.  R.  P.  Johnston,  1898-99. 
Ciipt.  W.  W.  Harts,  1898-99. 
Lt.  £.  M.  Markham,  1899. 


Lt.  F.  Boggs,  jr.,  1899-1900. 
Lt  £.  M.  Rhett,  1901-^02. 


K\'^^SiS:ltt]  FOBTIFIOAtlOyg. 1663 

PirtM^FGP- 

FOI^TS  AND  BATT 


Part  35,  FGP.  Temporary  Batteries. 

1888.  114^  aUottod.    Work  begun  April  26;  1880.    One  5-faich  gtin  digmoanted  and  turned 

Ml  eompletMl  by  June  30,  oonstr.  of  limber  and  ovor  to  0«n.  Rodc:en,  U.  8.  V.    In  January,  1699, 

Bd:  gant  aad  howltiers  moonted  in  position  work  turned  orer  to  the  troops.    80, 889. 
JiDiL  98,7]& 


Put  36,  FGP.    Emplacements  for  Two  8-liich  B.  L.  Blfles  on 
Strengthened  15-lneh  Barbette  Carriages. 

UM.  129^   allotted.    Plans    approv.    and  Entire  cost,  I32,fi03.04.    Description  of  work  done 

■atvU  aidmd.    98,719.  89,S99. 

1899.  UflOO  altotted.    Work  begun  in  July,  1900.    Guns  dismounted  and  mounted  oodieap- 

Uto.  ad  oomplsted  in  December,  189B,  and  guns  pearing  carriages  at  Battery  Mcintosh.    00^  88a. 
BooBtol  Battiiy  turned  over   to   the   tnap^ 


Part  37,  FGP.    Emplacement  for  Two  6-Inch  B.  F.  Guns. 

1898.  128^  allotted.    Plans    approv.    and     and  completed  December,  1898.    Guns  mounted  and 

B&terU  pmdassd.   98, 719.  tattery  turned  over  to  the  troops.    Ammunition 

1889.  tS^  allotted.    Work   began  in  July     service  provided.    Description  of  work.    O9,00a^ 


Part  38,  FGP.    Emplacement  for  Eight  12-lnch  Mortars. 

1899.  IUO,000  iltotted.    Work   begun;   dock  over   to   the   Artillery   command.    Electric-light 

boilt;  «U  ROD  b«ds  completed  and  anchor  bolts  plant    installed;  descrlptkm   of  plant    Itemized 

3it.  Two  mortsr  cvriages  received.    Description  cost  oi  labor  and  materials.    Summary  o   work. 

(BdoKtofworktodate.   9O,90&.  WK980. 

1809.  85,861.96    aUotted.    All    emplaoemento  1001.    11,100  allotted  lor  clearing  up  ground* 

(leiptetod;  HcvriitgeB  meunted  and  battery  turned  useless  buildings  torn  down.    01, 83a 


Part  31,  FGP.    Two   Emplacements    for  8-Inch   Guns   on 

Disappearing  Carriages. 

1899.  (97^  allotted.  Work  begun;  Tock  and  turned  over  to  the  Artillery  command;  one 
t><ult  mefsstfy  buikUngs  erected;  1^18  c.  y  con-  8-inch  carriage  received  and  mounted  and  the 
<nic  idftoed:  shell  used  in  concrete  masonry,  other  carriage  received  and  turned  over  to  the 
I)«mptloo  of  work,  with  tiacing  showing  amuige-  troops  ibr  mounting.  Electrfe-Iight  plant  installed. 
a«to(  plant.  99,906.  Description.    Details  of  work,  with  cost.    00,933. 

1900.  m^JH  allotted.    Battery  completed 


Part  M,  FGP.    Emplacements  for  Three  15-pounder  R.  F. 

Guns. 

1801.  ti6^  aibtted.    Emplacements    com-       1002.    f440  allotted.    Emplacements  and  plat- 
plctid  with  eueptionot  gun  platibnns;  details  oi     iorms  completed.    02,734. 
»«kgim   01,830. 


1964     INDEX  TO  BEPOfiTS,  CBl&S  OV  ENGINEERS,  V.  8.  ABMT,  1S66-1911 


Part  41,  FGP.    Emplacement  for  One  15-pounder  B.  F.  Gon. 


Part  <3.  FGP.    Emplacements  for  Two  15-pomider  R.  F. 
Guns. 

1001.   tlT^0Oilk>tl«d.    Plut  >neM  pnpu>-        1903.   Wdk 


Part  43.  FGP.  Miscellaneous. 

I0Oa.   rao  ollotUd  for  ptj  ol  «l 


Part  44,  FGP.         Preservation  and  Repair. 

IfiOO.   tl,ZZ7  allottad  Idt  tnipBcllDR.  clMiibic,  bo«atoiton«I«etrkal  hutrnmanta:  mlnliigmRlfr 

noTlag,  uid  praWotlDg  nibiiiarlD*  mlm  imittrU  rial  orabsulx)  ud  clouwd.    01.833. 

tod  rqialtliig   dock.    All   thg   work   eomplMad.  1003.    Slopping  l«ki,  plActng  iDta  fn  doonrsTi, 

•0,  eao.  and  encttng  psdCBtal  tot  RtHtrtj  aage  flndir. 

1901.    n7S  *UaU*d.    LMk»  Id  calUni  al  dj-  <n,  731. 
Hum  room  npalrad.   01,  8U.   tU  •UotUd  lot 


Part  45,  FGP.  ~  Sea  Walls  and  Embankments. 


Part  46,  FGP.  Submarine  Mines. 

ISOa.    tie,30a  olIotMd  lor  puToliAM  of  axplo-  bumid.    90^  (CO.    IS,T1S  alhitUd  fcr  obit  tank, 

dvea,  laytog  miiws,  and  patralling  mlM  SaldB.  whicfa  wu  ctiiiipl«t«d  axccpt  tba  tnvdlnc  ctuh. 

Hd  mlDH  plautsd.    9S,  730.  Dwaiptkm  of  Mnk,  with  a»t    OB,  ML 

1990.    U   alLotlad.    Shmge    ihcd    buDt    and  1900.    Cabtt   Mnk    Mt*IIii«   cnne  itulaII«L 

naUrUi  (lomd.    Tvo   t.    dynamlu,   purchaaid  00,  We.    All   nutwlal   iiiap«cl«l,   cliutd,  ud 

«baa  ordwi  for  planting  mbxa  vara  lint  noalT«d,  Mtnd.    00^  106. 


Part  47,  FGP.    Supplies  for  Seacoast  Defenses. 


ISOl.    Shaltera  iDi  hj-gromam  and  ttainiiani»         1903.    RaqnUtloiM  fiUad.    0S.7n. 

3n  puntWMd  U)d  turnad  ovar  to  poit  oommaoda:. 

ai.BaL 
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FORTIFICATIONS. 


1965 


FGQ«        ALABAMA-FLOBIDA  FOBTIFICATIONS. 

(Non.— Bcports  on  these  works  firom  igos  to  1912  are  of  a  general  character  only. 
pegH  of  each  annnal  report  from  1903  to  1912.) 


See  the  first  15 


Fat 


Title. 


Period. 


1 
2 
1 

4 
S 
6 

7 
8 
• 

10 
U 

u 

13 

14 
U 
16 
17 
U 
I» 
» 


Cootncts. 


Fnftliiw  i    Chief  of  Englneen, 


BB 
lacbarse 


Forts,  etc.  (allotments,  operations,  etc.) 

■     Fla.— Foct  Pickens 

FortUcRee 

Fort  Bananoaa  and  redoabt 

Battery,  tour  10-lncfa  guns 

Mortar  cattery,  eight  12-lndi  mortars 

Battery  two4.7-lndi  R.  F.  guns 

Battery,  two  12-lnch  guns,  disappearing  carriages 

Battery,  two  8-lnch  guns,  disappearing  carriages 

Bftttery,  four  16-poonder  R.  F.  guns 

DOS  (magaslne  doors;  electric  wiring;  transporting  plant). 

Pieset  latfcin  and  repair 

Range  and  position  finders 

Seawalls 

Submarine  mines 

Suppties 


1898-1899 


1866-1912 

1882 
18G6-1902 
1896-1901 
1828-1912 
1828-1880 
183&-1880 
1839-1886 
1895-1902 
1896-1902 
1898-1899 
1898-1900 
1898-1902 
1899-1901 
1901-1902 
1807-1902 
1899-1902 

1882 
1894-1900 
1901-1902 


hrt  1,  FGQ. 


Contracts. 


1888.  Natorel  cement,  9Si  per  barrri.    Electric 
pint  far  mortar  battery,  96,474.    M.Tao. 
1899.  Ora^,  91.70  per  0.  y.    Natmal  oenwnt, 


S1.66  per  barrel.    Portland  cement. 92.25  and  S2USS 
per  barrel    Qravel,  f2J0  per  c.  y.    SO*  916, 916. 


Part8,FGQ. 


Engtneering  Features. 


Bins,  storage;  description  and  cost    97«  716. 

Cooente,  cost  per  c.  y.  In  place  97,  719;  M, 
77;  90, 919. 

Dtmppfooflng,  methods.    04*  8726. 

Derrick  lystom,  description.    90, 92a 

Forms,  ooncreto;  coot.    97,717. 

Labor,  dlstrtbntion  and  Itemised  cost  96, 733; 
99,919. 

MaterlsU,  description,  with  qoantlties  and 
ilnJnd  east.    98,  726, 733;  99,  915,  916,  917,  920. 

Miav,  dieorlptlon  and  cost.    97, 716. 


Plant,  cost.    97, 71& 

Plant,  description  of.    98, 726:  99, 990. 

RR.,  3'  gauge;  description  and  Itemised  cost. 
97,715. 

Walls,  cement,  coloring.    04, 3727. 

Waten>rooflng,  method  of.    98, 727;  99, 916, 92% 
00,940,941,942;  04,3726. 

Water  supply,  ooet.    97, 717. 

Wharf,  description  of,  nnd  Itemised  coet    97. 
715. 


Put3,FGQ. 


Engineers. 


Chief  of  Knctnesta.  B^  M,  15;  67,  13;  68, 
17;  99, 17;  70, 25;  71,  21;  79, 19;  78,  20;  74,  24; 
75,34;  7(l»25;  77*20;  78,94;  79,98;  80,46;  81, 

«;  99, 44;  83, 41;  84, 46;  85, 99;  86»  40;  94,  10; 


95,  11;  96,  18,  618;  97«  18,  714;  98,  27,  725;  99, 
ao,  914;  00,  96,  999;  01, 27;  02,  28;  08,  9;  04, 10; 
05,5;  96,5;  07,5,9;  08,9,14;  09,15;  10,12,16; 
11,8,13:19,7,12. 


1966      INDEX  TO  BEPOBTB,  CUIBF  OF  ENQINBEBS,  U.  S.  ABHY,  1866-191 2 


Part  4,  FGQ. 


Board  of  Engineers. 


Cuistltutaj,  1882,  to  caaildsr  mil  npoct  upon 
tiia  nndltlon  ol  CoitincaUiiru,  and  what  numbv, 
U  4ny.  oauld  btdfiptiiwd  vltb.     83, 4U. 


Parts,  FGQ. 


Engineers  la  Cbai^e. 


Capt. ).  C.  P>Itr«y.  USg, 
CSjit  W.  E.  UrtUI,  mo. 
Ua|.  H.  C.  HcAleiUr,  IMS-SS. 
U^.  F.  E.  Prim*,  ISSS-M. 
Capt.  A.  M.  Damnll,  ISSB-TO, 
Hal.C.  B.  Rmm,  1S71. 
Col.  J.  H.  Simpson,  1871-73. 
Lt,Col  W.  F.  R«7O0l<l».  IS?* 


U^.  A.  N,  Dk-nnll,  1873-8^ 
'    C&pt  R.  L.  Hoila,  ISH-ao. 
CapL  p.  U.  Prlc*,  1»4. 
ICaJ.  F.  A.  Hatau,  1<»4-M. 
Capl.a  A.  F.  Fladw,  1899-190 

(kptw.  V.  Judiso,  uoi-oa. 

Lt,  R.  R.  lUjrmoDd,  1901 


Part  6.  FGQ. 


[.t  C.  Kalkr,  IS9S. 

Lt.  C.  F  Eohol*,  180i-« 


Fart  7,  FGQ- 


FORTS  AND  BATTERIES. 


Parts,  FGQ. 


1828.    WorklMeiul.    B0,4«. 

18Sa.  Out  tnmt  pintle  bubctlc  gan  platEDmi 
lor  luodem  umoiiMiit  and  1  lor  pro}ectU«  baUt; 
rrpBin  and  modUcstimu  of  Uhi  panpat  ol  w. 

i>i>3ii9D.  ee,is. 

1808.  Wbtrt  rebollt:  dislm,  roul,  and  piva- 
mi!nt  ef  lanpMn  repatnd;  ramaTlng  uud  uid 
lriiv(fM8  in  >.  baitkai  and  oncoveiiiig  cawnut* 
iin'bcsof  ft«.  bMtloD  lor  toundallon  of  lA-Lnch  pm 
rl.iifonn.    68, 17. 

I83S<  Road  oompleMd;  gnn  platfoim  In  v. 
Iiiistion  prepand  and  gan  mounted;  work  on  plat- 
lorro  lor  a  Urge  gan  In  ■«.  bastkmi  wooden  plat- 
ijnai  lot  pnimlOta  buDt;  gnuml  npaln  end 
mborvotk.    09,17. 

■Srik  Uodiacatlan  plans  being  prepared. 
70,3. 

1S71>   General  repain  of  wti 
ela.   71,11. 


187S.    Higutne  doon  repatnd.    73.1). 

1873.  Care  and  prcaervatlon.    73,30.   , 

1874.  Repair  of  clsteroi,  macaiine  diraj,  ud 
buJtdlngB:  four  4-lncb  Iroct  pbtLa  moaonr?  plU- 
Cormi  «ltb  low  tnTem  ita.  and  2  ol  tbe  same  tUi 
hl(b  travam  sts.  buOl  (Or  arduarm  on  band,  lad 
3  mora  wltb  lav  trmTerae  its.  ncarlf  oampMed; 
minor  work.    74, 24. 

187JI.    taS/MOapp.    7&.U. 

187B.  Necessary  buQdings  lepalrsd  and  iww 
oneBbuUt;  RR.  track  laid;  can  and  derricksmade; 
modlflcatloiii  ol  baatlon  C  naarl;  oompletad,  ud 
work  began  on  bait  km  D.    76,3$. 

1877.  Bastion  D  oonpletad;  npaln  to  tan«- 
plein,  italis,  barmn,  etc.    77.31. 

1878.  Repair  of  wharf  and  tmlldlngi.  78,  M: 
79,38. 

1890.  Hletorj  ol  tort;  cue  and  prteemUnn. 
SO,  «;  83.lt;  86,  «). 
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FORTIFICATIONS. 


1967 


PM9,FGQ. 


Fort  M  cBee. 


18M.   Woftbeinin.    80,47. 

1873.  Csra  Aod  preservmtion.    78, 20. 

]$74.  Site  undermined  by  action  of  sea;  scarp 
Ukn,  leayiDs  caseomtea  open.  Modification  plans 
far  barbette  Mtteriea  for  heavy  f^aoa  and  a  mortar 
fcsttif7  to  take  the  piace  of  the  old  work.    74,  K. 


1875.  Modification  plans  approv.  for  4  bat- 
teries for  heavy  guns,  and  1  mortar  battery.    7ft,  M. 

1878.  All  property  of  valoe  timnsferred  to 
Fort  Pickens.    78, 34. 

1880.    History  of  fort    80,47. 


Part  10,  FGQ.    Fort  Barrancas  and  Redoubt,  Including  the 

Old  Spanish  Fort. 


1S39.   Workbepm.    80.4eL 

1868.   Omdltionofwork.    86,16. 

1868.  Brcasf-heiKht  walls  of  the  main  work 
ud  of  the  redoubt  repaired  and  parapets  regradod 
tod  lodded:  necessary  repairs  of  foundation  of  sw. 
aaick  of  ooanterscarp  waU;  s.  extremity  of  glads 
Kid  ditch  graded  and  sodded;  gates  made  and 
tnmc,  tod  work  on  fonoe  anxmd  reservatioo  begmi. 
68,17. 

1868.  rence  around  work  completed;  brs.  re- 
paind:  rnttaig  and  ventilators  placed  in  maga- 
imei;  tod  minor  work.    60, 17. 


1870.  Modification  plans  being  prepared. 
70,21. 

1873.  Magasine  doors  bunt    73,20. 

1874.  PreparatioDS  for  ooostr.  platforms  in 
progress.    74,26. 

1875-78.  Care  and  preservation.  7ff,  34;  76, 
26;  77,  21;  78,  24. 

1880.    History  of  fort    80,46. 

1881-83.  Work  on  fence  around  fort  and 
redoubt    81, 47;  83, 45. 

1883-86.  Gaie  and  preservation.  88,  41;  84, 
47;  8ft,  40;  86. 40. 


fnt  11,  FGQ.    Battery  for  Four  10-lnch  Guns. 


1886.  Sl(IO,OOOallotted.    Survey  made.    Oft,  11. 
188&  ieo/XM>  allotted.    Work   begun,   whaif 

^t^iod  ooostr.  plant  in  progress.    Description  of 
vbiil  8tt,Sl& 

1887.  631,900  allotted.  Concreting  began  Nov. 
1. 1»,  and  oompleCed  Mar.  29,  1807.  Sand  flUing 
wnpleted.  Battery  practically  completed,  ready 
far  annaoient  Summary  of  work  with  itemised 
wst.  87,714. 

1888.  Electrio-light  plant  installed,  4  guns  and 
enia^  mounted,  and  battery  turned  over  to  the 
tnofit.   Itemised  cost  of  work.    08,736. 

1888.  Road  bunt  along  rear  of  battery.    09^ 
Hi 


1900.  62,300  allotted  for  imp.  the  cramped  con- 
dition of  the  electrio-light  plant.  Involving  the 
oonstr.  of  2  addl.  rooms,  removing  the  sand  cover- 
ing, and  imp.  the  ventilation.    Work  begun.    00, 


1901.  Work  on  extension  of  room  completed; 
3  new  chambers  built,  1  for  genemtor  and  1  for 
storage  battery,  leaving  old  room  for  bofler.  01, 
832L  61,600  allotted  for  connecting  4  loadhig  plat- 
forms by  means  of  concrete-steel  gallery.    01,  83S. 

loot.   Work  on  gallery  completed.    09,7a& 


Part  12,  FGQ.    Mortar  Battery  for  Eight  12-lnch  Mortars. 


1888.  6121,000  allotted.  Work  begun  in  August. 
iSi.  Concrete  work  begun  in  February  and  com- 
p)BtodaQMay31,i8e6.  0,700  c.  y.  placed.  Descrip. 
tioQ  of  oonstr.  plant,  materials,  and  actual  work, 
with  temind  cost  Three  caritages  in  poeitfon. 
66»7& 

1868.  62,260  allotted.  Battery  completed: 
mortar  ceirisges  mounted.  12/)00  c.  y.  sand  filling 
Pl«»d;  cieetrksl^t  plant  installed;  2  observation 
A^tioni,  with  stairways  of  ooncreto  and  steel,  built 
^^«>|ited  battery  turned  over  to  the  ArtiUery 

i>Mao,lM».    90,914. 


1900.  The  8  mortars  received  mounted  by  the 
Artfllery.    00,969. 

1901.  6500  allotted  for  gathering  up  and  storing 
part  of  plant  used  in  constr.  and  for  building  hoat> 
house  for  naphtha  launch;  work  nearly  completed. 
01,  833.  6600  alfotted  for  remedying  dampness  ia 
magasine  No.  1;  Ifoor  raised  and  buflding  interfor 
detached  ceiling  and  walls  of  Isad  and  bridk.  01, 
^34. 

1003.  All  work  amipleted.  03,  796.  630  al- 
fotted  lor  placing  guide  rails  upon  loading  plat- 
lorms.    03,73db 


1968      IKDEX  TO  BEPOBTS,  CHIEF  OP  BNOINEBBS,  U.  8.  ABHY,  186e-lftU 


Part  13,  FGQ.    Battery  for  Two  4.7-liieh  B.  F.  Guns. 

18SS.    10,000  ■IkXtad.     Work  b^im;  cnoaMi  ISBB.    Soma  Hsd  BIUiir  plKwl:  1ibdc1i«  don 

mlud  b;  huid  tad  [riKad  with  wtwalbuNwi.  ud  bofMlDC  a  obat  nMd  Id  nar.     Battery  turn* 

BatMry  oomplatad  and  guns  mranlad.     DMCrfp-  orw  to  tli*  AitiU«7  In  ODtobar,  UH.     99,  BIS. 
tkm  ot  work  wtth  ttvnliwl  cot.    M.7ia. 


Fart  14,  FGQ.    Battery  for  Two  tZ-tncb  Guns  on  Dlsappearin{ 
Carrl^es. 

1S9S.    UO,<KD  allottad.    Cnncnta  In  1  auplao-  amnmnltlan  dwit«tixi,  laddtn,  dooc^  ate,  placad 

nwnt  oomplatad  and  In  aoood  an^ilaoanwiit  plat-  Quiu  and  carrliCM  racalvad  aad  tb*  wurk  of  nuant 

Imi  and  ImiDdatbiu  flntabad.    Sunmiuy  ol  mirk  lug  Bin*  bigUD.    Battsy  CunMd  onr  to  tb»  Ai 

wltb  coal.    98, 733.  tlllar?  Juna  30,  IMa.    9B^  IIS. 

1899.    n8,8Bt  aUotM.    U.TTO  e.  7- Mod  ailbw  leOO.    CtariacM   and   gODi   nuDOtwl    by   Um 

placed,  DompMfaic  ■uM,  aod  a  tnlal  d  9,€0  c.  j.  ArtUKry.    00,  tMO. 
CDOonta    plKHL    S)«:trlfr41iltt   plant    taMtallad; 


Part  15,  FGQ.    Battery  for  Two  S-lneh  Guns  en  Disappearing 
Carriages. 

1888.    tlW,7S)  allottad.    Wack  bacun,  vbarf  1000.    Omw  ncalved  and   mounlad  taa    ba(- 

oompleted,  ooiKrata  tnuDdatlon  <rf  ma^iln*  and  l«y  luiiwd  onr  10^  Iba  AiAUaj  Mv.  31,   MOO 

tiaaacaiooiiqilBlad,aiidaUpra.  flnlilMd.    98.731.  00,  Ml. 

IBBS.    tia,Sli     allottwl.     BatUrr     complM«l,  1901.    Ujm  allottad  to  InKallatton  of  aeandi- 

airkEB  mooalad,  alwtria  pUnt  initallnl:  hud  Ueht;  work  complated.    01,  8n    tTOO  allottad  to 

Brriminll'i^  boMi,  botlaj  ainmmiltleo  eeanjon,  omuactlng  3  leading  plattonu  of  tlili  battary  by 

and  craina  placed.    Biimmuy  ol  work  with  llam-  sMBogof  oooiralailaalgallMy.    Ol.sn. 

lud  ant.    TiKlng  ihowlng  darrlok  lyatain.    99,  190S.    Votk  do  gallary  completad.    03, 7X. 


Part  16,  FGQ.    Batt«ry  for  Four  15-pounder  B.  F.  Guns. 

1890.    (30,3>0  alkittad.    Wvk  btgaa  Mar.  10,  llUing  plaoad,  oomplaUng  lama.    Uieadat  n 

ISn.    nr  c.  y.  nniTata  piBcad  and  3,Iffr  o.  y.  Mod  aipbaltad.    No  armamaot  tacalTad.    00,  HO. 

platwd  lor  fllllnc.    99,  >16.  lOOt.    tMO  allotted.    Battery  oomplsled  i 

1900.    1U.5S    Blk>ttad.    Concreta    work    mm-  turoed  OT«r  to  ArtUlaiy  Apr.  30,  IWI.    01,831. 
pklad.    1,343  a.  y.  placed  and  ifi»i  c  y.  o(  auid 


Part  17,  FGQ.  Miscellaneous. 

Doon  lor  magailnee.     1901.    t03S  allotted  to  EtaMrlo  wbfaR.    1901.    U^m  allotted  to  wfc- 

lO-bxdi  and  U-hich  batlarl^  doon  himg  at  maga-  tag  to  ■  ifrtem  of  axterto  aitd  Interto  wHni. 

ifaM  No.  1;  H-lneb  batttry  and  nme  Iroawork  lor  01,  Ot. 

oOmn  oomplatad.    01, 33*.  1909.    Work   oompMal.    03,  73^    11,000  tl- 

IBOl      1316  allotted  to  S-bchbatlaiy:  work  not  lotted  to  rewMiig  Ifr-taeb  aod  IMuoh  battviB 

yet  begun.    01,  saC;  03, 73B.  Mo  WMfc  dooB.    03. 733. 

1003.    At  lO-lncb  end  13-bicb  battsy  urai^a- 

DMOti  mad*  to  iMiiiilKlim  i^  ramaialng  doon.  Tiwupoitlng  plant.     1B03.    I3$1.S7  allotted  tx 

03,  717,  returnliig  to  Cocaa  R.  vorin  plant  botrowed  tbaa- 
kom.    03,717. 


rt^e^tlliiJfenTeffT  FOBOIFIOATIONB.  196^ 


Ptft  I89  FGQ.         Preservation  and  Repair. 

1897.  UJSMi  aUottod.  Thiw  oooerato  ptet-  1900.  14,910  ftUottod.  Repair  of  wharf,  tlop«i, 
fens  with  Kianltepfiittobloekt  for  S*iiiehooav«rtod  macuine  door^  WatorpnM>fliig  masasiiMS  and 
niai  boflt  to  rspfaue  3  ttanbar  platforms,  which  dynamo  room;  mounting  Runs;  rapain  of  breast* 
««•  MUmL  Ammimltion  oonvayon  rspalntad  height  wall  at  Fort  Barrancas,  and  minor  worit 
•7.711.  00*941. 

1898.  ta;B5  allotted  for  repair  of  old  works;  2  1901.  17,486  allotted  for  shore  proteetlon  1ft- 
caamtts  end  oIBohs'  qoartsrs  repaired;  loading  poonder  battery;  repairs  to  slopes;  oare  of  torpwlo 
phttems  of  15-inch  8.  B.  guns  renewed;  3  shot  beds  material;  care  and  repairs  to  pUmt.   01,836. 

nek;  the  old  Spanish  fort  thoroughly  oTerfaaoled  1009.   84,870  allotted.    Repairs  to  l>inch  mor- 

iod  rotored  as  fv  as  possible.    08, 738b  tars,  10-ineh,  S-inoh,  4.7-inoh,  and  3-inoh  batteries. 

1889.  8IO443  allotted.    Magasines  of  10-ineh  08.738. 
btttffj  asphalted;  minor  repair  of  old  forts  and 
slopa  of  new  works.    00, 021 


Part  19,  FG<|.      Bange  and  Position  Finders. 

1889.  Two  -obeat  nation   stations   built    99^        1909.    Work  on  flre-oommander's  station  held 

ni  in  abeyance  pending  deeisioo  as  to  change  of  di> 

1901.  8140  aUottod   for   shelter   tor   position  mensions.    09,    7)6.    818,118.80    allotted.    Eight 

tadtr,  work  eomideted.    Ol,  834.    8180  allotted  basts  for  RalTerty  nuige  Anders  placed  upon  the 

lr8i»conunand(V's  station.    01,834.  dUferant  batteries;  shelters  oonstr.    09,737. 


Part  29,  FGQ.    Sea  Walls  and  Embankments— Fort  McBee. 

Walk  on  Jetty  hi  inmt  of  fort.    83,46. 


Part  21,  FGQ.  Submarine  Mines. 

1894.   One  mining  rasamate  completed;  cost,  tor  8300,  repaired,  and  fitted  up  as  a  loading  room 

KjniJB.   94,10.  for  submarine    mines.    This   building   was  de- 

1899.   m/m  allotted.    Mines  pfamted  aiid  re-  molished  by  the  exploston  of  June  20.    99,  022. 

nwrad  by  exploding  them;  doorway  out  through  81,000  allotted  for  operating  searchlights;  materials 

tb*  Dttsonry  kito  the  adjoining  casemate  of  a  fort  bought    90, 923. 

«nltUowaraddedtofanp.yeDtllatkm;  both  case-  1900.   Ujom  allotted.    Mihhig  casemate,  tor- 

oatM  ceiled  with  flooring  to  prevent  dampness,  pedo  storehouse,  and  cable  tank  injured  by  the 

CHm  fawmate  demolished  by  explosion  June  20;  explosion  of  June  20,  1890,  repairad.    One  search- 

torptdo  storahoosa  built  of  brick,  alato  roof,  and  a  light  pUmt  transferred  to  the  Artillery,  and  the 

tnT«UDg  ciane  where  nearly  all  torpedo  material  other  plant,  injured  by  the  explosion  of  June  20, 

v«  stored,  was  completely  demolishefl  by  explo-  180O,  repaired.    00, 943. 
a  building  srected  by  oootiactor  was  bought 


Part  22,  FGQ.    Supplies  for  Seacoast  l>efenses. 

1901.   8600  allotted.    Suppliea  furnished  on  ap-  for  connecting  boiler  rooms  of  10-Inch  and  12-ineh 

pnval.   01, 636.  batteries  with  post  water  supply.    09,  740.    8176 

1802.  81«07D allotted.   Supplies  itimlsbed.  09,  allotted  for  building  coal  sheds;  work  completed. 

"!».  8300  aUetied  for  oonstr.  of  offices  and  store-  09,  740l 
i«Qaia;wQfk  completed.   09,  740.    8276  altotted 
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FGB.     ALABABU-BOSSISSIPPI  FOBTIFICATIONS. 

a  1913  >n  of  ■  lanaral  durootec  onlj.    Sm  U 


Entbuera— ChlelofEiicteca*.., 


Fort 0»kn» 

WobUe,  AlL— Sltcl~Bmtl«[7,A-lnch(Uiii 

Battery,  two  13-Eacb  rtOa,  diniiptaiiiic  (arrives 

S\tt  1— BattCTT,  two  8-iDch  rlAfa,  if-lncb  Rodnua  euTiiEi 

lUolsilmil  cout-^6htp  Islud 

BKe  l—Emplanmait,  «.7-lDCb  R.  F.  lun 

MortwlatUrT,  dihtl2-bicbB.  L.  nnotlan 

Emplucmaia,  two  IS-poundcr  R.  F,  (uns 

UtcS— Emplunnaili,  t«o«-lncbR.  P.  loua,  disapptaiing  a 

Bm^MniiHits,  twolt-poaaderR.  F.gmu 

KbeeUuiaiu*  (nMfculne) 


.    1S1»-1«] 
.   IBIV-IK 

.  i»i»-i<e 


Sta  (rails  and  (mbankniBits. .  ■ 

Submarine  mtna 

Supplies 


1897.  Soa  wall— hacliw  mattnula  pla«,tl.u 
I«raq.y.:Moa«lDpiaee,l3.Xp«rc.r'    BT.T3J. 

1B89.  Oiaval,  WPXI  t.  j.,  II  pat  c.  y.;  Atlu 
lortlaod  (WDNDt,  13,000  barrel^  tl.l7[>ar  bamL 


1900.    S«  w«U-iL  In  plana,  t3.3S  pv  e.  y. 

hicbia  mattmi  In  plan,  7U  pw  Kg,  y.    Oft  MS. 

1002.    EtMling  and  complMlnc  stong*  migft 
lines,  H,5ao  allotted.    OH,  74S.    Rooflng  «tan«< 
laMBllottad.    Oa,7aSL 


Part  2.  FGB. 


Knglneerlng  Features. 


Atrspacea.    00.  Ut. 
CoDtmta  iniradfMits.    00,  ML 
Concrete  mlilpg.    ftS,  7U. 
DtalnBga.  '  04, 1777. 

Liatage,  prevwittDK.    03,  MIV  04, 3717. 
Linings.    03,  MCT;  03, 3U«  (pl.)i  04, 3727. 
If  alwlali,  Itsmlied  oast.   07,730. 
Hloea,  Bring  by  Judgment.    M.7U. 


Plant,  oincrela.    99,  VS. 
Elactrlcllgbt    OO.tnS:00,Ml 
Itemliad  cost.    97,  7%. 
Seawall,  description  of.    ao,H8. 
WaterprooBng.    98,  7«1;  08,  »3(,  IRK  00,  Mi, 
Stfl,  M7,  S50;  02,  a«7  (pi.). 


t3,FGB.  Engineers. 

M  ot  EiudiieMS.    K.,  06,  IB;  «7,  U;  88,  90,  IS,  119;  97,  IB,  731;  08,  3«,  737; 

»,  17;  7Cfc  »;  71.  31;  73.  19;  73,  H;  74,  35;  00,  W,  MS;  01,  »;  03,  38;  03,  >;  C 

I;  70,  39i  77, 11;  78,  31;  79^  38;  80.  47:  81.  OS,  B,  10;  06,  S;  07,  5,  9;  08.  9.  It, 

>,  «;  S3.  4%  84,  IS;  80,  U;  S6,  41;  90,  tl:  10. 1^  IC;  11, 8, 13;  13, 7, 11. 


00,  30,  934; 
>*,  i,  9,  1ft 

;Ofc  10,  IS; 


ffiw  Vol.  n.  pp.  Ti-iTim 

I  for  explananona,  ete.  J 


FORTIFICATIONS. 


1971 


P»t4,F6B. 


Board  of  fiDglneera« 


OoBilttDted,  U83;  to  eonslilflr  and  rtport  opoa 
tteMiditko  of  ftirtiflcationa,  and  what  numlMr, 
ifiBf.eoiikllMdiaiMandwith.    83,435. 


PtftS,F6B. 


Engineers  In  Charge. 


chpt;.c.Prifr«7,iM0L 

Ch]>tW.B.]I«niU,188B. 
Haj.  M.  D.  If oAteitw,  1M6-6B. 
M^.F.S.Priiiw,18Sfr-O0. 
Ckpt  A.  N.  Dwnxill,  1869-701 
Mlj.aB.RMM,1870-7L 


OoL  J.  H.  Simpson,  1871-7t. 
Lt  CoL  W.  F.  Raynolda,  1879. 
Lt  Col.  A.  N.  Damnll,  1878-06^ 
Lt  B.  B.  Wlnslow,  1800. 
11^.  W.  T.  Botsell,  180^1002.    ] 
Ckpt.  Spaooar  Oosbj,  lOOX 


06,  OL 


PirtCFGB. 

LLB.E.Wlittlof«r,  1806-41^ 
UH.BDXSMS,  1806-07. 


Assistants. 


Lt.  J.  B.  Cavaoaagh,  1807-lOOOL 
Lt  M.  L.  Walkar,  1901. 


Pirt  7,  FGR— 


FOBTS  AMD  BATTEBIES. 


Pirt  8,  FGB.    Eastern  Entrance  to  Mobile  Bay— Fort  Morgan^ 

Mobile  Point,  Ala. 


IBlOb  Work  began.    80^47. 
1833.  FortoomptotMl.    80^47. 

1866.  Sbot  holfls  in  a»iint«ncarp  repaired  and 
tboMln  the  eeatp  made  ready  fbr  masoniy.    68, 16. 

1867.  General  repairt  to  parapet,  i>arade  walls, 
ud  tantpieiDS  of  all  the  front.  Wortc  on  a  break'r. 
•7,11 

IMS.  Ripak  of  bolldlngs,  break'r,  drains. 
68,  Uw 

I860.  Repair  of  wharf,  break'r,  and  slopes. 

OB.  17. 

1870.  Modiflcstion  plans  baing  prepared. 
IGiurnpelnnisde.   70,25. 

1871.  Qcneral  repairs.    71,22. 

1872.  Wharf  rrtmflt,  iron  screw  pfles  need 
kM««t  of  woodn  ones,  and  the  St.,  brick,  and 
voodpifflMKiJogto  It  renewed.    72,10. 

1873.  Engr.  property  removed  from  casemates 
>»i  stored  in  buildings  outside  the  ffort  to  make 
>^<ni  tor  ordnsnce  stores  and  ammunition.  Twelve 
ted«  pQa  w«n  coppered  and  placed  around  bead 
»'»>arf;iraA  begun  on  sea  waU.    78,21. 

I87i.  Wgrk  on  sea  wall,  repair  of  slopes  and 
*^hei;  tan  4-iiich  front  pintle  masonry  platfbrms, 
*^  lov  tisfene  sts.,  and  2  of  sama  wKb  high 


travarse  sts.  built  Est.  cost  of  proposed  modlflca- 
tkms  for  exterior  batteries,  with  positions  for  37 
guns  of  the  largest  caliber,  and  for  emplacemanti 
for  mortars  in  the  old  work,  8370,000.    74, 25. 

1875.  825,000  app.  Slight  repairs  to  sea  wall 
and  wharf.    78, 24. 

1876.  Modifloatton  work  bagun;  quarters, 
buildings,  and  R R.  track  rspalred.  2,687'  new  R R. 
track  and  4  can  built;  parados,  parapat,  braast- 
beight  wall  and  fonndatlon'  for  the  gun  platform 
for  gun  position  No.  1,  service  magasines  for  the 
battery,  breast^helght  wall,  foundation  for  gun 
platform,  and  part  of  parapat  for  gun  position 
No.  2,  completed.    76, 25. 

1877.  Oaneral  repairs  to  slopes,  drains,  etc. 
Woi^  begun  on  aztensfon  to  sea  wall.    77,21. 

1878.  Sea-wall  extension,  750^  long,  completed. 
Repairs  to  buildings;  2  cisterns,  each  with  a  ca- 
pacity of  7,300  gallons,  built.    78,24. 

1870.  Repairs  to  fence,  wharf,  slopes,  and 
ditches.    78.28. 

1880.  History.  Work  on  sea  wall.  80,  48; 
81, 48;  83, 46;  83,42. 

1886«  Shutters  fitted  to  embrasures;  ditches, 
drains,  gutters,  etc.,  cleaned.    86y  41, 
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Fart  9,  FGR.    Entrance  to  Mobile  Bay— Fort  Gaines,  Daaphli 
Island. 

1S48.    WarkbariD.    80. 4S.  1873.    Dralm  slHMd  mod  npKJivi  and  norl 

1886.    Fort  la  MivlcRibla  coadftloa.    6a,  IS.  .ontcUln.    73.11. 

186S.    Rtpain  to  wbuf,  bulLdlngK  nartli  oovw  1874.    Work  oa  Jettlas,  4  (rant  and  4  o«at* 

lii  Karp  ot  V.  bBBtlon  nmoT«d  and  tba  EUatarloJ  plntln  pLntloniu  nmavod.  and  f  cvriactta  w 

gmbaakAd  la  gUds;  3  •rln^  dams  tauIlL    88. 18.  cluxils  nmavtd  Irani  baioti.     EiL,  modlOcBUDiu 

1869.    RepaJn  to  vhart,  plank  valks,  build-  tB3,0Cn.    74,2s. 

Dis:  slapn  anl   dItcbM  gnOti;  3  jMUn  and  a  1870.    Can  and  pnaerTBlloD.    70,  K  7S,  M 

biwk'rbollt.    69,17.  1877.    Rapaira  la  buOdiogK  a  bniah  apron  ani 

1879.    UodlOcBtlixi     plU3     baloB     pnpand.  jMlr  built.    77,21. 

70^2$.  1878.    Can  and  prnvntlan.    78,  Ml  70.  a 

1871-7S.    Can    and    pnNrTatkHi.    71,     &  lSSO-86.    Ulalarr.     «»    and 

7).  I*.  80,  tK  83,  U;  84,  U  BS,  U;  86, 41. 


Part  10,  FGB.    Mobile.  Ala — Site  1— Battery  for  8-tncfa  Gnns. 

1S9S.    tSO/lOO  albtle).    Work  btjun.    BS,  II  itallsd;  all  guns  and  caniagB  moanCsd  and  tin 

1806.    nflX    allMtad.    e,90l>    d.    j.    codctbI*  batlwy  pnctlcally  mmplataJ  and  taosfirrvd  It 

pbcad.    ItsmEiel  oast  ol  work,    fS,IU)  aUetlal  lor  tli»  ArtUlar,    (14,700  allcttal   to   nomplata    tbi 

ecnstr.  plotbrai:  p.irclf  Ilalihvl.    Itamlial  ooit.  battery,  loitaU  the  alecCrb  plant,  and  npair  and 

OS,  SU.  Itrangteen  Khaif;  work  In  prognss.     98,  m. 

1897.  tllS,Sin  allatlal.  Emplaoaawats  I  and  1899.  tSOO  sllotts±  3,517  c.  y.  and  pteol  is 
iraady  lor  carrlaBU,  modd  of  iwt;  and  gmplaos-  parapet,  4,t<IO  aq.  j,  sod  plaoad.  ttactrb)  pUni 
nmts  3  and  4  lor  ovrtage,  modsl  ol  1890.  First  histallsd,  magaxbH  watvproolKl,  and  a  oarpaotar 
enplacemeat  complstad:  partial  ooostr.  o(  tin  3  sbop  buUt.    99,  DM. 

Dibcrs.    eiimmary  and  ItsmlMJ  cost  ol  «oh  «n-  leoi.    12,000  alloltal.    CoaHr.  biaokM  e&llary 

jilacanHot  and  pUtlorm.    97,  TU,  aloDg  roar  of  battsy;   work  pracUcally  ooiapLstad: 

1898.  %UJX3  aUattel.    All   ooncnle    ptaosl;  misc.  npolisol cars  and  pros-vatloD.    08,742. 
uiUay  ayitems  and  ammunltkui  hoists,  ate..  In- 


Part  11,  FGB.    MobUe,  Ala.— Site  1— Battery  for   .  Ma  12-Inch 
Blfles  on  Disappearing  Carria^s. 

1898.  tllS.DOO  allotUii.  Work  bagun,  wharf  ractloaa  mad*  by  th*  Ordnanoa  Dapartmaat  of 
CMDpleMd,  naounry  buildings aad  plant  aracMd.  carriigaa.  Ifhur  work  mmplMBl  and  batiary 
I'litloniis  complatad  raady  for  gmu.    08,741.  tumad  over  to  the  ArtlUtr;  on  Juns  l,  IPOO.   Sum- 

1899.  U1,W0  allotted.    Battery  oomplsled  bx-  mBryalwark.    00,  »4a. 

c^t    minor    detoiU.     Two    carriages    reoetnl  1001.    Base  clrclei  In  w.  tiitplacsment  raised, 

nnuatlog  tham  la  progieu.    Summary  of  work,  electric  platit  cared  lor,  sad  itoraga  batlary  charsad. 

m,  XB.  01, 937. 

JOOOk    Old  annaiDenl  remoTadlrj-d  parapet  D.'  190  J.    Eiudatkim    at   asp) 

oU  fiirt  and  parkali  elaclrlo  plant  Installed.   Uot-  aaecWaUy  slopped.    OS,  7U.. 


Fart  12,  FGB.    Mobile,  Ala.— Site  2— Battery  for  Two  S-lnch 
Blfles  on  15-lnch  Bodman  Carriages.' 

1898.  112,000  allotted.   Cleosoted  pile  wharf  and  giuis  ncalved  acd  mounted.    Battery  nxti- 
buJlt  and  coostr.  materials  purchased.    98. 741.  pleled  except  lalsliig  the  parapet.    Summary  of 

1899.  ts,000  allotted.   Concrete  work  begun  wnk.   99,931. 
ajid  1,017  e.y.plac«l,oonipIetlng  same.    Carriages 

>  Tbla  was  torn  out  and  T>pl>c«l  by  Battery  Btantcn, 


re 


Cor  Mc^aiLationa,  etc.  J 


n,  pp.  Ti-17©71 
latif 


FORTIFICATIONS. 


1973 


Part  13,  FGK.    Mississippi  Coast— F6rt  on  Ship  Island. 


18«9.    WorklMSim.    80,48. 

ISOe.    Work  b^un  in  Jnly  with  torning  the 

ifcri^fl  soivporting  tbe  pM«dos;  oompletkm  of  the 

bra*st-tkelcht   wall,  culvert  aiches,  and  mastic 

Terreplidn  graded.    6«,  lA. 

Work  completed  ready  for  armament. 


Repairs  to  slcpes.    68»18. 
Modificatioo    plans     being    prepared. 


1 

1S71.— 7S.    Care  and  prsaervatlon.    71,  22;  7S, 

IS;  ra,  31. 

±Hlt^    Temporary  br.  erected  across  drawbr. 
15-fDch   Rodman  guns  and  two  100- 


pounder  Parrott  guns  mounted  by  the  Ordnance 
Department.    74. 2S. 

1875.   Care  and  pireservatlon.    75, 25. 

1878.  St.  flagging  completed;  repairs  to  quar- 
ters.   76,20. 

1877.  General  repair  of  buildings.    77, 21. 

1878.  Care  and  preservation.    78,  25;  70,  20. 
1880-81.    History;  care  and  preservation.    80, 

40;  81. 49. 

1882-84.  Care  and  preservation  and  work  on 
jetties.    82, 47;  83, 43;  84, 4g. 

188fi«   Care  and  preservation.    80, 41.. 

1886.  Fourteen  shot  beds  built,  magaslne 
floors  cemented  over,  and  shutters  repaired.  86,42. 


Part  14,  FGB.    Site  1— Emplacement  for  4.7-lnch  B.  F*  Gun, 


SLS,000  allotted.    Work  begun  on  2  em- 
i,  platftmn  built,  and  guns  and  carriages 
Concrete  work  of  parapet  nearly  com- 
MaeaaiiMs  waterproofed  with  4  layers  of 
•mieat  and  felt.  ^08, 740. 
Battery  completed  in  all  its  details  and 


transferred  to  the  Artillery.    Summary  of  work. 
00,927. 

1008.  Damp  spots  in  magatine  corrected  by 
waterproofing,  painting  ironwork,  and  sodding 
slopes.    03,742. 


Part  15,  FGK.    Site  1— Mortar  Battery  for  Eight  12-Inch  B.  L. 

Mortars. 


%14afiOO  allotted.    Work   begira,  plant 

2,579  c.  y.  sand  placed  in  parade;  3,278 

e.  y    cooci«ta.  Including  501  eq.  y.  granolitWng, 

p^^il.    Ancbor  bolts  set  and  pUtlorms  completed 

E^t  auTteges  received.    00,926. 

^gOU^    7^1  c.  y.  concrete  placed,  completing 

„^    watflrprooflng  battery;    electric  plant   In- 

j^iwt-  moaiitliig  carriages  in  progress.    Summary 

of  work.     00,043. 

^^OU    816,250    allotted     ($2,000    withdrawn). 
c^  filling  completed;  observatkm  stations  com- 


pleted; grading  and  sodding;  Installation  of  elec- 
tric plant  completed;  ironwork  repalntel;  looks 
placed  on  doors,  etc.  Work  of  Engineer  Depart- 
ment on  this  battery  practically  completed.  01» 
836. 

1002.  Battery  transferred  to  Artillery  May  20, 
1901.  Covering  of  w.  flank  traverse  and  central 
traverse  slid  into  pit,  breaking  down  concrete  cor^ 
nice;  repairs  made;  14,500  allotted.  Under  allot- 
ment of  1150  light  Interior  doors  installed  at  en- 
trance of  each  powder  magazine.    02,  743. 


Part  1*9  FGB.    Site  1 — ^Emplacements  for  Two  15-pounder 

B.  F.  Guns. 


1809.   lOfOOO  allotted.    Work  begun.    00,  929. 

lOOoi   540  c.  y.  cMDcrete  placed,  2;t88  e.  y.  aand 

ptaeed  in  parapet,  and  battery  completed  and 


turned  over  to  the  Artillery  on  June  4,  1900. 
mary  of  work.    00^  940. 


Sum* 


1974      INDEX  TO  BEP0RT8,  CHIEI'  OF  BNGIHEEKS,  U.  S.  ARMY,  1866-1914 


Part  17,  FGB.    Site  2— Emi^acements  for  Two  6-taicb  R.  F. 
Guns  on  Disappearing  Carriages. 

I89&    tU.OOO  kUottod.    UsUriab  twlog   pm^  unmnaltian  cranes.   trdlflT'.  and   trollay  tmat 

•baati.    Oe.mi.  IniollHl;  nblnlBld,  waDduidlniDinirlEpaiDUd, 

lOOa    t15,aaD  ■llattwl.    Work  b«f:un  lolf  17,  ud  other  misc.  itiK-k.    EmplHwnanU  pncllcaUf 

ISM.    4,3001;.  r.amcra(epUo«d,i»mplatla(nm«,  Dompletsd  tad  tonwd  oTCr  Hiy  3D.  IMt.    01,811 

ticepl  lUpi  and  nlla  In  raar  of  halMry.    Sand  17% allotted  tor  mouDting  oairtefo.    Dt.SKL 

nUiog,  aleel  platlornu  and  ataln  In  rsr,  alactrlo-  1002.    OgmplaUaf!  drainage  ayitam,  tuodi  t* 

light  plant,  ammuDltlon  nrrke,  and  [Ulnar  work  doors  and  windom,  sodding,  ate  ^  work  on  matuit- 

lematn  unflntahed.    BommirT  ol  work.    00.  MS.  Ice  EUiu  in  progres.    OS,  741. 

■Ml.    Slalnrays  consti.,  paramanla  Dnbhed, 


Part  18,  FGB.    Emplacements  for  Two  15-ponncler  B.  F. 
Guns. 

1001.  tUlflBO  allotted.  Wort  bepm  Mrl]r  fa  1003.  Wood  and  Iron  iroik|  [slatlnc,  soddad 
September,  pncUcaUy  mnqdated  lattcc  part  of  ilopa  and  lor,  amall  amount  el  watopmoQiit 
rebruary,  Ol,  gas.  dona.    02,  7U. 


Itllseellaneons. 


win*.    tr^UOallottedtiiroonstr. 


peiKe  atoia(«  ""g"'"*;  work  oaaii;  Munpleted. 


Part  30,  FGB.         Preserratlon  and  Bepalr  -MoMle,  Ala. 

1BB7.    nsaallotted  loralMiceoD  tbea.  bound-  tBOO.    13,400  allotted.    Slopei  and  ftDMJ  i» 

117  Hoe  of  Fort  Morgan  raservatlon;  barbed-wire  paired;  old  lort  cleaned;  watarprDoflag  nufailnei 

[eoM,  3,3W  loa«,  buUt.    07,731.    COOO  allottad  wltb  oork  pain  t,  etc.    Ulne  matartal  and  bR  ni 

iir  repair  oC  plBttanns  ol  S-iocIi  oonvertad  rifles  and  waUgand  jetties  repaired.    00.  M7. 

gtbet  neceami;  work.    01,732.  1001,    tl,WOallatlad.    Permanent  bench  raarti 

1808.    Uala  line  olfanra  Tepaired  and  oonneo-  iBlab.;  misc.    repalrg,    palntlnc,    eto.:  mbnurliie 

tloo  made  wllb  old  lanca  at  ».  salient  ol  Fort  material  cleaned.    01,  BSD. 

Uortan.    OS,  737.    The  pkatloniia  Ibr  S-lnoh  coo-  lOOS.    UU    allotted.    Site    1— lorveT    ol   a 

rerted  rifles  completed  and  rlSes  and  carrlaget  boundary    ol    raeervalkin;  lepairs    to    na    will, 

notmled  and  tuiaed  over  to  the  garrison,    OS,  7?7.  wtaanes,  and  since  bulldlag.    (Bee  varioui  wort 

1800.    11,875  allotted  and  ditch  oleaned;  parade  und«'  other  batterlv.)    03,  743.    1315  lUotWt. 

il  old  fort  loTeled;  repsin  to  glacis:  and  sea  wall  Site  2— repain  to  dialni  at  g-lnoh  riflee:  palnlbu 

partly  rebuilt.    00,(130.    tl,I75  allotted  and  ditcn  Iron  and  wood  work  at  S-luob  guns:  rapaln  to 

cleaned;  3  pumpe,  drlTau  by  a  hiavy  iV  wind-  wharf,  windmill,  pumping  plant,  etc    03,746. 
iilU,  Inalalled  to  dlgchatge  the  draluge  oier  tlw 
ixw  dam  Into  tbe  fi.    09,931 


Part  21,  FGB.      Bange  and  Position  Finders. 

ailorRafbr^ 


Ri«Vol.II,pp.Tl-179r| 
l{orupItnaQon8,etc.  J 


F0BIIFICATI0N8. 


1976 


hrt  22,  F6R.    Sea  Walls  and  Embankments. 


pDrtMorpn,  AIa.— •xtflnsiw  tomponry  breftk'r 
ttoIlL  67,  14.  Foundation  begun  ior  concrete 
MvaUinomnblnetini  with  the  break'r.  68,  IS. 
Wcrk  bi|un  on  a  aea  wall  to  protect  the  w.  or  chan. 
Aoot  0/  the  fart;  53  piles  driven  and  capped  for 
oL-uide  o(  U»  cofferdam,  790  r.  f.  of  sheet  piling 
ocoipktod,  tnd  1,000  c.  y.  of  sand  removed.  73» 
1  SeivaUamipleted.  74,  2S.  127,000  allotted 
br  ttttoskn  of  sea  wall;  work  begun.  77»  2L 
ExtosbQ  completed,  750^  long.  78,  M.  $3,934.75 
lilottad  ftod  an  wall  repaired.  81,  48.  16,570 
tUoUad  for  extension  and  completion  of  the  brush 
ud  sL  ravBt.  In  front  of  sea  wall;  work  nearly 
mjMnA.  82,41  S3,767  alk>tted  for  oompletJoo 
iipma  io  front  of  sea  wall  and  006  r.  L  of  mat- 
tnm  plMwL  83,  43L  Est.  coat  of  protecting 
shon.  tl4,00O.  96,  623.  Work  begun  on  sea  waU 
rith  limds  rwnatnfng  fhun  allotment  for  Fort 
uaioes;  1^8  sq.  y.  fudne  mattress  and  1,325 
( I  r.  placed,  completing  same.    98, 737. 

1901.  Work  on  n.  beach  completed;  enUre 
iB«tb,3,7MLt    01,841. 


1909. 

741 


R^piap  sea  wall  235^  long  oonstr.   09, 


Fort  Qalnee— ^  palmetto  piles  driven  In  oonstr. 
of  5  jetties  for  the  protection  of  the  shore  and  glads. 
78,  21.  Four  Jetties  completed.  74,  25.  Est. 
cost  of  protecting  shore,  111,000.  98,  522.  826,000 
allotted  for  sea  wall  to  be  buUt  under  contzaot; 
work  begun.  97,  7^  4,629.9  sq.  y.  liucine  mat- 
trsssand  1,9690.  y.  it  plstced,  oompleting  sea  waU. 
98,737. 

Mississippi  8oinid-86,5S4  allotted  for  oonstr.  of  3 
Jettiee  for  psptection  of  the  fort  Jetties  completed 
and,  in  addition,  a  plank  bulkhead  714'  long  buflt 
89,47.  Jetties  extended.  88,43.  Jetty  480"  long 
built  84,  48.  $20,000  allotted  for  extending  rip- 
rap sea  wall;  extenskm  completed  for  SSV  and  the 
ftttcine  mattress  phK^d  for  850"  addl.  99,  930. 
Work  on  sea  wall  completed;  1,800  1.  f.  built  and 
an  extension  of  370  1.  f.  built  Work  in  progress. 
Deecriptkm  of  sea  wall  and  summary  of  work. 
00.948. 


hrt  23,  FGB.    Submarine  Mines— MobOe,  Ala. 


1895.  17,500  sUotted  for  a  mining  casemate; 
vffkbisan.  98,11. 

18M.  SMOO  allotted.  Work  on  mining  case- 
Bkto  ud  Gsbls  galkvy  completed,  except  revetting 
Aipii  Itanlisd  cost  of  work.    08,621. 

1807.  H676  allotted.  Casemate  and  cable 
BUccycooploted  and  work  begun  on  a  cable  tank. 
»?,/». 

1898.  OuHDate  fitted  up  for  opeiathig  mines 
00  the  Abbott  system,  and  torpedo  materials 
storai  98,  742.  CODoete  cable  tank  completed 
»d  ft  tnTvUng  enne  installed.  Description  of 
tttL  98,  742.  Three  casemates  cleaned  and 
i^aiteS,  and  torpedo  material  stored.  98,  743. 
IL^eUotted  lor  planting  mines;  dynamite  and 


other  supplies  purehassd;  searchlight  installed. 
Mines  planted  and  a  base  line  selected,  and  stotions 
prepared  at  each  end  of  it  for  firing  the  mines  by 
Judgment;  description.  $10,000  allotted  for  plant- 
ing torpedoee;  ssarehlight  plant  installed,  mine 
field  patrolled,  and  supplies  received  ready  for 
future  preparattons.    98, 743. 

1899.  Mines  and  cabte  and  torpedo  instm- 
mente  received  and  stored.  All  mines  that  had 
been  planted  removed  by  exploding  same.  Gable, 
boxee,  ete.,  cleaned  and  stored.  99,  933.  $760 
allotted  for  supplies  for  operating  searchlight 
plants.    99,034. 

1900.  A  half  mile  of  mulUpte  cable  received 
and  searchlight  plant  crated  and  stored.    00,  049. 


hrt  %  FGK.    Supplies  for  Seaeoast  Defenses. 

1900.  MOO  allotted.    No  expend,  made.    00^         1902.    $300  allotted.    Materials  purchased  and 
^  Innsitered.    09»74& 

1901.  Bofler  repairs  and  replacing  positive 
Doops  vith  new  ones  in  electric  plant  of  12-in(di 
tauoy.  01,84L 
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LOUISIANA-TEXAS  FOETIPICATIONS. 


n  iwn  to  IBlaVa  ol  ■  gmenl  ohanclK  oaif.    Sm  tlu  A 


ronlract* 

EnglnnrlDg  KMuna 

EniUmn— ChM  ol  BufliuBi . . 


BfcM  PiocbifVuii'.'.. 
Ippi  R.— Pmt  JackH 

rt  SLPhUIp... 


g-ldcii  hittfrj    nmpltfrmiiBti.  (*a  S-ltKb  rUI«,  dlsappnrinc  titkigf . . 

BMMtt,  two  f.T-tom  H.  F.  Eiuu 

fblneb  B.  L.  rU>  m  It-Inch  S.  B,  eurlage 


rDA^Dch  rfAfls.dinpparii]g«n'i>i[«.'- 


aecond  biltaT—anplKemRits, 
Two  IS-pcundw  R.  P.  cnna,  Mca 
Emplumoiti,  looi  ft-tiich  R.  F. 


SabbwPi 


McoDd  tatin;... 


,   h»tHrl« 

Bkttorv,  fr-lDcb  cUhe.  IMncli  S.  n.  cankn 

Mbnlkneous  (^tKtiMl^t  plaot:  Icvcllnc  gun  pbttorm) ... 

riHiwinlliii  iiiil  repair 

BsnfC  (Dd  poaUim  flndos 

B«anUiud  gmbuikiiuDla 

Slla 

Suppltn 


.    189»-JM3 
.    IHe-]H3 


Part  1,  FGS. 


Contracts. 

,    10^   baireli,   M   t2.tl   par     iBiid,  4,IM>  c. 


buial;  cnial  and  r.,  li,(IM  o.  j.,  U-in  ps  c.  jr.;      Utt  owb'    V7,  ni. 


lI.Mep«re.7.;  hollow  U 


Eng^lneerli^  Featares. 


CoocrMi,  coat  par  e.  ■■  B8.  751.  Forma.  B7. 
731.  MUlDg  Ud  pbtdtlg.  97,  733,  734;  09,  83>. 
6<tt1«iwit  at  (tncMc).    BO,  7M:  09,  031,  S3S,  BM, 

Coodaimtlan,  pnvmtlnt;.    03,  Mi. 
Llnint,  maiculim,    Oi,  3738  (pL). 
Ualarlala,  cost  ol.    07, 734:  OS,  7SI. 
Mtom,  Bubnurina,  ptarl^pg  and  runorlng. 
7U;  00,  MS.    SuggBnlaoi  lor  hnp.    00,  M8. 


Plant,  conilr.    08.747,  7M. 

WaterpnioflnE  malhodL    07,  7U;  M.  T4S,  1> 

OA  tne,  838,  saft  00^  M3. 


rSeeVoLir.pp.  vi-17971 
I  for  Mplaattloos,  etc.  J 


FOBTIFICATIONS. 


1977 


Ptft3,FGS. 


Engineers. 


Clikf  of  Bnginecca.  tL,  M,  17;  e7,  14;  68, 
I^tt,18;  70»2S:  71,22;  73,  20;  73,21;  74,  26w 
?5,S:  76.38;  77,21;  78,  25;  79,  20;  80,  40;  81; 
l»,  82, 17;  83,  M;  84,  40;  8S,  42;  811,  4%  II5»  11; 


96,  10,  523;  97,  18,  727;  98,  28,  744;  99,  32,  0S4; 
00,  28,  062;  01,  30;  OS,  80;  03,  0;  04,  6,  0,  10; 
08,6;  06,6;  07,5,0;  08,0,14;  09,15;  10,12,16; 

11,8,13;  19.7,  IZ 


Pirt4,FGS. 


Board  of  Engineers* 


Oostltnttd,  U82,  to  ooosidar  mod  report  upon 
te  eooditian  ol  lortiflatiana,  and  wbftt  number, 
taar.emklbedJipaiiaedwith.    89,426. 


Pirt5,F6S. 

CiptJ.C.PeUrB7,180eL 

ClptJ.lLWilMQ,1806L 

MMi.  M.  D.  MeA]Mt«,  1866-69. 

Chp(.W.E.McrriU,180L 

Mij.y.E.  Prims,  1880. 

(^O.J.Ly(tockfr,1880L 

V^CW.HoweU,  1880-82. 


Engineers  In  Charge. 


MaJ.  A.  Bticknej,  1882-86. 
Capt  T.  Turtla,  1885. 
MaJ.  W.  H.  Hauer,  1885-86. 
MaJ.  J.  B.  Quimi,  1806-10001 
Lt.  C.  S.  RlcH  1897. 
MaJ.  H.  If.  Adams,  1900-02. 
Lt.  Sdw.  If .  Adams,  1901-02. 


Pirtl^FGS. 

It  F.  W.  AUslaettw,  1808-09. 
Cq>LH.J«rT«y,  1807-00. 
UC.8.8iDltti,18i»-19Q0. 


Assistants. 


Lt.  H.  Burgem,  1800. 

Lt.  Edw.  M.  Adams,  1901-02. 


hrt  7,  PGS- 


FOKTS  AND  BATTERIES. 


hrt  8,  FGS.       Fort  Pike,  Blgolets  Pass,  La. 


mo.  Work  begun.    80.40. 

1870.  Est  ooet  of  proposed    modiflcatloiu, 
BMvary  npsfai.  and  placing  In  tbe  curved  ba 
^  bsttiry  a  nnmber  of  10-Inch  rifled  gmife. 
*ith  tiiverm  batween  ttaam,  l2«,fNI0  allotted;  a 
tntk^rbontakng  the  lilgolats  and  a  naw  whar 
*nflt  70,25l 

1871.  njBOO  sllotled  lor  can  and  preservation. 

71,  a 

1872.  Bn.,  qoarten,  and   brealCr   repaired. 
189;..  Riptin  to  br.  and  brio:  cawtrta^  of 


terreptoln  of  main  woric,  and  shfaigla  ravat.  of 
slopes  over  breast-halgbt  wall  of  covared  way  r^ 
placad  with  a  sodded  slope.    78. 21. 

1874-79.    Neoesmry  repairs.    74.  2(1;  78,  28; 
76,26;  77,21;  78  25;  70,20. 

1880.  Bistorj    ol    the    fort;  its    Importance. 
80,40. 

1881.  Care  and  prsservatlon.    81, 40. 

1882.  Care  and  prsservatlon.    82, 47. 

1884.    Minor  repairs  of  bn.:  grass,  weeds,  etc., 
cut  hom  around  the  walls  and  iadosures.    84,  40. 
188  ».    Grass  and  weeis  cut.    8  J»  4X 
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•^i^ 


Part  9,  FGS.    Fort  Macomb,  Chef  Menteur  Pass,  La. 


1822.    Workbegnn.    80,49. 

1870.  Est.   cost  of   proposed   modifications, 
124,000.    70,25. 

1871.  14,000  allotted  for  care  and  preservatloa. 
71,*23. 

1873-70.    Care  and  preservation.    73,  2%  74, 


2B;  75, 25;  76, 26;  77,  22;  70,  29. 

1880.  History  and  importance.    80, 40. 

1881.  Care  and  presermtion.    81, 49. 

1882.  Care  and  preservation.    82,48. 
1885.    Grass  and  weeds  cut.    85, 42. 


M 


Part  10,  FGS.    Battery  Blenvenue,  oa  Bayou  Blen?enue,  Near 

Lake  Borgne,  La. 


1826.    Work  begun.    80,50. 

1871.  11,000  allotted  for  care  and  preservation. 
71,23. 

1872.  Quarters,   slopes,   and    brs.    repaired. 
72, 20. 


1873-77.  Care  and  preservation.  73,  22;  74, 
26;  75, 26;  76, 26;  77, 22. 

1880.  History  and  importance  of  battery. 
80,50. 


■I 


Part  11,  FGS.    Tower  Dupres,  Lake  Borgne,  La. 


1830.    Work  begun.    80,5a 


1874.    Repairs  of  tower  completed  and  a  keeper 


1871.    11,000  allotted  fbr  care  and  preservation,     placed  in  charge.    74, 26. 


71,23. 

1873.  Some  floors  relaid,  Interior  of  walls  of 
tower  repaired,  doors  hung,  and  tower  cleared  of 
rubbish.    73, 22. 


1877.    Care  and  preservatloa.    77«22l 
1880.    History.    80,50. 


9' 


!l 


if 


Part  12,  FGS.    Tower  at  Proctonille,  Lake  Borg^ne,  La. 

1856.    Work  begun.    80, 50.  1875-79.    Care  and  preservation.    75,  26;  76, 

1871.    1360  allotted  for  care  and  preservation.      27;  77,22;  78,  25;  79,30. 
71,23.  1880.    History  and  importance.    80,5a 


'5 


J 


Part  13,  FGS.    Fort  Jackson,  Mississippi  Blver,  La. 


1822.    Work  begun.    80,50. 

1866.  Work  begun  reinforoing  barbette  plat- 
jorms  to  adapt  them  to  larger  calibers.   66, 17. 

1867.  Modiflcatton  of  22  barbetta  platiorms 
completed,  16  shot  platfonns  finished,  and  2  plat- 
onns  for  13-lnch  mortars  begun.    67, 14. 

1868.  Repairs  to  levees  and  to  main  work. 
68,19. 

1869.  Lightning  rods  erected  over  magasines 
and  slight  repain  mada.    60, 1& 

1870.  Est  cost  of  propoMd  modiftoations, 
tl91,00a    70,26u 

1871.  tSOjon  app.  LtTses  rqMklred  and  pr^p- 
trty  oared  for.    71, 23. 


1872.  164,000  app.  Work  begun,  necessary 
buildings  erected,  plant  pundiased,  lavees  and  a 
draining  machine  to  protect  the  site  of  the  Ivt 
from  overflow  built,  skipes  repaired,  RR.  baUt, 
and  completion  of  concrete  work  for  5  msfif**"* 
traverses  in  the  lower  battery.    72,  2L 

1873.  105,000  app.  E.  battery,  2  oovered-soi 
batteries,  and  battttry  in  the  n.  baitloa  o  msia 
work  completed,  except  gun  platforms  and  mssoory 
breast>height  walls.    73, 22. 

1874.  930,000  app.  Work  on  dxainaga,  Nfiad- 
ng  new  earthwork,  providing  20  woodaa  pUtftvoB 
for  16-inafa  guns,  laying  4  fDundatlona  for  pUtteiait 


raee  ToL  II.  pp.  ti-17971 
I  tor  expUmationfl,  etc.  J 


FOBTIFICATieXS. 


1979 


proviUo^  material  for  16  foundations,  and  oonstr. 
eoDBf  t«  piars  ior  3  bn.  across  moat.    74, 36. 

1875.  <a$|000  app.  Completion  of  18  emplaoa- 
rnnts  for  IS-inch  guns;  work  on  pormanent  breast- 
hught  vaUSy  slopes,  bn.,  casemate  storerooms, 
quarters,  aod  minor  work.    75,  26. 

1876.  Selly  port  built  to  connect  lower  battery 
vith  fewer  eorered-way  btfttery;  work  on  2  plat- 
tens  and  breast-heleht  wall,  macar.ine  traverses, 
ifid  iipain  to  slopes,  etc.    76, 27. 

1877-79.  Gars  and  preservation.  77,  23;  78, 
S;  79,90. 

1880.  History;  description  and  importance. 
SO,  50. 

1881.  Gere  and  preservation.    81,51. 
1883.   Gtea  and  preservation.    89,49. 


1883.  Work  on  levees.    83,45. 

1884.  Repairs  to  brs.,  quarters,  and  buildings; 
drains  cleaned;  12  shot  beds  built,  and  shot  and 
shell  piled;  a  number  of  guns,  carriages,  and  chassis 
moved  and  blocked;  levees  completed,  and  a  tem- 
porary revet  placed  to  protect  the  new  levee. 
84,50. 

1885.  New  wharf  built  and  2  st.  platforms  for 
15-inch  guns  completed.    85, 44. 

1886.  Eight  concrete  and  wooden  platforms  for 
16-inch  guns  replaced  with  concrete  platforms  for 
same  guns  and  a  new  levee  built.    86, 44. 

1898.  Repairs  of  buildings,  brs.,  fences;  rssur- 
tedng  elevated  gallery  of  main  work;  a  numbar  of 
old  guns  mounted.    98, 745. 


Part  14,  F6S.    Fort  St.  Philip,  Mississippi  River,  La. 


1841.   Work  begun.    80,51. 

1808.  Reinforcing  the  barbette  platforms  to 
tdspt  them  to  heavier  guns  begun  and  nearly  oom- 
pfetad.   66»17. 

1867.  The  magasine  in  the  lower  battery,  15 
Bflvgon  ptaCfwrns,  9  mortar  platforms,  with  neosa- 
airy  modification  of  parapets,  breast>height  walls, 
uKi  tsneplalns  completed,  and  repairs  made  to  br. 
tarns  ditdi  and  to  3  gun  platforms.    67, 14. 

1868.  Levees  repaired  and  a  new  levee  bcdlt 
from  the  lower  end  of  the  front  levee  to  the  bayou. 
68,11 

1869.  Minor  lepalis.    60,18. 

1870^  Est.  cost  of  proposed  modifications, 
1106,000.   Minor  repairs  to  levees.    70,26. 

1871.  67,500  app.    71,23. 

1872.  143^  app.  Modification  work  begun. 
KcossBsry  buildings  erected  for  employees,  levee 
nbaUt,  wharf  repaired;  completion  of  concrete 
vwk  for  3  magaxines  and  work  in  progress  on  3 
otbm;  boilding  parapet  of  new  battery.    72, 31. 

1873.  160,000  app.  Completion  of  levee,  6 
titT«ne  marlines  in  the  new  and  lower  water 
battery,  and  demolition  of  the  old  works.  Em- 
pbcements  for  12  guns  rsady  for  platforms.    73, 33. 

1874.  830,000  app.  Completion  of  3  magaiine 
tnTtnos,  parapet,  and  temporary  breast-height 
viUof  the  lower  battery;  repairs  to  slopes;  demoU- 
tioa  (rfokl  magasines  and  minor  work.  Sommary 
(tfwoik.    74,27. 


1875.  835,000  app.  Completion  of  0  magasine 
traverses;  repairs  to  temporary  breast-height  walls; 
completion  of  18  platforms  for  15-inch  guns;  minor 
work  and  repairs.    75, 3ft. 

1876.  'Three  magasines  built  and  3  traverses 
completed  up  to  the  crown  of  the  arohes;  founda- 
tion of  sally  port  completed  and  weighted;  3  wooden 
platforms  placed  and  excavation  made  for  7  more; 
wharfextended  and  repaired;  drains  built;  reserva- 
tion rssurveyed  and  the  boundaries  marked  with 
St.  monuments.    76,27. 

1877-79.  Care  and  preservation.  77,  33;  78, 
36;  79, 80. 

1880.  History  and  description.    80,51. 

1881.  Cars  and  preservation.    81,51. 

1882.  Cars  and  preservation.    82,40. 

1884.  Eight  new  shot  beds  buUt,  3  repaired; 
guns,  oarriages,  and  chassis  blocked  up;  ditches 
and  drains  cleaned;  brs.  repaired;  new  levee  buUt 
In  front  of  (tie  old  one;  a  barbed-wire  fence  built 
along  the  river  troai  and  on  the  levee.    84, 51. 

1885.  New  wharf  built  and  a  barbed-wlie 
fence  built  to  keep  cattle  off  the  levee  and  grounds. 
85,44. 

1886.  Replacing  8  oooerete  and  wooden  plat- 
forms for  15-ineh  guns  with  concrete  platforms. 
86,44. 

1898.  Repair  of  buildings,  brs.,  roof  of  maga- 
sine; minor  work;  a  number  of  old  guns  mounted. 
98,745. 


Fart  IS,  FGS.    New  Orieans,  La.— Emplacements  for  Two 

lO-lneh  Guns.  • 


1895.  170,000  allotted.  Plans  being  prepared. 
05,  U. 

1886.  866,000  allotted.  Work  begun;  neoss- 
■ry  bofldinp  for  employees  erected.  Piles  driven 
ta  the  emplacemepts  of  the  batt«y  and  part  of  the 
•navation  completed.  tSflO  allotted  for  an  iron- 
|M«  1».  aeroM  moat  Work  oompletad  under 
coBtaet for 8008.    96|8a4. 

1897.  188,000  alkfttsd.  FliaB  vsrlMd.  UjOOO 
e.  y.  eoDflnli  and  1^000  e.  y.  earth  plaoad,  nearly 


completing  concrete  work  and  parapet;  ironwork 
placed;  becauss  of  concrete  work  of  parapet  and 
platforms  settling  mors  work  required.  Summary 
of  work  with  itemked  cost    97, 737.  ^ 

1898k  88,003  allotted.  Ptetforms  leleveled, 
gone  and  oarriages  mounted,  and  the  completed 
battery  turned  over  to  the  Artillery  June  7,  1806. 
Descriptioa  of  releveling  with  tnofaig.    98,745. 

1909.  8810  allotted.  Handraib  placed.  WK 
063. 
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Part  16,  FGS.  New  Orleans,  La.— Eight-inch  Battery- 
Emplacements  for  Two  8-inch  Rifles  on  Disappearing 
Carriages.    * 


1898.  190,500  allotted.  Work  delayed  bocaose 
of  yellow  fever.  Pile  driving  begun  In  December, 
1807;  1,310  pUes  driven;  concrete  work  besun  on  Apr 
0,  1808.  Guns  and  carriages  moontod  and  work 
nearly  completed.  Description  of  pile  drivln;; 
witb  tracing;  waperprooflng;  itemized  cost  of  bat- 
tery.   98,746. 


1899.  Battery  ^mpleted  and  gona  tested, 
report,  with  tracing,  of  the  settling  of  the  battery. 
13,300  allotted  for  earth  filling  between  S-inei]  and 
10-incb  batteries  and  building  a  concrete  wmlk  in 
rear.  4,000  c.  y.  earth  placed  and  a  walk  SSOr  x  S' 
built.    99, 034, 936. 


;■? 


Part  17,  FGS.    New  Orleans,  La.— Battery  for  Two  4.7-iiich 

B.  F.  Guns. 

1898.  17,000  allotted.  Ouns  to  be  mounted  1899.  Emplaoementecompleted,  guns  moan  ted 
temporarily  on  the  face  cover,  using  the  existing  and  tested,  old  magatine  repaired,  and  earthwork 
magazines  and  parapete.    98^752.  oompleted  and  sodded.    99,936. 


t« 


'   M 


izy 


Part  18,  FGS.    New  Orleans,  La.— Eight-Inch  B.  L.  Rifles 

Mounted  on  15-Inch  S.  B.  Carriages. 


(See  emplacemente  for  8-inch  guns  on  disappear- 
ing carriages.) 

1898.  110,000  allotted.    No  work  done;  await- 
ing the  arrival  of  8-inch  rifles.    98, 763. 

1899.  Ouns  nceived.    Work  begaa  on  altering 


carriages;  work  oompleted  and  guns  mounted. 
Heavy  concrete  brsast  wall  built  in  front  of  the 
<dd  platforms;  some  earth  filling.  Guns  dismounted 
and  transferred  to  other  emplacementa.   99, 9^. 


Part  19,  FGS.    New  Orleans,  La.— Emplacements  for  Two 

Scinch  Rifles  on  Dlsappearii^;  Carriages. 


(See  emplacemente  for  8-inch  rifles  on  15-inch 
8.  B.  guns.) 

1898.  9125,000  allotted.    Work  begun;  wharf 
built;  pile  driving  oompleted;  concrete  work  in 
progress.    Description  and  cost  of  plant  and  sum- 
mary of  work  and  difflculties  attending  it.    98 
763. 

1899.  325,000  allotted.  Concrete  work  oom- 
pleted; 3,800  c.  y.  placed:  carriages  received  and 
mounted.  Description  of  waterproofing.  Settle- 
ment, and  general  work.    99,  937.    II  .600  allotted. 


Rifles  transferred  oa  a  deck  barge  and  mounted  by 
June  17, 1899.    99,940. 

1900.  334  allotted.  Handrail  placed  onl  em- 
l^aoement.  00,  953.  Carriages  cleaned  and 
leveled.  1600  allotted  for  ammunition  hoists; 
ereoted.  84,848  allotted  or  removing  old  brick 
pai^Mt,  so  as  to  give  a  clear  view  of  the  R.  Part 
of  old  parapet  and  an  old  magaiine  oa  the  parapet 
blasted  and  removed;  4,000  c.  y.  earth  removed 
from  tops  of  5  old  magaslnes:  13  obsolete  guns  and 
carriages  dismounted  and  stored.    00, 955. 


-♦ 


Part  20,  FGS.    New  Orleans,  La.— First  Battery— Emplace- 
ment for  Two  15-pounder  R.  F.  Guns. 


1809.  824,500  allotted  Work  begun  Dec.  28, 
189&  Excavations  pile  driving,  grillage,  and  con- 
crete work  nearly  completed;  earth  slopes  finished 
and  battery  completed,  awaiting  the  moonts. 
Summary  of  work.    99, 940. 

1900.    Earth  slopes  repaired.    Wires  placed  or 


electrlo  lighte  and  walk  to  connect  with  84nch  and 
10-lneh  batteries  built.  No  guns  or  caniage  re- 
ceived.   00.1)52. 

1901.  Base  casUngs  placed  and  platforms  roia- 
pleted;  guns  mounted  by  troopi;  translefwd  to 
fHrisoDian.  17,  IML    01,812. 


ni 
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Part  21,  FGS.    New  Orleans,  La.— Seeond  Battery—  Emplaee- 
ments  for  Two  15-pounder  K.  F.  Guns. 

1«89.  IM^  aOottML    Work  btgan  Dec  28,  1900.    Bltctric  wlrw  placed.    Bartb  slopn  tt- 

ISB&  SxcaTations,  pfle  driTtng,  Mrth  dopes,  and  paired  and  parade  graded.    No  guns  or  canlaces 

eoDcntc  work  completed,   a,waitJiig   arrival   of  received.    00,966. 

maatj.  SanaoMf  off  work.    90»  94L  1901.    Oons  mounted  by  troops.    01,  S45. 


Part  22,  FGS.    New  Orleans,  La.— Two  15-pounder  R.  F. 

Guns,  Second  Battery. 

1901.  110,000  allotted.    Work  commenced  June     with  the  exception  of  gun  plaUorms.    01, 842;  03, 
%,  I»0;  «nplMcmflnl8  completed  Septamber,  1900,     748. 


Part  23,  FGS.    New  Orleans,  La.— ^Emplacements  for  Four 

6-lncli  B.  F.  Guns. 

1901.  |80;MO  allotted.    Preparation  for  constr.  pleted;  concrete  work  completed;  electric  lights 

Bade;  nstcriids  ordered;  work  commenced;  site  and  switchboards  placed  in  magazines;  site  for 

(tand;  piaat  erected.    Ol,  843.  second  2  emplacements  acquired;  materials  for  this 

1903.  Foondatlons  for  2  emplacements  com-  battery  ordered.    03,748. 


Part  24,  FGS.    Fort  LlTlngstone,  Baratarla  Bay,  La. 

1842.  Work  begun.    80, 61.  1884.    Repairs  to  slopes;  shot  beds  built;  dis- 

1870.  Est  cost   of  propoeed   modifications,  mounted  ^uns  raised  and  blocked;  minor  work. 
8M0Q-  70,21  84,81. 

1871.  ODSJO  expended   on   general  rspaks.  1885.    Quarters  repaired.    88,45. 
6,500aUott«dfBrcanandpreserratlon.    71,24.  1888.   Bnrvey  made,  and  plans  and  sets,  pre- 

1878^78.  Gsre  and  pressrvatfcm.    78,  23;  74,  pared  for  fettles  to  protect  shore  Ifaie  of  site  from 

S;  76,a6;  78, 27;  77, 22;  79),  31.  kirtber  erosion  by  thesea.    86, 44. 
1880.  History  and  descrlptkm.    80,61. 


Part  25,  FGS.     Sabine  Pass,  Tex.— Battery  for  S-lnch  Bllle 

on  IS-lnch  S.  B.  Carriage. 

1800.  86400  aOoCtcd.  Work  begun  June  6;  rlage  received.  Carriage  altered  and  gun  mounted. 
iboQt  one-fBorth  compleCed.  88,120  allotted  for  All  ordnance  and  ordnance  stwes  turned  over  to 
vbvit  wharf  980^  long  competed.    Oun  and  car-     the  ordnance  sergeant.    09, 948. 


Part  2C,  FGS.    Sabine  Pass,  Tex.— Temporary  Siege  Bat- 
teries. 

1898.  84^  aJotted  for  temporary  batteries  ^Ight  12-pounder  8.  B.  guns  and  carriages  lor  same 

ior  two  64nch  siege  guns  and  two  7-Inch  siege  were  mounted;  work  Inoomplete.    98,  764. 

^ovitiers.   Work  begun  In  April  and  completed.  1899.    Embrasures)  cut  in  breast -heleht  wall  to 

^nnamcnt  received  and  mounted.    All  guns,  car-  permit  the  use  of  smaller  f^uns  and  parapet  raised. 

riNses,  innament,  and  ammunition  pertaining  to  Lease  ol  land  changed  to  include  sufficient  ground 

itee  guns  were  shipped  to  Tampa,  Fla.,  and  4  lor  an  8-Inch  gun  emplacement.    99,  NO. 
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Part  27,  FGS.    Sftblne  Pass,  Tex.— Battery  for  S-Inch  Mile 
on  15-lnch  8.  B.  Carrfag:e. 

IgSS.    tS,0DO  lUottad.    Work  bacon   Jime  Bl  oomplBtsd.    (Hm  mil  cwrkge  iBaahBd.    Cuiiace 

ntxnit  OB^IoiBOi  complBtod.    C13)  ilkittad   tir  iIMm]  tad  gnn  moanted-    AD  ordnanoa  utd  ord- 

vharf :  work  begun  ind  oeul]'  oompletsd.   89.  TSl.  nason  itona  taroad  oth-  Id  the  ordiiaDce  nrgwit 

e  uil  ptUlma  A  wbvl  MO' long  oomplalad.    9B,M& 


Part  %8,  FGS.  Miscellaneous. 

ElecMt-Ucht    planta.    It,tW.U    mllotlad     tad  complalBd   buOdbig   tmriurad   to  tba  (urtan. 

plorta  hutalled:  deaoriptko  irfch  eoat.    09,    Ml.  00,  MX 
i.y2!0   tDotlHl    tor    ■   pecmaiisat    hinue;    lUHue 

comptelBd,  bat  owliig  to  tba  unaquil  Mttlemant  Halarallng  gmi   plattetu    etc     o(    Daw    bu- 

i>[  frundMloDS  tba  mil  tall  b.    New  ills  salactad  tBrkt.    te,549   lUottad.    8-liMh   ud    lO-heh    «d- 

luid  work    b^uo.    0A,   M3.    tt.Kn   allDtlad    tor  plwinm(>-^iu«ulnM     wiMerproolad     and    fan 

opentlng  ekecMo  plaotr  necosarr  mateilali  pur-  plaUomu  nlBvalad.    MOO  aDotWd  tw  cablog  ud 

vhand-    IIOvW4  tov«llii£  ban  rings  ot  lO-bnh  battery;  work  cocJ- 

1*00.    PefiDBDaDt  bnue  br  elecCrk:  plant  com-  pleled.    00.SS3. 

I>leUd:  dynunoa    boiler    and  angina  cbeanad,  re-  1»03.    t3,SSJ  allollad  hv  raliTallnc  base  rinp  of 

[.Hind,  and  placed  an  Uulr  bundatioiu  and  tba  lo-liuti  plaUOmtK  wok  onmpletwl.    03.  ;«. 


Preservation  and  Repair. 


1S98.    UOOQaDottBd.    FortSt.  Fhllip— cepain  IBOl.    M.OOO  allottod  tor  repairing  taaki,  palat- 

tn  LuDdlngi.  bra.  magailnas,  and  olslemi.     Fort  ing.  wbttawaditof,  ate.    and  repaln  to  niiefiar 

Jackaon— rspalriog  bn.  lOicea.  and  gaUerr  ol  main  dopa  oT  8-taeli  gim  battery.    Ol,  SM.    lllS  aOollail 

kirt.    n,Kia  allotted   far  mouDtlog  old   gtuu  at  far  changing  kicattai  ol  aleetrlDJIght  wbs  ad 

t'oni  Jaeknn  and   St.   Phnip;  work  oompleted  polcs;  work  oomptolad.    01.  S44,  SK.    11,300  >1- 

•■IS.'m.  kitted  tor  painting  hmwork,  plaefaif!  hood  lod 

IHBO.    New  Orlaana—II.IMO  allotted    or  repairs  CDUat  on  snokeatank.  and  otber  mloor  work.    at. 

u,  *>pa  and  nuchbwrT  and  care  d     property.  SU.    H«  aDotted  tor  hire  ol  watchmen.    01.  Me. 

'I'Jiallatted  tor  moving  and  (torlng  torpedoea  and  I1.IX»  allotted  tot  npalring  alope  of  B-lnch  pin 

]ire|iulag  Bcaaemate  tor  anw.    13.3S  allotted  tor  a  battery,  painting  Ironwork,  whltewadilag,  cuioj 

new  tangent  wheel  tor  ammiuiitian  lift  at  HVinch  iorpUnt.    01.840. 

lottery,    m,  944.    BabfaH  Pu>^t310  allotted  tor  lOOt.    Site    l~tl.BK    aUotted    far   rapabi  to 

jppalr  ol  magulne  Boon,  dralna,  buDdlnga  arect>  haadraUa,    lfr.lDeh    gun    battery;    WDodv    tlepi 

\ng  1  wlra  lence,  and  oare  ol  property,    (ts^  MO.  X-huta  battery  replacod  by  ooDoratai  qoartan  ibA 

1W>0.    New  oneans-tl.sro  allotCeil.    Oaaeni  wharf  repaired.    09,  7U.    Slta  >~ago  aUottad  be 

r.'pdr  ol  gun>  ud  carriages,  dopea.  bunding!,  and  care  of  torpedo  pmpwty;  rapain  to  buildio^; 

i:i.ithiiwry.    00,    B63.    14,210.50   allotled;      dopea  loading  platlbmu;  eilaior  of  e                     '     ' 

i<'l>Ured,    torpedo    material   cleaned   and   stored,  dry  by  cxtatlng  of  asphalt.    Oft,  7j 
[hintcleaned  and  repaired,  gun  plattornu  ralaveled. 
oufOlpropeKy.    00,  tSl 


Part  30.  FGS.      Range  and  Position  Finders. 


r8<fVoLII.pp.vi-1797-| 
I  for  explanaaone,  etc.  J 


FORTIFICATIONS. 


1983 


Pirt  31,  FGS.    Sea  Walls  and  Embankmeats. 


Fort  Jadcaon-tS  926.21  allotted  Idr  oooBtr.  tod 
rqnir  of  \erfeeg;  work  in  progreag.  83,  4&.  Levee 
csBpletBd  and  a  temporary  revet.  buJIt  to  protect 
Bme.  8i,S>.   New  levee  baflt.    86,44.    ' 

Fort  St  Philip— new  levee  built  in  front  of  the 
oU  out  tnm.  tbe  upper  end  of  tbe  reservation  to 
vtee  tte  back  levee  begina,  and  from  thia  point 
etbe  k>««  end  of  tbe  resorvatian  part  of  the  old 


front  levee  was  repaired.  Tbe  back  levee  rebuflt. 
84^51. 

1901.  12,400  allotted  for  repairing  and  raising 
front  of  levee  of  R.  aide  of  reaervation.    03, 844. 

1903.  12,400  aUotted.  Land  drained  and 
cleared  of  drift;  storm  damaged  tovee;  levee  re- 
built; work  completed.    03»  700. 


PVt  32,  FGS. 


Sites. 


190L  060  aDotted  for  tract  of  tend  to  be  ao- 
^oredlijeQademnatkm.    01*843. 


1903.   1615  allotted  for  porohaaing  tract  of  land 
lor  site  of  0-inoh  B.  F.  gmis.    03»  740. 


Part33,F6S. 


Submarine  Mines. 


1808.  New  OrlBan»-ta6,S00   allotted.    Mines 
pintRl.  Deacrlption   in  detail    with  coat.    98» 
:5&  SabiDB  Paa»-t3,600  aOotted;  mines»  dyna- 
oik  aod  electrical  sopplies  received  and  stored 
svstttag  receipt  of  cables.    08.764. 

1800.  New  Orleans-82,714.93  allotted  for  In- 
Miog  BwrMiglit  and  operating  casemate:  work 
oompMel   00.9a.   16^366.23  aUotted  Iw  torpedo 


defense  of  New  Orleans;  all  mines  removed.  De- 
aorlption  of  method  of  removfaig  mines  with  results 
and  suggestions  for  imp.  09,  04fi.  Sabine  Paas 
Tex.— 10  mbies,  with  necessary  suppliea,  received. 
No  mbies  planted.  All  torpedo  material  trana- 
flsrred  to  ordnance  sergeant.    99»  050. 

1000.   $3,875  allotted  for  a  torpedo  storehousK 
work  completed  and  material  stored.    00,  066k 


Part  34,  FGS.    Supplies  for  Seacoast  Defenses. 

1901.  1600  aDotted  for  purchase  of  supplies;  1003.  S600  allotted.  Supplies  purchased  and 
bood  and  coDar  for  smokestack  of  dynamo  house  ksued;  reflectors  for  searchlight  purchased.  03. 
iBstallel  01, 845.  761. 
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TEXAS  FORTIFICATIONS. 

0  1913  an  of  ■  |«iMral  duncMr  a 


EntdnnrSH-CbM  of  BtlftDMrs. . . 


ForU.  ate.  (illoUiMatB,  apvBUoTH.Mc.) 

-  -  ~      — BaiUrtaa  at  MUnon 

two  lO-lDch  Euna,  BstMcr  No.  I. 


Two  KMnob  fOB  anplkninmti,  B»»ii7  No.  3 

Two  frlnoh  KOD  •mptaoeauotB 

Two  wnplHiBnMiU,  Ift-poundn  R.  F.  pnu,  BuMrjr  Ko,  1... 
TwoempteMmanU,  IS-pouDdvrR,  F.  ganc,  B*tUf7  No,  2... 

Thr«*«iipliG«maiti,  lS-paaiid«c  B.  F.  gmu 

Uortor  battery,  No.  I 

EmplscHBantB,  two  S-incb  guna 


'W«-I9> 
iw»-is 


Rapalr.  tntlery,  twaJ-Eoob  R.  F.  e 

Ita  3— Bantr.  Mtarr,  two  lO-lnch  kh 

Rifi^r.  baiter;,  al^t  13-lDOh  Pioiti 


R^«li,  battsfy, . 

BlU  3— Rapaln.  batKry,  two 

Rapidr,  batUry,  3-bKb  R.  F.  luna 

UlaoallUHoiw  (alaotrio  plant:  nMnatlin  ol  gToands,  i 

PiwtfvatkA  and  TquJr , 

Ranfta  and  poBlUon  flnden 


Part  1.  FGU. 


t8B«.  Battery  lor  alcht  13-tach  murtua,  M,- 
Ml.M.    S7,  743. 

18BB.  ElactrhHIght  plMit  for  lO-lncb  battery 
Hd.  land  mortar  battery  No  1,(9,348.    OB,  US, 


IBOl.   Lann   and   imall   riprap  it.,   «rii» 
prtMt:  nalDtal  mnant,  tl.TS  par  twral  aod  tL« 


g  Features. 

Battery,  mortar,  raoomlr.    04, 3730. 

Carrbgas,  ralevelliig.    ra,9».  973. 

Lfalng,  maifailne.    03.  Wl«  (!«,). 

Canieot.  tabU  of  tista.    9e,  SW;  97,  7X7,  741. 

Ulnea.  detects  noticed  In  lubmarina.    08.7711 

Concrete,  cost  per  c.y.    98.  J»:  00,970 

Mtnaa,  daacrlptloii  ol,  nwtbod  ol  taytan  aod  r 

moving.    SS.  769;  99,  M4. 

i«.    Btmgtbi;  vartooi  teats.   Oa,  3037. 

Permlalloo,    OTurmmliig.    03,    Wit    (pi.);  W 

3739;  05,  3039. 

il.  BW,  BTO;  0*.  3739;  Ofl.  3029. 

StepHEe  tbroofib  onncrata  rml,  pravMlliao  o 

B..  00. 053,070. 

CoTBlnif,  sand,  pumptag.    OA,  ao38. 

VanHlalioo,  tmHrolllm.    0»,  30J9. 

DamppnuBnt,  mathod!.    O*.  3730  (pi,). 

WaU.,  MO    >taee-  pflliM.    05,  Mi  (pi,).    O* 

Dralna^BiysWin,  descrlplionm.    TO,  961 

Yd,jL,^ii-nvn 


POBTEPICATIONS. 


1986 


hitS^FGU. 


I!iUS:i]ieera« 


&,  7a»  n;  80,  51:  sit  M8;  Ol,  aO;  03» »;  oa,  9, 16;  04,  6:  off,  6, 11, 168 
Sa^flC8lii«;84,a;85,45;  80,  45;  9e»  19»  00,  (f,  9;  07,  5,  10,  11,  450;  08»  9;  09,  10.  16:  10^ 
SI;97,]%7»;M^S^  786;  09^  S^  Ott;  00^  29,      U;  ll,fl!,14:  19,7,UL 


firti^fCD. 


Board  of  Englneeps. 


iSBi  ODHttutad  to  oMMldM  and  report  upon  1901.  Oonttltatod  to  «z»Eiiine  dunagM  made 
ibiMBrtr.  offartMcatkna,  and  wtmX  nmnlMr,  If  by  storm  of  Stpt.  8»  1900.  n^  01,  850.  (CoL 
■y.fliddtodlvaDaedwitiL   1^,82,427.  H.H.BotMrt,lfiiJ.H.lC.Adama,Gq^t.C.S.BIoh4. 

01,860.) 


PtftS^FGU. 

LL(U.A.M.iaair,1806-0S. 
OnitC.  a.  RJcb^  1508-1902. 


Engineers  In  Charge. 


Mm^.  J.  B.  Qolnn,  1806-M. 


Ptftl,FGU. 

LtWYJodaoo,  1896-07. 
CqtLC.  8.  Riefa4, 1887-08. 


Assistants. 


Lt.  H.  BuiRi,  1896-90.    1 
Lt.  M.  L.  Walker,  1901-02. 


98,7«0. 


hrt  7,  PGC— 


FOBTS  AND  BATTEBIES. 


Hrt  8,  FGU.    Batteries  at  Entrance  to  Harbor. 

1879-86.  FlADs  made  for  batteries  at  Pdicaa      80,  51;  81,  52;  89,  50;  88,  46;  84,  52;  88,  46; 

Epit,  QdTeitQD  Isld.,  and  BoUvar  Ft.    79,  31;      80, 46. 


^  9,  FGU.    Emplacement  for  Two  10-lnch  Guns,  Battery 

No.  1. 

1897.  fioo^  aUotted.  Work  begtm  on  1 
"'P^^wDatdeiigned  for  ali-«ioand  fire  and  1  for 
i^^o^  fin,  and  lite  raised  to  a  level  of  9r  above 
^lU ooDcnte  work  in  progress.  Sjonunary  of 
»«rk  with  lt«nixed  cost.   97,788. 

1^8.  $17,500  allotled.  Concreto  work  and 
■rajwork  completed.  To  protect  the  parapet 
nm  wiTe  action  daring  stormB,  sheet  piling, 
J^«t«l  on  the  ootslde  by  riprap,  placed.  Onn 
«ffl  artagi  mounted  in  s.  emidacement;  another 
J^on  hMMj;  srtUement;  carriage  fai  i.  emplaoe- 
°«twiUdnp.  Bummary  of  work  with  itomlMd 
**•  88,785. 


1899.  AIl-€tfoand  Are  carriage  received,  mounted 
with  gon,  and  tested;  new  drain  system  completed; 
waterproofing  completed.  Itemized  cost  of  em- 
plaoement.  99,  051.  82,500  allotted  for  ooncreto 
splinter-proof  power  honae;  work  begun  and  ooop 
plated.    99,953. 

1900.  Electric  plant  installed,  and  the  com- 
pleted battery  turned  over  to  the  Artillery.  Total 
ooet,  8117,500.  Power  hoon  completed;  coftj^ 
82,500.    00,968. 
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Part  10,  FGU. 


Mortar  Battery  No.  1. 


1897.  1117,700  allotted.  Work  began  under 
oontxBct;  ibmUjiiUng  revet,  oonqpleted;  site  of 
battery  raised;  mortar  platforms  completed  and 
made  ready  for  Ironwork.  Sommary  of  work. 
•7,740. 

1898.  Concreta  work  and  nnd  fUl  completed; 
$1,600  allotted.  Oarriagea  numnted  and  battery, 
except  tafrtaUllng  elaotilo  piant^  oonvlated.   98i 


1899.  New  drainage  83rstem  completed;  c«li 
riages  relevaled,  and  all  work,  except  installin 
dectric  iflant,  completed.  Itemised  cost  of  wor) 
99,9S3. 

1990.  Electric  plant  installed;  oompletad  bai 
tery  tiansterad  to  tbe  ArtOiaiy.   00.  WO. 


Part  11,  FGU.    Two  4.7-liieli  R.  F.  Emplaeements. 


1898.   135,000  allotted.    Work  begmi  ICay  2S  , 
1806.   Sbeet  piling  driven  aroimd  sate  mder  oon> 
;  2,000  c  y.  sand  and  725  t.  riprap  jdaced; 
inprogreas.    98*768. 
1899.   115^000   allotted.    Emplacements   com* 


pleted  and  gone  moonted.   Itemised  cost  of  worl 
99^061,005. 

1900.   Completed  emplacements  transfecrad  t 
tlieArtIlkryOct.25, 1809.    00,966,070. 


Part  12,  FGU.    Two  lO-lneh   Gun  Emplacements,  Batter] 

No.  2. 

1898.   $100,000    allotted.    Work    begun.    064     pleted;  cairiageB  mocmted;  gmia  not  on   hand 


piles  driven  for  foimdatton;  grillage  of  old  RR. 
rails  running  in  both  direotians  and  embedded  in 
tiie  concrete,  and  5,310  c.  y.  concrete  placed.  98, 
768. 

tl0,000  allotted.   Concrete  work  ooooh 


Description  of  waterproofing  and  ventilating  sya 
terns.    Itemised  cost  of  work.    99b  960, 969. 

1900.    Ouns  and  carriages  received  and  moontec 
and  battery  completed.   00b  966,072. 


Part  13,  FGU.    Two  8-lneh  Gnn  Emplacements. 


1898.  8100,000  allotted.    RR.  track  built  to 
connect  site  of  battery  with  Oulf  A  Interstate  Ry 
776  piles  driven  for  foundation;  grillage  of  2  layers 
of  old  RR.  Iron  placed.   4,278  c.  y.  concrete  placed. 
Platforms  ready  for  base  rings.    98, 760. 

1899.  810,000  allotted   and  81,000  transferred 
fcom   104nch   amplacements;  canlage   and   gon 


mounting    in  progress.    Summary  and  ftamized 
cost  of  work.    99,960,907. 

1900.  Mounting  of  guns  and  carriages  com- 
pleted;  waterproofing  completed,  and  tha  com* 
pleted  battery  transferred  to  the  Artillery  Oct.  2S, 
1800.    00,966,97L 


Part  14,  FGU.    Two  Emplacements  for  15-pounder  R.  F. 

Guns,  Battery  No.  1. 


1899.  880,000  allotted  lor  guns  on  pfOar  mounts; 
work  begun,  trestle  buHt,  and  pipe  laid  for  filling 
the  site  for  battery.  U.  S.  dr.  boat  altered.  Item- 
ised cost  of  work.    99,  955,  067. 

1900.  $3,000    transferred   from   other    works. 


Site  filled  In,  concrete  work  oomidoted.  741  c.  y. 
placed;  660  o  y.  riprap  placed,  and  battery  com- 
pleted ready  for  guns.  Itemised  cost  of  work 
00,959,960. 


'>v  Vol.  II.  pp.  vi-171171 
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I-OBTIFICATIONS. 


1987 


Part  15,  FGU.    Two  Emplacements  for  15-pounder  K«  F. 

Guns,  Battery  No.  2. 


1899.  SI5^  allotted.  Work  begtm  January  9, 
in»litiiHi  pfles  drtron,  and  a  grtUage  of  old  RR. 
no  laid;  eoocrate  work  nearly  oompletad,  iboat 
piliDir  r«T«t  coinpletad,  amplacamant  ready  for 
uxmnoit  Bnnunary  and  Itamtmrt  cost  of  work. 


1900.  11,500  tnoifarrad  to  oth«r  works.  Bat- 
tery, except  blast  sorlMes  and  part  of  riprap  pro- 
tection, completed.  Sand  fib  completed;  8,4SS 
c.  y.  placed.    No  guns  reoehred.   00b  MO,  973. 

1901.  Hmloane  damages  rsvat,  washing  pro- 
tsotiooaway.   Noworkdooa.   01,817. 


hit  tt,  FGU.    Three  Emplacements  for  IS-ponnder  R.  F. 

Guns. 


1899.  OO^iDotted.  Work  begmi  January  96; 
la  shaft  pilfag  drhran,  foondatioo  piles  drirsD, 
fdkgaolQld  BR.  Iran  placed,  and  gvi  platforms 
aide  raady  for  earriages.  Sommary  of  work. 
99|996,9GB. 

190a  $^B0  transfvred  to  ottier  worka.   Goo- 


erete  work  oompleited,  1,109  o.  y.  plaead;  sand  pn>- 
teetloa  completed,  4/100  a  y.  placed.  Battery 
oompletad  and  tamed  oyer  to  the  Artmery  March  SL 
No  gone  or  oarrlagas  reoetred.  Itemised  oost  of 
work.    00, 961, 971. 


Pirt  17,  FGU. 


Mortar  Battery  No.  t. 


1899.  HSjOOO  aUottod.  Work  began  Sept  17,  990  t.  r^ffap  proteotlan  fdaced;  8  mortars  and  ear- 
UN;  tumdatfan  piles  drtven,  timber  jgriDaes  laid,  rlsgas  rsoetved.  Itemised  list  of  expend.  00,  968, 
mento  woik  naaily  oompletod;  damp  ooorae  at  972. 

^  MMt  elB?atlan  under  aD  magaftnes  and  an  1901.    Honloane  Sept.  8,  1900,  washed  down 

■pbilt  oomaa  over  aD  roob  oNnplBtod.    Sam-  aD  ssod  and  soft  proteettoa;  mortars  sod  oairlagBs 


DaraDdttamisBdoostofwaric.    90,967,909. 


burled  in  sssd.   01«  847.    (See  Work  qf  reoonstr., 


1980.  Sod  im  oompletBd;  flO,M6  a.  y.  pbmd;     1901.) 


Part  18,  FGU.    Emfrfaeements  for  Two  6-faicli  Gnns. 


18001  KyOOO  sDottod.    Work 
t  J.  and  ffiltag  ptooed  on  site;  send 


126/)00     to  prevent  catting  of  Chan,  through  the  site  during 
bollt     hightUe.    00,966,971. 


Part  U,  FGU. 

1802.  Work  of  rebuilding 
tndE  ooBBiMed;  Tsrious  m 
built  BdiqwlTBd.   03,788. 


SItel. 


machinery  and  eait  xi^ 


Part  M,  FGU.    Site.  1— Reconstruction  of  Battery  for  Two 
lO-lnch  Guns  on  Disappearing  Carriages. 

1202.  1175,000  aUotted.    Wort:  a  breaking  up 
oUbittej  under  way.    08.7621 
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Part  21,  FGU.    Site  1— Reconstruetlon  of  Battery  for  IS-Ineh 

Mortars. 

1902.   1290,000  allotted.    RemoTil  of  carriages 
and  mortals  trom  old  battery  oommeDoed.    09»  7A 


Part  22,  FGU.    Site  1— Sepalr  of  Battery  for  Two  4.7-lnch 

R.  ¥.  Guncu 

190S.  100,000  allotted.  DrMog  of  pflae,  plao- 
tag  of  tfoat,  fcwnrtatioo  fw  piiVMiMBt  ooiBplBied^ 
(Hi»7BL 


Part  2S,  FGU.    Site  1— Bepal|r  of  Battery  for  Two  8-lneh  B.  F« 

Guncu 


190S.  06,000  aOottod.     Oaoflrata  fDiiiidattai 
plMed«iiiiidlMttBC7;dthrtaforpOM.   09^19^ 


Part  24,  FGU.    Site  2— Repair  of  Battery  for  Two  le-lnch 

Guns  on  Disappearing  Carriages. 


1809.  18^000  allotted.    Sheet  pfling  drlvai; 
gwatlngmMlBrbrttBry;i|pKapiUUagdQp>.   01*7Hb 


Part  2S,  FGU.    Site  »— Repair  of  Battery  for  Eight  12-lneli 

Mortars. 

1803.  flBO,000  aUotted.  FMrndatton  pflae  lor 
waOs  drtven;  new  a.  and  w.  wtag  waOs  oonatr^ 
otMTvatian  ftathn  OQlistr.   08»786b 


Part  26,  FGU.    Site  2— Repair  of  Battery  for  Two  8-lneh  R.  F. 

Guns. 

1908.    180,000   allottBd.    Sheet   pOing   driven; 
paToment  In  rear  oi  battery  completBd.    08»  766. 


f 


8«e7oLIl.pp.  TI-1797"! 
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FOBTIFrcATIONS. 


1989 


IM  37,  FGU.    Site  3— Repairs  of  Battery  for  Two  8-lncli 

Guns  on  Disappearing  Carriages* 


1902.  Sffi^OOO  aDottad.    Sand  pteoed  tp  pratoot 
pla&  03,757. 


Part  28,  FGU. 


1902.   |3S,000  aUotted 
pikg  bom  acCnii  ol 


Site  S— Repair  of  Battery  for  S-lneh  B.  F. 

Guns. 


Sand  placed  to  proteot 
08, 767. 


Put  29,  FGU. 


Bflseellaneous. 


£]KtriMlght  plant.  1890.  tlOiOOO  allotted  to 
»4Dch  battery  No.  1  and  U^neh  mortar  Uttecy 
Xo.  L  Wok  dooe  under  contract;  wirlnff  oom- 
plitod:  dyoaiDfle  and  anclne  tostaUed;  work  in 
ingnu   M^0S7. 

1000.  Tiwfalhtlnp     oomplBtBd     and 
iBBitefBdlottBArtBkKy.    OO^SUiOTL 


Boitortnc  rafliny  approaelieB  and  taioa  araond 
1002.  Bite 2-^,000  aUottad  dnlng 
V806  L  1  rartofod,  fifiO  L  t  track  npalvid, 
ndfl02Lf.raflwaj  trartia  boflt.  ^3.756.  $0,000 
aUotted.  Noworkdona.  <KI,75&  BtomoCBapt 
1^1900.    uaaafiaavtiliaiidflmbHikiMBtk) 


Put  3D,  FGU.        Preserfatlon  and  Bepair. 


1800.  9A0O  aflotted.  DnlmcB  Bystam  and 
vBtepnofia^  completed  at  ICMnoh  battery  No.  1 
n)  dopei  npaired  at  mortar  battery  No.  L    09^ 

1900.  13^  aOotted.  BepAirin«  anummitian 
^'^  alopee;  planting  Bermnda  gnm  ned  on 
dopes;  planting  tnee;  releveUng  gnn  ptaUbrmi; 
leptirlDg  itingMfne  doors;  mtnor  work.    00^  964. 

190L  18,500  aOotted  lor  pa— wing  and  carteg 


for  engineer  piupei^  diwajBd  by 
ctoaned.  tSkd,  nlnlad.  ate.  01,  818.  ISuOOO 
aOotlad  for  iiieeenliit  batteries  oo  pfling  Irom 
action  of  teredo.  01«8tt.  818»000  aUotted.  Frep- 
aratioo  of  plana;  oooftr.  field  office  and  qnartaei^ 
etc;  erection  of  plant.  01«  818.  18,000  allotted. 
Foundation  work;  reoonstr.  mintn*  eaaamate  fta 
tnvma  o(  Uaik  battairy;  drt?lnf  o(  pflfi.  01, 
761 


Ptrt  31,  FGU.      Bange  and  Position  Flndenu 


IML  82^)00     aUotted. 
<^»a|Bistitions;  noworkdona.    01,817. 


Part  32,  FGU.    Sea  Walls  and  Embankments. 


190L  Report  by  BB.,  Nov.  23  1900,  upon 
*vk  oueaaary  for  lepalrtDg  damagwi  to  fortttoa' 
t^byitemo(£«pt8^l90a    Bat  o(  8SfiVW>  k 


submittad,  with  addition  of  8238000  If 
dalajod.    ui,«60,eto. 


work  % 


1990      INDEX  TO  BEPOETS,  CHIEF  OP  ENGINEERS,  U.  S.  ABMY,  1966-1912. 


Part  33,  FGU. 


Sites. 


tn.OOOallottBd  fori  Bite.    97»74L    I47S  aUotM 
faraaeooDdsito.    98»7B7. 


Part  34,  F6U. 


Snbmartaie  Mines. 


1896.  $10,000  tUottBd.  Work  begun  on  a 
minfaig  caaematd;  111  c.  j,  ooncreto  placed.  In- 
gredients of  cancretB.    Testtn?  cement.    96^  % 

1897.  mjSSLMi  allotted.  Work  completed;  a 
total  of  1,086  c.  J.  oonorete  and  10,7B5  c.  j.  of  earth 
placed.  Tota'  ooet  115.000.27.  Itemtod  cost  of 
work.    97*  737. 

1898.  9l2,000aUotted.  SnpplieBparchasedand 
a  temporary  line  o*  torpedo  defanae  begmi,  but  dia- 
oantinaed  after  reception  of  otber  material;  mines 
planted  and  teats  made.    98*  700. 

1899.  1750  Uotted.  Seazxshlight  installed  on 
;  railwaj  flat  cars,  on  the  U.  8.  jettj  track.  99, 
oes.  $3,000  allotted  iar  cable  tnk;  work  began 
and   nearly    completed  cable   stored.   99^    BOl 


2,000  aUjttod  lor  a  wooden  tofpedo  stanboQaa. 
Work  begun  and  completed  except  minor  work; 
torpedoes  anchora.  and  otber  snbmarine  mining 
material  stored.  99^063.  Beport  oo  planting  and 
removing  mines.    99. 064. 

1900.  Cable  tank  completed  and  cabls  stored. 
00^  087.  Torpedo  atorebouaa  completed  and  all 
torpedo  material  stored.  00»  SOa.  $5,000  allotted 
for  aystem  of  tracks  or  submarine^unlng  service; 
work  completed.    Itemiaed  cost    00^  968, 971. 

1909.  Site  l-$2,000  allotted  for  reoonatr.  of 
aubmarine^nlne  warabouae;  work  completed; 
material  atored.  '%  754.  $2,200  aOotted.  Re- 
pair of  cable  tank;  buHdlng  erected  orer  tank. 
09,  784.  $5,800  aOotted  fat  reoonatr.  tneks  and 
wbarl!  work  completed.    OS^  78& 
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fUa.'   NOE' 


i  I  :h  ' 


IN  AND  NOETHWESTEBN  LAKES  FOETI- 
HCATIONS. 


(NoR.-Bi|wrt8  en  these  warks  tram  1908  to  1912  an  «f  a  genanl 
psiNof  ttehnmoBl  nport  from  1908  to  1912.) 


ebaiaotar  only.   Sao  tiw  lint  U 


Fartl^FLG. 


Engineers. 


ChMofEnslnMfa.  B^  66,  9>  67,  8;  68,  6; 
tt.  7. 79. 11;  71«  3;  72,  3;  73.  4;  74,  6;  7fi,  fi; 
76,6.  77, 4;  78,  6;  70,  8;  80.  18;  81,  14;  82,  9; 
83,5:34.10;  85,5;  86,6:  99,39,974:  00^30,973; 
01^8;  OX, 7,  S3;  08, 3. 9;  04,  5;  08,6. 

B1^1»S.  B^86,509. 

tBdiaife; 

Col.  T.  J.  Cnm,  1866-70. 
M^.  W.  McFailaod.  1370-n. 
Ib4>  0.  L.  OOlMpie,  1871-73. 
Ma|.  F.  Httwood,  1873-74. 
Lt.  CoL  C.  E.  Blunt,  1375-78. 
Ml}  W.  MeTariand,  1378-83. 


Lt  Ool.  H.  M.  Robert,  1888. 
Lt.  Col.  O.  M.  Poe,  1884-86. 
Lt.  Gdl.  Q.  J.  Lydecker,  1899-1901. 
Mi^.  W.  L.  FJsk,  1901-02 
Cot.  John  W.  Barlow,  190L 
Col.  8.  M.  Mansfield,  1901. 
Col.  John  W.  Barlow,  1901. 
Capt.  Harry  Taylor,  1901-031 
Oapt.  Q.  D.  Fitch.  1901. 
ICaJ.  T.  W.  Symons,  1901-01 
Capt.  L.  H.  Beach,  1902. 

Aaslatant.    Lt.  R.  R.  Raymond,  1901-02. 


iFtnalQ-QaneraL 
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FLPP.         DETEOIT,  MICH.,  FOETDICATIONS. 

(Non.— Reports  on  these  works  from  1909  to  1012  ar<>  of  a  geAeral  chmncter  onlj.   See  the  fint  IS 
pftges  of  eAch  aoniial  report  from  1903  to  1912.) 


TItla. 


Period. 


1 
2 
Z 
4 

6 


ContnctB 

EngiiiMrs  (aee  FLG  above,  and  Fart  6  below). 
Forte.  etMaUotments,  operations,  ete.) 

Fort  Wayne,  Mich 

Fort  Gratiot  Military  Reeerration 


1841-1901 
1841-1901 
1871-U73 


Part  1,  FLPP. 


Contracts. 


1882.   Pointing  the  nw.  Ilrant,  and  1  ihee  of 
then. bastion, 91,940.    82,9. 
1888.   Qearing  and  p(dntlng  scarp  walls,  11.16 


per  sq.  y.;  oiearlns  and  pointing 
91.50  per  sq.  y.;  oattlng  out  and 
brick,  940  per  M.    88,6. 


«aDs« 


Part  2,  FLPP.    (See  F66  above,  and  Part  6  below). 


Part  3,  FLPP. 


FOETS  AND  BATFEEIESe 


Pwt4,FLPP. 


¥wt  Wayne,  Mich.« 


1841.    Work  began.    80,18. 
1882.   New  work  begnn.    88,5. 
1868.   Work  continued  on  scarp  wall,  flanking 
casemates,  breast-height  wall,  and  parapet.   66»2. 

1867.  Work  on  breast-height  wall;  doors  of 
casemates  and  magadnes  hung:  road  from  dock 
to  the  ooontry  road  finished;  drainage  began;  gon 
platforms  completed  and  sodding  and  embanking 
olparapet  nearly  completed.   67»  3. 

1868.  Widening  ot  ditch  to  VT;  glaois  graded* 
lateral  batteries  laid  out;  magashtes  of  w.  battery 
completed:  doors  of  w.  and  e.  battery  made;  ramp 
leading  iirom  roadway  np  the  glaois  to  the  dlteh 
opposite  the  sally  port  finished;  new  main  roadway 
graded  and  drains  reboilt.   68, 0. 

1868.  Widening  oU  ditoh  completed;  glacis 
completed  on  nw.  front  and  e:  Ikoe  of  the  n.  baa- 
tion:  open  ditoh  for  drainage  oonstr.  and  sodded 
at  foot  of  the  glacis;  parade  groand  leveled  and  i 
moe  to  indose  the  glacis  began.    6^  7. 


1870.  Olaek  on  the  nw.,  se.,  and  water  traats 
completed  and  seeded;  drain  and  fence  elong  it* 
fBOt  ballt;  ironwork  painted  and  slopes  moved. 
Batteries  not  yet  completed.    70, 11 

1871.  Plans  for  modifying  work  prepared;  osr* 
and  preservation.    71,6. 

1872.  Oare  and  preservation.    72,  X 

1873.  Paving  and  sewering  done  in  rvar  of  ^ 

racks.    73, 4. 
1874L   Perishable  equipment  and  materisl  soU 

at  auction.    74  6. 

1878.  Fenoes  partly  rebuilt  and  boimdary 
lines  regraded.    78, 5. 

1870.  Rebuilding  of  ieaosB  and  rcgiading 
grounds  completed.    76, 0. 

1880.   Magasine  floor  rebuUt.    80,18. 

1882.  Repairing  begun;  br.  oopftog  at  tli« 
salient  and  shoulder  an^es  replaced  with  mt  sts.: 
sally  port  repaired;  masonry  of  cesspools  relaid;  i 
casemate  penthouses  rebuUt;  new  roof  built  or* 


9876.26  spent,  1803  to  1906,  for  repafas,  eto.— DETROIT  OFFICB. 


[See  VoLII.pplTI-I  7971 
I  tor  expUnaUoDs,  etc  J 


FOBTIFICATIONS. 


1993 


naitutae,  nd  sovp  wall  repaired  and  pointed. 

1883.  tl(M»0  aOotted  flbr  completion  ol  work. 
aeupwillnpaind.   83,5. 

1884.  B«air work comploied in  1881.    84»iO. 

1885.  Boewil  of  the  damllnne  ma8a«fa«  nMrf 
■doftlMpiadonyetoDtlMav.  front.   8ff»ft. 


1880.    Oun  platfomu  and  demilune  magaihue 
repaired.    80,  6.    Table  showing  proposed 
ment,1886.    88,509. 

1899-00.   1150  allotted  for  preaervatlon. 
974;  00, 973. 

190O4I1.  SUO  withdAwn.    Bemoral  of  rewt 
01,8B& 


Pirt  8,  FLPP.    I^rt  Gratiot  mutary  KeserYfttloii,  Bflch. 


ChkCoClnstneefs.  B.,  71*  104;  79,  lOS;  78. 


1871.  By  Mti  of  Jidy  SD,  1806,  and  Mar.  18, 
mo,  ttls  NMrntlDn  was  dlTtded  into  b»tB  of  OQO- 
vaiimt  flhe  tod  M3  were  sold.  88/X»  app.  for 
(Mniylng  flqMosM.  Amomit  rsoetved  from  sale 
(d  lBlB»  tUfSM.  AnoUHr  sde  oontemplated.  71, 
IOC 


1879.  Anoth«>silebe8anAt]K.8,1873pandoon- 
tittiied  till  all  lots  offered  were  sold.  Amoont  ro- 
oahred  was  858,488.91;  a  snudl  part  unadld.  83/X» 
app.  lor  pfoperly  laylBC  oat  the  itreels  and  lots, 
79,102. 

1878.  AotofMar.  S,  187S,ao..the8eo.  ofWtf 
to  fmrey,  plat,  and  sdl  the  cemetery  Kratmda. 
sabjeot  to  oortain  rsstrietioos.  No  pre.  action 
proTlded  by  the  statute  had  been  taken  by  the 
flilgr  of  Fort  Honn.   73.uab 
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fXJKKr* 


NIAGAllA  UrVEB,  FOBTIFICATIONS.' 


(NoTB.— Reports  on  these  works  from  1003  to  1012  are  of  a  general  character  only.    See  the  first  15 
pages  of  each  annual  report  from  1903  to  1012.) 


1 
2 
8 
4 

6 

6 

7 

8 

9 

10 

11 

12 


Engineers-^Thief  of  Engineers— Buffalo. 
Niagara  R.— Fort  Porter. 


Fort  Niagara, 
llaio... 


In  charge — Bulls 

NIfliara  R.— Fort  Porter 

Fort  Niagara..^ 

Forts,  etc.  (operations,  allotments,  etc.). 

Buffalo,  N.Y...... 

Fort  Porter,N.  Y 

Fort  Niagara,  N.  Y 1. 

Preservation  and  repair 

Sea  walls  and  embankments 


1886-18G8 
1866-1886 
ia(}6-19Q2 
1866-1868 
1886-1886 
1866-1902 
183»-lg(» 
I866>1867 
1843-1885 
ISSO-UKB 
1890-1900 
1891K-1901 


Part  1,  FLRR.       Engineers  (Buffalo,  N.  T0< 

Chkf  of  BngliiMn*  Rn  66»  S;  67, 8;  68»  8. 


Part  2»  FLBR.    Engineers  (Fort  Porter,  N.  T.)* 

Clilet  of  Bnglneen.    B^  66,  3;  67,  3;  88,  6;      77,  4;  78,  6;  79,  8;  80, 18;  81,  15;  82. 10;  88, 6, 
-70,  11;  71,  6;  73,  3;  78,  4;  74,  6;  7ff»  6;  76,  6;      84k,  11;  88, 6;  86, 0. 


Part  3,  FLBR.    Engineers  (Fort  Niagara,  N.  ¥•)• 


Chief  of  Bnglnecn.  VL9  66,  3;  67,  3;  68,  6; 
68,  7;  70,  11;  71,  6;  72,  4;  73,  5;  74,  6;  78,  6; 
76, 7;  77,  4;  78,  6;  70,  8;  80, 18;  81,  16;  82, 10; 


83,  6;  84,  11;  88,  6;  86,  6;  87,  4;  90,  5;  91,  8, 
92,  12;  93,  11;  96,  527;  97,  20,  743;  98,  29,  773; 
99. 33,  974;  00, 30,  973;  01,  32,  265;  02,  33,  759. 


Part  4,  FLKR.     Engineers  In  Chaise  (Buffalo,  N.  T.)< 


KaJ.  J.  A.  Tardy,  1886-67. 
Col.  T.  J.  Cram,  1868. 


Oapt.  F.  Harwood,  1868. 


1  See  p.  U91. 
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Part  5,  FLRB.    Engineers  in  Chaise  (Fort  Porter,  N.  T.)« 


Cq$t  and  M^.  J.  A.  Tudy,  1866-ei. 
CoL  T.J.  Own,  1868. 
]N.F.mnr<»d,U6»-74. 
U0gLaS.Bl]mt,]876-7& 


M*].  W.  McIMAnd,  U78-83. 
Lt  OoL  H.  M.  Robert,  1883-M. 
Oip4.  X.  M^piks,  UM-fll 


Pirt  i,  FLBB.    En|[^neers  in  Cb«r|[;e  (Fort  NliHf^ra,  N.  T.)< 


0^»t.J.A.Ttnl7,180(HS7. 
CoLT.J.Cttm,ia67-4». 
U0QLC.£.Blimt,186fr-6BL 
Mti.lC.D.lleAl«Bter,m9L 
Xaj.N.  Bourn,  U8»-71. 
LLB.D.0n8ke,!871. 
Mti.J.lC.W0soa,18n-7«. 
Mil.W.]ifiFBrtaad,187fr-8S. 
Lt  CoL  H.  M.  Robert,  U8V84. 
CKptE-Magdre,  1884-86. 
Maj.l[.B.  Adams,  1890-91. 
Cipt  D.C.  Kiognum,  1800-05. 


Rn  9U  S17;  «!• 


MaJ.  W.  B.  Staotoo,  1806-06.    B^Oe,627. 

Lt.  Col.  A.  M.  Mfller,  1696. 

MAj.  T.  W.  Bymoiu,  190»-1900. 

Oapt.  O.  D.  Fitch,  i90»-1901. 

MaJ.  T.  W.  BTHioni,  1901-1003. 

M^.  T.  A.  Bingham,  1004. 

Lt.  P.  8.  Bond,  1904. 

Lt.  CoL  H.  M.  Adami,  1006-1007. 

Lt.  CoL  W.  L.  Fisk,  100& 

Oapt.  W.  L.  Qothrie,  1000-10. 

Col.  O.  T.  Wamn,  lOU^ia. 


Pirt7,FIiRBr- 


FOETS  AND  BATTEBIESo 


hrt8,FLBB« 


Buffalo,  N.  T. 


1868.  Addl.  workB  for  deCanaa  to  be  considered     manta  and  the  daUbeimtloaa  of  the  BB.  upon  tfia 
bftMirdofoiBoan.  06, 3.  appUeatkn  of  naw  material  to  pmpoaaa  of  dataiaa. 

1887.  Openttoos  awaittns  nmit  o'  a^ari-    67.S. 


f^  »>  FLRB,      Fort  Porter,  Buffalo,  N.  T. 


!??•  ^'^^'^Vm.   80. IS. 

i867i«8.  Two  tmipotary  boildfaiga  (ptora- 
"«B)npelraL  07,8;  ea,  6. 

JJIJ"  ^Kfcrwpairpceparad.    71,6. 

W8-77.  A«t  of  July  11,  187C,  an.  tha  Bofido 
Jjncominlrtonaj  to  beaatJty  tha  Rroonda;  work 

^1*  S«9  oMrtj  deatroyad  1^  Ura  many 


years  previoas,  and  tha  eotira  work  In  Ita  azisttaig 
condition  uselees  for  oflanse  or  dafonse.    81, 16. 

1885.  Park  commfasatonera  built  a  roadway, 
by  permission  of  Sec.  of  War,  Apr.  10, 1884,  tfaroogfa 
the  reservation,  cntting  the  rampart  of  the  iort, 
neoessitBting  the  tearing  down  of  the  w.  angle, 
faiclnding  the  hot-shot  ftimaoe  and  the  R.  SAoe.  A 
wooden  fence  was  built  along  this  fMO.    85»  6. 
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Part  10,  FLBE. 


Fort  Niagara,  N.  T. 


1839.  Work  bogon.  Tbs  work  ooataint  2 
mamnry  bkwkhonim,  ballt  bj  tbe  Fnnoh  tboat 
1757,  and  other  boildiiigi  bdgaa.  by  tlis  French  and 
flniihed  by  the  English  aftw  its  capture  by  them 
daring  the  French  and  Indian  War.  8(K  19; 
81, 1&. 

1888.  RepiMfng  the  old  wttodan  scarp  of  land 
fronti  with  masonry.    88*  3. 

1887.  Coostr.  rasBmatne  and  aome  mfaior 
work.    87, 8. 

1888.  Sally-port  aroh  and  tand-fnmt  arch  com- 
pleted and  the  dry-st.  wall  partly  finished.    88t  7. 

1889.  Casemate  arches  finished;  entrance  to 
flank  casemate  completed-  rampart  and  pars|wt 
extended  to  scarp  wall:  all  dry-st.  filling  behind 
walla  finished.    89,7. 

1870.  Arched  passage  to  the  flank  gallery 
backed  with  oopcwte,  covered  with  raastio,  and 
parapet  formed  over  it;  paved  drains  behind  open 
■carp  wall  of  the  entire  land  front  completed,  and 
minor  work.    70b  11- 


1871.  Terrepletn  and  parapet  of  the  n.  and  s. 
bastions  raised,  graded,  and  sodded;  biilldJng 
wooden  plattorm  for  4^inch  rifled  gun  and  minor 
work.    71,6. 

1872..  Repairing  end  pointing  scarp  wall: 
constr.  sewer  and  drains  in  main  ditch  and  gradJnc 
and  seeding  same;  paving  postern  road  and  caae- 
mater,  repairing  sea  wall  and  minor  work.    72, 4. 

1878.   Cribwork  protection  at  w.  angle  of' fort; 
Jetties  on  lake  front  oonstr.;  postern  gates 
and  hung  and  minor  work.    73, 5. 

1874-76.   Care  and  preservatioa. 

1878.   ICaln   approach     dama^ 
being  repaired.    78, 7. 

1877.  New  road  bnflt  to  the  fort 

1878.  Damaged  masoniy  of  the 
bastion  rebuilt.    78,6. 

18S^    Jetties  repairsd.    88,101 


4,6;  7A,5. 
by    water 

77,4. 

asUant  of  & 


^art  11,  FLER.  Presenratlon  and  Repair  (Fort  Niagara,  X«  T«)< 


1890-eL.  UOOOO  allotted.  Bepaiis  to 
(rant  revet;  crfbwork  base  for  nw.  angle  of  the 
breaks  completBd;  ooflerdam  boflt  and  nw.  angle 
ofiortwanrelnflt    91, 619. 

1898.   M»  of  NiacKa  B.  hank  sseded.   98> 
774. 


1899.  Bank  repaired  and  seeded.    90^074. 

1900.  Ccncrete    breaks   repaired  and 
repaired,  sodded,  and  ssadad.   OO^STi- 


FliBB.     Sea  Walls  and  En 

N.  Y.). 


1890.  lao/no  aUotted.  188S,  for 
Work  delayed  until  Aug.  10,  1889,  by  stage  of 
water  in  the  lake;  1.811  l.  f  shore  revet  built; 
breach  in  work  being  dosed.    90^  5. 

1891.  $10,000  allotted.  Pro),  for  protection  of 
site  of  Fort  Niagara.  Wall  at  nw.  angle  rqnlred 
and  some  dike  built    91, 518. 

1892.  Sea  wall  completed  and  941  L  t  of  bank 
graded.    98,454. 

1893.  Betainhig  waU  repaired  and  tfle  laid  fer 
draining  dope.    98,  (08^ 


1898.  Est  cost  of  proteetfaig  650'  of  bank  in 
front  of  the  ofllcen'  qnarten  f7,000.    98, 537. 

1897.  Lake  waU  repofaited,  sts.  relaid.  and  90^ 
of  its  foundation  protected  with  ripnp.  R.  bank 
surveyed.    97,743. 

1898.  1,850' of  Niagara  R.  bank  sloped,  graded, 
and  protected  with  bruah  flucines  and  st  ballast 
Froj.  of  1888  completed.    98,774. 

1901.    Repairs  made  to  inlured  B.  banir.    01, 


8o 


1908-^918.    No  opsratifloi. 
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FLEB.         OSWEGO,  N.  T.,  FORTIFICATIONS. 

(Nor.— Reports  on  these  works  from  1903  tOvl912  are  o(  a  general  character  only.    Bae  the  first  16 
pi^  of  aach  annual  raport  from  1903  to  1913.) 


Part  13,  FLBR. 


Engineers. 


Cbkf  ot  BngliiMn.   B^  6m  3;  67,  3:  68,  7; 

O,  7;  70,  12;  71,  6;  72,  4;  73,  f;  74,  6;  70,  6; 
7C7;  77, 5;  78,  6;  78.  8;  60b  U;  81.  U;  86.  U; 
03, 6:  84,  is;  86,.    86»7. 


Seep.UOL 


Ptft  14,  FLBR.  Ei^;lneers  In  Charge. 


U  CflL  C.  B.  Bhant,  i8B&-69L 
M«j.lf.D.]feA]egtar.l8aeL 
Maj.N.Bovm  i66»-71. 
LtB.D.  Onena  1871. 
Ma.J.M.W{lsao.  U71-7& 
Maj.  W.  MeParland,  1876-81 
Lt  Go  H.M.  Robert 
Cipt  E.  Macnira,  U85-86. 
Capt  C.  F.  Palfre  J,  1887-«l. 
Ml).  ILB.  Adams,  1880. 


Gapt.  D.  C.  Kingman,  1891-ML 

MaJ.  W.  8.  Stantoo,  1886-M. 

MaJ.  T.  W.  Bymons,  1809, 1901-1901 

Capt.  G.  D.  Fitch,  1899-1900. 

Ma|.  T.  A.  Bingham.  1901. 

Lt.  P.  8.  Bend,  1904. 

Lt.  CoL  fl.  M.  Adams,  1905-1907. 

Lt.  Col.  W.  L.  Fisk,  1906. 

Capt.  W.  L.  Guthrie,  190»-iaL 

CoL  J.  G.  Warren,  1911-U. 


hrtU,FIJUL 


Fort  Ontario,  N.  T. 


1889.  Wcfkbagun.    80^19 

186846.  Bepladng  tlia  timber  leveti.  with 
i&aanry;  Ktrp  wall  raised  Z';  ooostr.  flank  casa> 
Btttes.  66,2. 

1867.  KaislDg  scarp  wali  In  progress;  masooiy 
ti  EitBwsy  postern  arch,  and  casemates  of  left 
bnksompletBd.    67,3. 

1868.  BaisiDg  scarp  wall;  masonry  of  2  goard- 
IwiM  comptotad:  roof  surtkoes  on  front  4  flnlsbad 
■d  eorend  with  mastic,  and  parapet  oi  the  cu^ 
iifamdflsnksembttikad.    68,7. 

I86S.  Work  on  scarp  wall.    68  7. 

1870.  Msaoojy  of  left  flank  oommenoed  and 
ctoipietBd;  mssoory  of  right  flank  n  progress; 
^ia  aid  snd  backed  with  concrete  on  the  ad- 
'^m  tee;  scarp  of  both  aoee  raised  and  minor 
^kdone.   70^  IZ 

1871.  GaUery  in  rc^t  flank  of  bestioa  B 
uailr  completed;  scarp  wall  of  bastion  B  oom- 
p]iM;  baOdinc  dry  waUs  ^n  the  galleriea  and 
oBderttie  beck  of  stairways;  parapets  of  right  and 
i^  iKes  nided;  terTBplein  .radedand 
•Oft  71,7. 

1678.  QsUa.y  ^  rlglit  flmk  ol  bastioo 


comp.eted;  gallery  In  'eft  flank  o  bastion  A 
tinued;  connection  of  gallery  to  propooed  mag» 
sine  and  parapet  on  fronts  6  and  o  fonncd  and 
added.    73  4. 

1878-78.  Care  and  pjesBritttiuii.  73  6;  74, 
6:  76,6   76,7;  77  5;  78,7. 

1879  Minor  repairs.  Est  cost  o  completion, 
8119,97^    76,9. 

1880.  Four  prnithouses  buflt  >  ver  the  entranoei 
to  the  flank  casemates  and  scaip  galleries  o  bastlooa 
J>  and  £  and  entrance  to  unflnfahed  gallery 
p  anked  up.   80, 19L 

1881.  Work  In  an  unfinished  stat .    81,  ](L 

1882.  Work  tuned  oyer  to  the  Engineer 
Department  for  repairs.  No  work  to  be  done  at 
once.    82,  It 

1883.  New  York,  Ontario  A  Western  RR.  an. 
to  lay  3  trado  across  the  reaenratton.    86, 7. 

1884.  Timber  revet,  repaired;  some  mfaior  r^ 
pairs  made.    84,12. 

1886.    Revet,  repaired.    86,6. 
1886.    Revet    and    dratai   dltohea   repaind. 
86,7. 
1002.    Rep6iiatorevelk    0]«865  Oa^TOBL 
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FLE. 


LAKE  CHAMPLAIN  FORTIFICATIONS. 


(Note.— Reports  on  tbese  works  from  1903  to  1912  afe  of  a  general  character  onl j.    See  the  first  IS 
pages  of  each  ammal  report  fk'om  1903  to  1912.) 


1 
2 
8 
4 


Engineering  features 

Engineers-^bief  of  Engineers 

In  charge 

Forts,  etc—Fort  Montgomery 


1807-1898 
1866-1901 
18l»-1900i 
1841-190^ 


Part  1,  FLE. 


Engineering  Features* 


Prevention  of  percolation  of  water  with  patent 
granite  laid  In  hot  mastio.  97,  7M.  NotMtlBfeo- 
tory.   98,744. 


Part  2,  FLE. 


Engineers. 


Cliief  of  Bnsinecrs.  It.,  60,  3;  67,  4;  88,  7; 
89,  7;  70,  12;  71,  7;  78,  4;  73,  5;  74,  6;  78,  6; 
78,  7;  77,  6;  78,  7;  79,  9;  80, 19;  81. 16;  83. 11; 


83,  7;  84,  IS:  88,  7;  88,  7;  97,  20,  743;  98,  29, 
773;  99, 83, 974;  00, 80, 973. 


Part  3,  FLE. 

Gapt.  C.  B.  Reescr,  186(M)7. 
Lt.  Col.  C.  E.  Blunt,  1866-«8. 
Capt.  J.  W.  Barlow,  1888-70. 
Lt.  Col.  J.  Newton,  1870-77. 
Capt.  J.  ICercur,  1877-78. 
Col.  H.  W.  Beoham,  1878-82. 


Engineers  In  Chaise. 


IteJ.  W.  ICcFarland,  1888. 
Lt.  Col.  H.  M.  Robert,  1883-88. 
Uai,  M.  B.  Adams,  1885-86. 
Ub],  W.  S.  Stanton,  1897-96. 
Lt.  Col.  A.  M.  Miller,  1898-99. 
Col.  J.  W.  Barlow,  1899-1900. 


Part  4,  FLE.    Forts  and  Batteries— Operations— Fort  Mont- 
gomery, N.  T. 


1841.    Work  began.    80,19. 

1866.  St.  and  earthen  parapet  and  breast* 
height  wall  of  the  land  Iront  completed;  setting 
paiade>wall  coping  and  taming  floor  arches;  em- 
banking terreplein  and  cover-face;  oonstr.  masonry 
barbette  platforms  (20)  and  excavatin(>  the  moat 
66,3. 

1867.  Seventeen  barbette  gun  platforms  oom- 


pleted;  scarp  wall  of  the  fort  completed  and  minor 
work;  the  fort  Is  ready  for  part  of  Its  armam«at. 
67,4. 

1868.  Flagging  ior  first  and  second  stories  of 
bastions  C  and  D  completed:  raising  s.  end  ol 
parade  wall;  constr.  revet.  waU  &  cover-face  and 
minor  work.    68, 7. 

1869.  Staircase  and  s.  end  of  parade  wili 
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FORTIFICAJIONS. 
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iM;  qmrtma  and  dninage  under  ooastr/,  th« 
St  fuing  of  w.  salient  of  oo ver-ftuse  completed  and 
aiDor  vork.   G9,  <C 

1870.  Completion  of  staircase  bastion  C, 
parade  walls,  aspbaltic  ooverlng,  and  terreplelna 
d  curtains  2  and  3;  taming  4  arches  of  saoond- 
storr  floors  of  curtain  3  and  completing  earthen 
ptfapf  t  of  right  flank  hastkm  B.    70, 12. 

1S71.  Projs.  for  modification  for  modem  gons, 
pnpartd  by  BE.,  apptov.    71, 7. 

187*.  SUght  repairs  made  to  magaitnes,  ra- 
ainloi  waOs;  general  care  of  work.    79, 4.  , 

1873.  Minor  work.    78,5. 

1875.  Bix  shot  and  shell  beds  built  on  parade. 
B3d  repairs  made  to  earthen  parapet,  iootbr.  over 
zai^  and  cavities  in  caoseway  and  revet.    7ff,  6. 

1876.  Parade  graded,  br.  built  in  main  postern, 
cuseway  repaired,  and  parapet  sodding  begun 
76,7. 

1877.  Earthen  parapet  part  resodded,  asphalt 
fOTslDg  npafred,  and  tie  rods  lor  strengthenfaig 
a  iKt  of  bastion  D  placed.    77, 5. 

1878.  Tie  rods  placed  on  curtain  3.    78,7. 

1879.  Oare  and  preservation.    79,0. 

1880.  Br.  and  wharf  roadway  repafaed;  oaaM> 
way  and  parade  raised  and  giaded.   SO^Vk 


1881.  Asphalt  covering  of  curtains  1,  2,  4,  and 
6,  and  of  bastions  B,  C.  D,  and  E  around  the  stair- 
case, and  wooden  stair  roofings,  repaired;  casemate 
dooTB  painted  and  tcrreplein  graded.    81, 17. 

1882.  Repair  of  asphalt  covering  of  curtains 
1,  2,  3,  4,  and  6;  brick  arches  of  embrasures  of 
second  tier,  repaired  and  repointed  and  minor 
repairs  made.    8S,  12. 

1884.  Tie-rods  placed  in  curtains  1,  3,  4,  and  5, 
ior  fastening  the  scarp  wall  to  the  casemates  to 
prevent  leakage  into  magasines.    84, 13. 

1885.  Wooden  shutters  fitted  to  embrasures 
and  loophole  openings,  watw-fkont  sally<i)ort  gate- 
way repaired,  and  interior  gates  placed  at  the 
land-ftont  sally-port  entrance.    86, 7. 

1886.  Five  center  pintle  and  6  iront  pintle  plat- 
forms repaired:  woodwork  of  br.  over  moat  re- 
newed.   86, 7. 

1897.  iW  of  parade  waU  covered  with  patent 
granite  roofing  laid  in  hot  mastic  to  prevent  the 
percolation  of  water.    97, 744. 

1898-00.  Care  and  preservation.  98, 774;  99» 
973;  00,973. 

1901.   |iaiDteo.vork.   01, 8S5;  08, 789. 


f 
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FPSS.    SOUTHERN  CALIFORNIA  FORTIFICATIONS. 

rN'oTi.-1{«|Mrts  on  tlMse  works  from  1008  to  1913  an  of  a  genflral  cbaraotar  only.    8m  fheflfil  15 
pagesof  fliehaoonal report  from  1908  to  1913.) 


I 

3 

i 

i 
6 
7 
S 

9 
10 
11 
13 
U 
14 
IS 
16 
17 
U 


Cootawts 

IqgiiMriDg  teturts 

SooDMn-^^ief  of  EnsliMen 
BE 


lodurge 

AsristantB 

Forts,  ftc  (aUotments,  operatioas,  etc.) 

SaaD%o,Cal 

iWnch  battery 

IS-peojuler  R.  F.  battery 

S^nA  R.  P.  battery 

ISiMander  R.  F.  battery,  east  aide  of  bay, 

IfisoelMiMous  (electrie  plant) 

PrflBarratian  and  repair 

Range  and  position  finders 

Sites , 

Sabmntw  mines • 

SoppUes. , 


180ft.l800 


1873-lOOB 

1882 
187^1003 
1897-1808 
1873-1913 
1873-1874 
1897-1009 
1809-1003 
1000-1001 
1001-1003 

1003 
1806-1003 
1900-1003 
1807-1903 
1807-1900 
1901-1903 


Part  1,  PPSS. 


Contra€ts. 


1S86.  Two  10-inoli  gim  emplaoements  and  a 
sorptdo  casemate,  $109,417.39.    97,748. 

1898.  One  lO-inch  gun  trnplaoment,  W^ 
W.68.  98.778. 


1899.  Imported  Portland  oemeot,  33.88  per 
barrel.  Cm^ed  at.,  91.76  per  o.  y.  Random  ft., 
31.90pert.    99,975,97«. 


hrt2,PPSS. 


Engineering  Features, 


Alripaoa  for  dampproaftng  not  neceasary  in  San 
Diego  dimate.  01,923. 

B>iirins,metlu>donevdlng.   00,977. 

Cwnt,  testing  of.  00,  979;  09,  3471,  3173. 
I^r^uttes,  repairing  with  taiphiir.    01,923. 

^^<"K»t«,  comparison  of.  00,978.  Ingredienta. 
W.  979.  Hixiog  oi.  97,  747;  09,  976;  09,  3170. 
Inprovlssd  plant  far.  03,3470.  Placing  of.  00, 
^  Blasting  tbroogh  cement  galleriea.  03,  2471. 
^^ttb  in;  soiphtir  used  to  fllL  01,  923  (see 
Qvb,  below).  Material  of*  ftaodanls.  09,3471. 
^^^^^^^  preventing  cheeking.  01,  928.  Wet 
uui  dry  spots  in:  material  or  oompoaition  behind. 
01,923.  8andfar,char«rteror.    09,3470. 


Cncks,  in  emplaoeoienti.    A^halt  need  to  fin. 
01,933.   (BeeCoDorote.) 

Dampneaa,  oiroalation  in  San  Diego  climate  to 
be  gnarded  agahiat.   01,  933. 

Floors,  alopea  ravened  by  settlement   01, 923. 

Leaks,    stopping.    01,    922.    Local    treatment 
ntiaftetory.   09, 2472. 

Platforms,  bailt  as  a  monoUth.    99, 776. 

Sand,  bearing  power  of.   97, 746. 

Ventilating,  method  of.    00,978. 

Waterproofing,  method  of.    00^  97&    Not  m 
09,2470. 


I  ^ 


'art8,ppss. 


Engineers, 


&  5?*^  ■nglnem.    R.,  79,  34;  78,  24;  74, 

^^«»a;  76.39;  77,  24;  78,  27;  79,  32;  80,  51; 
*♦  ^  «» 50;  83, 46;  84,  52;  86,  45;  80,  45;  90, 

^^^'-H.  Doc.  740, 63-2— vol  2- 


19,  538;  07,  20,  744;  98, 80, 776;  99,  84, 975;  00, 81, 
974;  Ol,  33:  03,  84;  08,  9;  04,  5;  08,  6;  08,  6; 
07, 5;  08, 9;  09, 10;  10b  12-  11  8;  19,  7. 

—14 
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Part  4,  FPSS. 


Board  of  Engineers. 


Constituted,  18S2,  to  consider  and  report  upon 
the  oonstr.  of  fortiflcations,  and  what  numbor,  If 
any,  oould  be  dispensed  with.   ]Li»83, 427. 


Part  5,  FPSS. 

Col.  C.  8.  Stewart,  l87»-86. 
llaj.  C.  B.  L.  B.  Davis,  1897HW. 
Capt.  J.  J.  ICeyler,  1899-igoa 
Capt.  Jas.  J.  Meyler,  1901-(a 


Engineers  In  Charge. 


Lt.  Col.  C.  £.  L.  B.  Davis,  190L 
Lt.  Col.  T.  H.  Handbury,  IffOL 
Capt.  Edgar  Jadwin,  1902, 


Part  6,  FPSS. 

Lt.  C.  L.  Potter,  1807. 
Lt  H.  Deakyne,  1887-9& 


Assistants. 

Capt.  J.  J.  Meyler,  U86L 


Part  7,  FPSS— 


FORTS  AND  BATTERIES. 


Part  8,  FPSS. 


Fort  at  San  Diego,  CaL 


1872.    Plans  prepared.    7S«  34.  the  embankment;  concrete  drains  built;  ibanda* 

1878.   $50,000   app.    Work   begun;   necessary  Uon  of  1  magaiine  laid  and  its  walls  carried  up  to 

bufldings  erected.    73,24.  the  spring  of  the  main  arch.    74»28. 
1874.   Site  deared;  27,626  c.  y.  earth  placed  in 


Part  9,  FPSS. 


Ten-Inch  Battery. 


1897.  $115,000  allotted.  Work  begun  under 
contract  lor  2  emplacements;  wharf  built.  Con- 
Crete  work  begun;  excavation  work  nearly  com- 
pleted; concrete  work  in  progress.  Methods  of 
work.    97,746. 

1898.  $48,000  allotted  for  a  third  emplacement 
nnder  contract.  All  work  completed;  guns  and 
carriages  mounted;  description  of  work.    98,  776. 

1899.  $60,000  allotted  for  a  fourth  emplacement 
by  hired  labor.  Work  begun.  16,000  c.  y.  exca- 
vated lor  foundations;  concrete  finished,  water- 


proofing completed,  and  emplacement  completed, 
except  some  minor  work.    99, 975. 

1900.  $1,100  allotted;  concrete  work  com- 
pleted: gun  and  carriage  mounted;  waterproofing 
magaxines  fai  progress;  work  nearly  completed. 
00, 074,  977. 

1001.    Plant  removed.    01,856. 

1902.  $1,400  aUotted  for  cuttfaig  gaUeries 
through  traverses  of  battery;  plan  and  est.  sub- 
mitted ior  substitution  of  chain  ammuDiti<m 
hoists  for  platform  type  now  in  use.    03. 760. 
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hrt  1§,  FPSS.    Fifteen-pounder  R,  F,  Battery. 


19».  18W  aUottod.   Work  besim  on  2 
^MBHots.  ExEATition  oomptoud  and  oonerato 
f3rtbei^iiidiiMilyooiiq>lttcd.    09»978b 

llOQ.  Battar7  completed  ozocpt  2  gim  ptaU 
tern  ivaidng  tba  aiTiral  of  the  well  linlngi  for  Um 
pnumts.  00b 975^ 978b 


1901.  Blast  nxrfeoe  oonstr.;  platHmns  pot  in 
plaoe.   01,868. 

1908.  Work  dalajid  pnding  antval  of  wdl 
liningt.   O9,700l 


Pirt  11,  FPSS.        FlTe-lnch  B.  F.  Battery. 


1900.  tU^SOallottid.  Work  begtm  for  2 
^acaoeiti;  oseaTEtkio  and  back  filling  done  by 
«B9Mt  OoDerate  work  completed;  drainage 
sjstoB  coBiptoted.  Battery  completed  exoipt 
pbtfamtv^iiigiiioantB.   00b  978, 978. 


1001.   Oun  catrlagfi  moimted;  battary 
tered Not.  17, 1900.    Ol,880w 


Ptft  12,  FP8S.    Fifteen-pounder  B.  F.  Battery  on  East  Side 

of  Bay. 

1901.  9io/X»  aDotttd.  Work  wfll  begin  altar        1909.   Work    completed    and    tamed   ortf. 
tiiletoliDdliqvnf.  01.887.  O9,780. 


Ptftl3,FP8S. 


mscellaneous. 


1901.  Pint  and  at  snbmitted  for  installing     posed  jdao  for 
dKtiie  Usht  aod  pow«  plant  searobUgbt;  pro>     O9»701. 


gtteral  oonstr.  of  plant  approT. 


hrt  14,  FP8S.       Presenratlon  and  Repair. 


19M.  1730  allotttd  for  care  and  general  repain. 

98»7»8. 

1899.  tl^tUottfld.   Gcnsnlnpalrofbaild- 
^.Inott,  and  grounds,  0tc    90»979. 

1900.  ti,4i)  allotted.   Electrical  instmments 
and  lor  can  of  property.   00,9n. 

1901.  9976  allotted.   Oaie  of  to(p«do  material 
■bAoUnt  prapvty,  npain,  painting;  new  latchat 


wheels  on  eleTator  windlass  10-lnoh  battery;  pre- 
vention o  dampness;  "P.  4e  B."  paint  nsed;  sor- 
▼ey  of  varioos  grounds  made.   01, 858. 

1909.   8299.03  allotted  kv  misc.  repair  work. 
09*782. 


hit  15,  FP8S.    Range  and  Position  Finders. 


IMO.  93^  allotted  for  battery-oommander's 
^^^^^  Werk  bepm;  concrete  work  and  station 
»0|*«edtxe«pt  minor  work.    00,976,980. 

IMl'  Battery-commander's  station  completed 
•■i  toned  owr  Nov.  17,  1900.    8460  allotted  fcr 


constr.  of  3  datum  marks  oompleted  and  ready 
lortranalte.    01,856,867. 

1002.    Adjusted;  table  of  corrections  prepared; 
transferred  to  battery.    09,760. 
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Part  16,  FPSS. 


Sites. 


1887.   92,SQ0  aUottad  for  parcbaM  of  ilto  for  moi^ 
tar  battery;  S2,031.60  paid  for  40.68  acm.    97, 748. 

1901.  tao^    allotted.   PwchaN    of 
01,867. 


1902.   Nagoilattona  completed.    02,760. 


Part  17,  FPSS. 


Submarine  Mines. 


1897.  88,080  allotted;  mining  casemate  being 
baHtimdercQotnot   97,20,747. 

1898.  Oasemate  completed.  98,  776.  81,700 
aDotted  for  a  cable  tank;  work  begmi  In  May  and 
completed  in  Jane.  98,  777.  87,800  allotted  fbr 
mining  defense;  mines  planted  and  ehan.  guarded 
by  8  Napoleon  gnns.    98, 777. 

1899.  82,a0O  allotted  for  additfons  and  cbanges* 
mining  casemate;   work  completed.    99,     977. 


84,840  allotted  for  a  torpedo  ttorehonae.  Woe 
begun  in  August  and  completed  in  April,  and  to 
pedo  materials  stored.  99,078.  All  mines  remove 
from  H.    99, 079. 

1900.  Torpedo  casemate  completed  and  sta 
age  battery  installed.  00,  974.  Wbarf  and  tran 
way  bunt  near  torpedo  storehouse.   00,075  08Ql 


Part  18»  FPSS.    Supplies  for  Seacoast  Defenses. 

1901.   PnnbaMoriappliii.    01,8S7.  1909.   Requialtiooa Alkd.   O9,700l 


>-Vol.  11,  pp.  Tl-17971 
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FPFT'       UPPER  CAUFOBNIA  FORTIFICATIONS. 

[KoTL— Reports  oa  tbtae  works  from  1908  to  1913  are  of  a  goneral  chaiaeter  only.    8m  the  flnt  15 
^-^  of  each  umnal  report  from  1903  to  1912.) 


?ift 


Tltie. 


1  Cwtncts. 


2 ;  EnilDMring  features 

3 1  £nginMn-CluBf  of  Engineors . 
4        BE .;! 


In  charge 

AadBtants 

Ferto,  dc.  (aUotmenU ,  operations  ,etc.) 

Tort  WInfleld  Scott 

lort  Point 

Fort  Mason. 

Battery  at  Point  Jose 

Angdkd 

Aloatraxldd. 

Lime  Point. , 

Point  Loboi 

Booth  side  of  B.—Exnplacements  9,  10,  11,  12,  13,  for  lO-iqph  rifles,  disappearing 
CBniagei 

Hmplaoements  14,  IS,  16, 18,  and  19.  for  12-inoh  rifles  on  barbette  carriages. ... 

lioitar  battery  No.  2 

Pnenmatic  dynamite  gon  battery -. 

Bntplacement  8.  for  12-incb  noDdisappearing  carriages , 

Mortar  battery  No.  2 

Two  emplacements,  6-inobR.  F.  gons,  balanced  pillar  mounts 

Thneemplaoements,8-lnoh  rifles,  disappearing  carriages • 

Smplaceznent  for  8-lnch  gon,  disappearing  carnage 

Bmptoeement  for  12-inch  gun,  nondisappearing  carriage • 

Emplacements,  three  15>poanaer  R.  FTgnns. 

Emplaoement  K>r  5-lnch  B.  F.  gun,  balanced  pillar  mount 

Emplacements,  two  flinch  rans,  disappearing  carriages 

^placements  6  and  7.  for  12-inch  rilies,  disappearing  carriages 

fstplaoementa,  two  ft-mch  R,  F.  wire-wound  gnns 

Emplacements,  two  l&-poander  R.  F.  gons 

Emplacements,  two  12-mch  gone,  disappearing  carriages 

^^niplacements,  sixteen  12-lnch  mortars 

^tfUiside of  B.— Emplacements,  three  12-faich  rifles,  disappearing  carriages 

S*chR.p.gaiM 

Two  empboements,  3-inch  R.  F.  guns 

AffiplacenientB,  two  12-inch  guns,  disappearing  carriages,  and  eight  12-lnch 

niortan 

Two  emplacements,  8-inch  B.  L.  rifles,  nondisappearing  carriages 

emplacements,  two  12-lnch  guns,  disappearing  carriages 

frnplaoements,  two  ft-iaoh  R.  F.  guns,  balanced  pillar  mounts 

J™tfenM,f  oar  8-inch  rifles 

'I'^PUlttD^  

T 1  ^    ^  gnns,  Ordnance  Department  mounts 

"^  in  H.  (San  Francisco)— Emplacement,  one  8-lnch  B.  L.  rifle,  nondlsappear- 

|inplaoanent,  one  Scinch  gun,  disappearing  carriage ^ 

...    ...^"^Placements.  two  5-inch  R.  F.  wire-wound  guns 

"JEr^^*  (Electric  plant;  Firing  of  ordnance;  Engineer  bufldlngs;  Searchlight; 

_~?!*™e:  Projector;  Lockers;  Steam  vessel;  Racks) ' 

™erTBtlonandr«pafr i 

pjfB  and  pogition  finders 

Seawalls......  

fiftft :;:::::::::: :.: : : ::: 


9 

< 
% 

9 

u 
la 
u 

14 

15 
U 

17 
18 
19 

ao 

a 

a 

u 

35 

r 

2» 
30 
21 
32 
S3 
34 
35 
36 
37 

3S 

3» 
40 
41 
42 
43 
44 

45 

46 
47 

48 
49 
SO 
5J 

52  Mina.... 

5(  Surveys  •■ 


Period. 


1901-1902 


1866-1902 
1882-1889 
1866-1902 
1891-1904 
1853-1912 
1853-1880 
1853-1882 

1883 
1866-1880 
1870-1880 
1866-1885 
1866-1883 

1866 

1891-1900 
1803-1900 
1893-1902 
1896-1901 
1807-1809 
1897-1900 
1898-1902 
1899-1900 
1899-1001 
1901-1902 
1901-1002 
189»-1902 
1899-1901 
189&-1900 
1900-1901 
1900-1902 
1900-1902 
1900-1902 
1894-1900 

1903 

1902 

1901-1902 
1898-1900 
1899-1901 
1899-1901 
1897-1898 
1898-1900 
1901 

1898-1900 
189»-1901 
1900-1901 

1899-1902 
1897-1902 
189H-1902 
WW- 1870 
1892-1902 
1S91-1902 
1900-1901 
18(J6-1868 


1  Usually  in  charge  of  Seoond  San  Francisco,  Cal.,  U.  S.  Engineer  Offlce. 


Part  1,  FPTT. 


Contracts. 


820,000;  supple- 


iWt.  CoDStr.  steam 
Dntal««k,Sin.   01,894. 
1902.  E1eetrb4ighting  plants   12,190:   moving 
rixU4Ddi  mortar  carriages  and  bass  rings.  $8,375; 


moTiog  two  12>inoh  gun  carriages  and  base  rlngi, 
82,500.    OS.78L 
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Part  2,  FPTT* 


Engineering  Features. 


A&r  space,  description  ot    09^  982. 

Asphalt,  oompoflitSoii  ot  fM,  684  685;  M,  98% 
00,982,1013. 

Aprans,  Mmcfete;  descr^tioii  of.    96*  684, 68& 

Bdt,  anchor;  setting.    96*  686. 

Concrete,  cost  per  o.  7.  93,  621;  94»  466;  96* 
628,  680;  97,  764;  98,  788,  793;  00,  987,  901  In- 
gndlantBof.  93,  620;  99,  987;  00,  982,  968.  Mix- 
ing. 98, 620;  99,  987;  00, 962;  990. 1009;  09,  M78. 
Flaclng.  00,1008.  Plant  08,afl&  fiettlenMnt 
oL    99,986. 

Cncks  in  retaining  waOs.  99,  982,  966;  00,  990, 
1012, 1013. 

Dampprooflng.  99^  057,  909;  00,  962;  OS,  9478, 
2474. 

Drainage.    02,2474. 

Entrance,  of  battery.    04«  8788  (pL). 

Foundattons.    03,2417. 

Ironwork,  cleaning  and  painting.    03, 2419. 

Materials,  cost  of.  93, 620;  94, 466;  99, 629, 687; 
97,987;  00,987,994. 

Mixer,  gravity,  descriptlan  ot  *00, 1000. 

Mortars,  firfaig.    97*  788. 


Ordnance,  transporting.    08,  2422  CpL). 
Parapet  and  traverse,  method  of  hoildfeig.  M 


Plant,  eleetrlo  light  and  power;  dwoiiptiun  0 
00,  991,  1007.  Descrl^tian  oL  98,  620;  00b  98 
993;  03,  2472. 

RaOroad  and  cars.    04«  8788  (pi.). 

RessrvolrB.    04,S788(^.). 

Roads;  details.    04, 8788  (pL),  3788 

Rook;  details.    08,2419,2480. 

Sandblast    O8,2420l 

Surfaces,  concrete,  finishing.    96*  6861 

TOe,  placing.    00, 982. 

Ventilation.    04,3738(pLX 

Walla;  coating.  04,  2420.  Coostroctfon.  09 
2C19. 

Waterproofing,  ▼arkras  methods.  08, 9420, 2121 
04,  3737,  3738  (pi.). 

Water  supply,  cisterns,  etc.    04«  378& 
•  Water-supply  system.    00, 908. 

Whitewash  for  waUa  and  ceilings  of  lOoms  sal 
OompooitlQO  ot    90^  967. 


Part  3,  FPTT. 


Engineers* 


Chlet  of  Engineers.  B.,  66,  17;  67,  14;  68, 
19;  69,  19;  70,  26;  71,  94;  72,  22;  78,  23;  74,  27; 
76,  26;  76,  28;  77,  23;  78,  26;  79,  31;  80,  62;  81, 
62;  88,  61;  88,  47;  84,  £2;  80,  45;  86,  46;  90b  4; 


91,  6,  8;  92,  8;  93,  9;  94, 10;  98,  U,  616;  96, 19 
628,  630;  97,  20.  744,  748;  98,  8,  30,  '79;  99,  35  «Q 
00,  32,  960;  01,  83;  09,  34;  08,  9;  04,  5;  06,  4 
06,6;  07,6;  08,9;  99^10;  10,12;  11, 8;  IS, 7. 


Part  4,  FPTT. 


Board  of  Engineers. 


Constituted,  1882,  to  consider  and  report  upon         Eatk  1881     87,  IL 
tbB  oonstr.  of  ftirtiflcatians,  and  what  number,  if        Ests.,  1889.    89b  6L 
any,  could  be  dispensed  with.    &.,  88, 427. 


Part  5,  FPTT. 


Engineers  In  Charge. 


Col.  R.  £.  de  Russey,  180& 
MaJ.  O.  H.  EUiot  1886-70. 
Lt  Cd.  O.  H.  Menden,  1867-88. 
Col.  0.  8.  Stewart,  1870-86. 
Col.  O  H.  MendeU,  1891-96.    IL,  93, 619;  94, 466. 
Lt  Col.  W.  a.  H.  Benyaurd,  1893-06.   &,  98i 
128. 


LtCL.  Potter,  18g& 

Mi^.  C.  £.  L.  B.  Davis,  1896-190a 

Ctipt.  J.  E.  Kuhn,  1896. 

MaJ.  W,  H.  Heuer,  1896-1900. 

Cot  8.  M.  Mansfield,  1899L 

Lt  Col.  C.  E.  L.  B.  Davit,  1901-(& 

Lt  Col.  Thoe.  H.  Handbuiy  190& 
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Part  6,  FPTT. 

Lt  H.  C.  Nevcomar,  1801-01 
It  C.L  Potter,  1801-07. 
Lt  C.  A.  F.  Flagler,  18B3^e& 
CiptJ.E.Kulm,  mS-OB. 
CipL  H.  Deikyne.  l»6-190a 


Assistants. 


Lt  H.  C.  Wolf.  18B8-00.    B,,  08,  787,  794 
Lt  L.  M.  L.  Walker,  18D8. 
Capt  F.  R.  Sbunk,  1808-M 
Lt  W.  KeUy,  180»-1900. 
Lt  Geo.  B.  Pmsbury,  190L 


Fart  7,  FPTT— 


FORTS  AND  BATTERIES. 


Part  8,  FPTT. 


Fort  Wlnlldd  Seott. 


1863.  Warkbepm.    88,47.  1888i«6.    Genml    i«pftln    ftr 

1870.  Exterior eartlwibettarieBbvmi.  88,47.      88,47;  84»iB;  88^46;  88»46. 


Part  9,  FPTT. 


Fort  at  Fort  Point. 


1863.  Work  begun.    88,61 
186ft.  Iranmrk  cleaned  and  painted;  drainage 
repiireii;  some  work  on  sea  wall.    66, 17. 

1867.  Work  oa  painting  ironwork,  drainage, 
n  mil;  ezeaTitioo  for  w.  casemated.  battery; 
aaratioii  fu  aea  wall  be^im:  heavy  cofterdam 
boilt  tor  a  distanoe  of  350'  along  the  sliore;  buikl- 
bgs  remoyad  from  site  of  new  battery;  wbarf 
otendedandrepalPBd.    67,14. 

1868.  RR,  oofflpleted;  coping  of  old  wall  ez- 
teded  136';  oofferdtm  for  protectkm  of  site  of  new 
an  vaU  completed.   68,19. 

i860.  Repair  of  qoarters;  minor  work  on  sea 
«iU5.etc.  (^19. 

1970.  Importuoe  of  tort  General  repair  of 
m^m.  Modittcatlon  plans  prepared.    70,20. 

1871.  SGO^  app.  Work  begun  on  batteries 
to  the  s.  of  fart;  29,686  c.  y.  embankment  placed; 
'4»  q.  y.dope  sodded.  Work  on  breast-beigbt 
viO  and  tnvene  magasinee;  1,938  c  y  masonry 
Pinl  Repair  of  wliarf,baiklingB,  eta    71,34. 

1871  1854)00  app.  Work  oo  breastlieiglit 
vaQ:  8  fnmt-pintlB  it  platforms  plaoed,  and  tte 
°>»>or7  of  12  others  completed;  3  traTorse  mag»- 
>b>a  boat,  10  otiMs  flnUHd;  1,834  1.  f.  of  earth- 
««k  of  barbette  batteries  completed;  magasine 
<lwrs  made  and  tamg  and  minor  wwk.    7«,  33L 

1W3.  166^  »pp.  8»  1.  L  of  parapet  of  bar- 
tette  and  oorter  batteries  nearly  completed;  0 


magasines  bnflt  and  woil:  on  3  others  and  on 
embankments;  11  phitles  and  sets  of  traverse  raila 
placed  for  heavy  guns;  8  platforms  for  heavy 
mortars  placed  and  minor  work.    73,  23. 

1874.  830,000  app.  Four  service  magazines 
bailt;  work  on  concrete  foundatton  for  8  platfonns 
for  heavy  guns;  pintles  and  raQs  placed  on  2  plat- 
forms for  16-inch  guns  and  4  platforms  for  heavy 
mortars  built  Work  on  embankment;  asphalt 
floors  placed  in  11  traverse  magasines;  wharf  r»> 
built;  minor  work.    74, 37. 

1878.  825,000  app.  Work  on  1  service  maga- 
siHe;  breast-height  walls  i6r  8  heavy  gnn>  com- 
pleted; 8  pintle  blocks  placed  as  wel.  as  concrete 
>foundatfons  for  12  platforms  for  heavy  fnnu;  9.443 
e.  y.  earth  embanked  tai  parapets  and  traverses, 
and  6,743  sq.  y.  sodding  placed  on  slopes;  mfaior 
work.    78,36., 

1876.  Breast-height  wall  for  6  heavy  guns 
completed  and  concrete  foundatkns  for  2  heavy 
gun  platforms  placed.  8,3G5  c.  y.  earth  embanked 
in  parapets  and  traverses  and  3,777  sq.  y.  sodding 
placed  on  slopes;  doors  completed  and^un.T  in  7 
traverse  magasines;  minor  work.  ,  76,  28. 

1877-79.  Care  and  preservatfon.  77,  33;  78» 
26;  70, 31. 

1880.  History  and  importance  of  tort    80,  61 

1881.  Repair  of  quarters,  slopes,  etc.    81, 61 
1883.    Condition  of  works.    82,61. 
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Part  10,  FPTT. 


Fort  Mason. 


1883.    Two  temporarj  eftrtben  batteries  bu&t 
during  tbe  CiTil  War.    83,40. 


Part  11,  FPTT.  Battery  at  Point  Jos6. 

1866-70.    Modiflcatloa  plan  sabmittad.    66»  1880.    History  of  battery.    Timber  mnfsazlne 

18;  70, 27.  in  earthen  battery  rebuilt  aiid  3  timber  platforms 

1870.    Three  5-lnch  Rodman  gunA  brooght  to  replaced  for  purposes  of  drill  and  practice  firing 

the  rear  of  battery.    70,23.  80,^ 


Part  13,  FPTT.      Batteries  on  Angel  Island. 

1870.  'Modification  plans  prepared.    70,28. 
1880.   History  and  importance  of  batteries 
80,53. 


Part  13,  FPTT.        Fort  on  Aleatraz  Island. 


1866.  Work  on  new  bombproof  barrack;  new 
ramp  built  from  guardhouse  to  summit  of  isld.; 
new  wharf  built;  old  platforms  removed;  minor 
work.    66,18. 

1867.  Work  on  new  barrack;  r.  excavation 
made  for  extension  of  Battery  Rosecranz.  Resur- 
▼ey  of  isld.  in  progress.    67, 15. 

1868.  Wharf  extended;  a  number  of  perma- 
nent center  pintle  platforms  adopted  for  8-inch 
and  10-inch  guns;  work  on  new  barrack.    68, 20. 

1869.  4y000  c.  y.  r.  excavated  and  thrown  over 
the  scarp  walls;  repair  of  buildingSi  etc.   69, 10. 

1870.  Importance  of  fort.  Modification  plans 
prepared.  18,000  o.  y.  r.  excavated  for  foundations 
and  work  be|un  converting  gun  rooms  into  a  maga- 
sine  traverse.    70, 27. 

1871.  175,000  app.  Oun  platfofms  in  batteries 
1  and  4  removed;  3  service  magazines  in  battery  2 
completed;  l  service  mi^zine  built  in  battery  3, 
and  brrast-height  wall  for  <  guns  boRun;  excav^ 
tion  for  loundation  of  battery  5.    70,  25. 

1872.  $42,500  app.  Battery  4— breast-height 
wall  for  2  guns  built,  parapets  made  and  sodded, 
magazine  completed;  3  magazines  in  battery  2 
covered  and  sodded;  work  on  large  magazine. 
Battery  5—2  granite  platforms  for  IS-inch  guns 
with  circular  breast-height  walls  built  and  sodded; 
service  magazine  nearly  completed;  minor  work. 
7»,  23. 

1873.  350,000  app.    N.  caponiere  completed. 


covered,  and  sodded;  6  magazines  and  8  sheD 
rooms  built;  work  on  retaining  walls  and  parapets 
lor  guns;  excavations  for  batteries  5  and  6  com- 
pleted. Filling  in  mortar  battery  begun;  minor 
work.    73,24.  ' 

1874.  320,000  app.  8.  cai>oniere  partly  re- 
modeled, 2  magazines  with  bombproob  built, 
breast-height  walls  for  2  guns  built,  and  2  st.  plat- 
forms laid;  parapets  for  4  guns  made;  6,300  sq.  y. 
sodding  laid  on  parai>ets,  magazines,  and  slopes; 
wood  revet,  in  rear  of  wharf  replaced  with  a  sub- 
stantial St.  wall  laid  in  mortar*  work  on  retaining 
walL    74.28. 

187ff.  $25,000  app.  409  c.  y.  masonry  placed 
in  magazine;  2,250  sq.  y.  sod  placed  on  slopes; 
36,930  c.  y.  excavation  made;  minor  work.    75, 27. 

1876.  Two  magazines  and  2  bombproolh  built; 
3  adjacent  wings  of  the  breast-height  wall  bunt; 
2  drains  extended  and  wharf  repaired.    76,  28. 

1877.  5,36a  c.  y.  excavated  for  j)arade  ground 
by  the  prisoners.  Magazine  P  covered  with  earth, 
ito  floor  asphalted,  and  gutters  in  passageway  con- 
creted.   77,23. 

1878.  Care  and  preservation.    78, 27. 

1879.  Wharf  i>ainted:  general  repairs  of  bulld- 
ngs.  .  79, 31. 

1880.  History  and  importance  of  fort.    80^  53 
1882-83.    General  repairs.    82, 53;  83, 49. 
1886.   Two  St  platforms  completed.    85, 47 
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Partl4,FPTT. 


Fort  at  Lime  Point. 


IMS.  Tta«qyproT.  and  land  bought    66,  IS. 

1S67.  Woffc  bcgmi;  caDjavAtkm  for  foondfttioa 
apnim.  <l7fl5. 

1868.  Nweanrj  bofldlogB  cncted;  watar  sop- 
yij  for  fin  porpons  inslSdkd;  fenca  and  wharf 
tele;  S&  boiltfor  sflTTloa  on  the  work;  eO/X)Oo.  y. 
MsoiTitid  and  a  tnmiil  W  long  asoaTEtad  for  a 
JsQebhst  68,901 

1810.  90,000 1.  of  r.  ramoTod  by  2  blasta;  work 
d  oaTating  for  foqndatfcma  oompletad;  faooe 
xapteed.  60»19. 

1S70.  Importaneaoflort.    Pn^.    70,37. 

1871.  $100,000  app.  Wagon  road  bnflt;  4 
mpOam  In  OraviUy  Beach  battery  oompletad: 
caTstkB  for  batteriee  on  the  dlfb;  minor  work. 
71,31. 

1872.  S7S»000  app.  QraToUy  Beach  battery— 2 
Bi^ailQas  eomptotad,  6  oovered  with  earth  and 
ukkd,  a  bnast-hlgh  timber  revet  placed  and 
oBKiHe  foaodatlani  for  guns  put  in.  Lime  Pofait 
lUijie-bnut-liJ^  walls  for  4  front  and  6  center- 
patle  gang  boilt  of  masonry;  4  magarinee  built, 
eaf«ced  with  earth,  and  sodded:  4  St.  platforms 
fer  tnnti>iatie  IS-indi  carriages  completed;  para- 
pets far  9  gons  sod  6  mortars  flnbhed  and  Smortar 
pjatfonoi  made  and  plaoed.  Point  GaTallo  bat- 
tK7-vQrk(m  roadway  and  azca>Tatian.   78,22. 


1878.  tl0O,OOOapp.  Oravelly  Beach  battery— 
12  wooden  platforms  idaced  and  battery  nearly 
completed;  three  U-inch  mortar  platforms  placed  in 
the  Ridge  battery.  Point  Oavallo  battery— 6 
magasines  buUt  and  work  on  0  others;  parapets 
and  tarrvlein.    78, 29. 

1874.  t30/)00  app.  Point  CaTallo  work  neatly 
completed.  OraveUy  Beach  parapets  and  trav- 
enses  repaired;  new  road,  ^200  L  f .,  completed  near 
Point  Diablo.    74,27. 

187^  120,000  app.  6,060  I.  f.  of  road  built  to 
site  of  batteries  near  Point  Diablo;  gun  battery  in 
adTSooe  at  Point  Oavallo  completed  except  gun 
platlorms;  8  breast-high  walls  laid  in  Point  OavaUo 
battery;  minor  work.    75, 27. 

1870.  Hoods  placed  on  travense  at  Point 
CavaUo  battery;  4/)00  o.  y  earth  and  2,686  sq.  y. 
soddtaig  placed.  Repairs  at  the  Bftdgs  and  QraveUy 
Beadh  batteries.    78, 2& 

1877*  Pwpaitj  in  charge  of  lort  keepers. 
77,28. 

1880.  History  and  hnportanoa  of  the  fort 
80,62. 

1883.    Condition  of  works.    83*  62. 


Fart  15,  PPTT. 

1866,  Topographical  ninr^j  made.    e6»l& 


Point  Lobos. 


Part  U,  FPTT.    South  Side  of  Bay— Emplacements  9, 10,  11, 
12,  and  13,  for  10-lnch  BIfles  on  Disappearing  Carriages. 

1891.  Woric  liegan  on  exoavatloiL    91,8. 
1898.  Exeavatlon   completBd     and   concrete 
^kiDprosren.   92,8. 

1893.  Canoete  work  conpleted;  awaiting  de- 
^  of  carriages  to  be  vtnA,    Work  deeeribed. 

1894.  Top  sorfMes  of  magaiinM  plastered  and 
P^ted  with  waterproof  paint  Roadway  being 
boilt  94,10. 

1896.  Details  of  eairiaees  received  and  oon- 
(letevoA  in  progress  on  platforms.    9ff,61& 

1886.  Paiapets  and  magasfaies  oompletsd  and 
^  Sodas  asphalt  covering  placed;  3  platforms 
t^pietal  1.319  c.  y.  ooncreCb  plsoed  anunmiltion 
nrrios  iostalledr  2  gims  and  carriages  reoaivad; 


mounting  was  began  but  stopped  to  alter  car- 
riages.   Itemised  cost  of  work.    98, 635. 

1897.  Two  gtms  mounted  in  emplacements  11 
and  IX  Work  in  progress;  mounting  gun  in  em- 
plaoemant  13.  867,000  altottad  for  emplacements  9 
and  10.  Work  began  in  Jime,  excavation  com- 
pleted  and  some  concrete  work  done;  itemised 
coat  of  work.    97,7«,  765. 

1898.  Concrete  work  of  emplacemento  9  and  10 
completed;  machinerj  installed  and  guns  and 
carriages  mounted;  goard  and  relocator  room 
built;  itemised  coat  of  work.    98,  779,  788. 

1900.  Steps  at  emplaoements  11  and  12  re- 
palhKL    00,i»& 
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Part  17,  FPTT.    South  Side  df  Bay— Emplacements  14, 15,  1« 
18,  and  19,  for  12-ineh  BIfles  on  Barbette  Carriages. 


1892.  Work  begun  on  emplacements  14,  15, 
and  16;  excavation  completed  and  conGrets  vorlc 
Inprogress.    08,8. 

1893.  Concrete  irork  completed;  awaiting  de- 
tails of  carriages  to  be  used.  Work  described. 
98, 619. 

1894.  TopsurfiEwesofmagarines  plastered  and 
painted  with  a  waterproof  paint.  Roadway  being 
built.    94,10. 

1898.  Details  of  carriages  received.  One  em- 
placement completed,  RR.  iron  and  cable  placed 
in  concrete,  gun  mounted,  and  work  in  progress 
on  anotber.    98, 11, 516. 

1896.  Parapets,  aprons,  and  magaaines  of  3 
emplacements  completed  and  ooverad  with  a 
3-iDoli  layer  of  asphalt.  Qun  fired  17  times  to  test 
a^halt  ooyering.  Two  other  platftirms  built,  RR. 
mi  and  cable  placed   in  concrete   and  1  ffon 


mounted.  AmmunitioD  service  installed  and  aj 
engineering  wcM-k  of  the  12-inch  eomplaoemesi 
completed,  except  setting  base  ring  in  1  emplao^ 
ment;  carriage  not  yet^ received;  ttemiBed  cost  < 
work.    98,533,564. 

1897.  Work  begun  on  emplaoements  18  and  X 
fa  November,  1806;  concrete  worit  eompjetad ;  4^7 
cy. placed;  all madiinery  installed;  1  gon moonta 
in  emplacement  18.  Itemiied  cost  of  work.  9^ 
749,754. 

1898.  Guard  and  relocator  room  emplacftniffni 
14  completed;  itemised  cost  Minor  work  com 
pleted.  Gun  mounted  in  emplaoement  19  aoi 
the  compieted  battery  tamed  over  to  tlw  troops 
Itemised  cost  of  work  for  emplacements  18  and  Ul 
98, 780,  791. 

1900.  Latrine  boSt;  descriptian  and  ttamiie^ 
coat   00,988. 


Part  18,  FPTT.    South  Side  of  Bay— Mortar  Battery  No.  1. 


1893.  Work  begun  Apr.  5,  1803;  10,781  o.  y. 
excavated  toe  foundatfon,  completing  same;  528 
c.  y.  concrete  placed;  drainage  in  progress;  conduit 
for  electric-flring  wires  laid  in  floor.    93, 623. 

1894.  32,324  c.  y.  earth  excavated;  7,097  o.  y. 
concrete  and  44,124  c.  y.  filling  placed.  Two  plat- 
forms laid  in  granite;  electrio4ight  system  installed; 
minor  work.    94, 11,  465. 

1898.  All  concrete  work  completed;  slopes 
sodded  and  seeded;  16  mortars  mounted;  firing 
cable  installed;  picket  fence  built  around  the  bat- 
tery; battery  completed  except  ammunition  con- 
veyon.    95,  U,  616. 


1897.  Ammunition  conveyors,  etc.,  being  in 
stalled;  a  new  firing  room  built  and  a  new  firin| 
circuit  instaUed.    97,748,753. 

1898.  Relocator  room  built;  speaking  tubei 
fautalled;  cost  of  work.    98, 788. 

1901.  15,233  allotted.  Changing  asimuth  cin 
des  and  completing  battery;  steam  driD  purchasod^ 
01, 875. 

1903.  Work  continued;  circles  placed  b^ 
Ordnance  Department;  excavation  concrete  iise4 
to  repair  roads  in  vicinity  of  battery;  itemized 
statement  of  Y»st  given.  Constr.  of  lalrine;  de< 
taUs  given.    03,770, 77L 


Part  19,  FPTT.    South  Side  of  Bay— Pneumatic  Dynamite 

Gun  Battery. 


1896.  Three  15-indi  guns  mounted;  com- 
pressor, plant  in  plaoe.  No  form  of  protection 
undertaken.    98, 533. 

1899.  6150,000  app.  High  earthen  traverse 
buflt  nearly  around  power  house,  kept  in  place 
by  a  high  concrete  retaining  wall;  wall  badly 
cracked;  120,000  c.  y.  back  flllhig  placed;  work  in 
progress.    99, 981. 

1900.  Magaaines    and    tnvems    oompleted« 


built  of  90,000  0.  y.  of  sand;  seven  l}-in(^  iron: 
rods,  each  120'  kmg,  were  driven  through  the  sand' 
to  the  rear  vralls  of  the  gun  pits,  thus  tying  tbe; 
retaining  wall  to  the  rear  walls  of  the  gun  pits.: 
Completed  battery  turned  over  to  the  Artilkwy.; 
Description  of  placing  sand  and  of  m.viTig  slopo. 
00,989. 

1901.   Alterations  made  to  switchboard,  eiectrio 
plant.    01«875. 


Part  20,  FPTT.    South  Side  of  Bay— Emplacement  8,  for 

12-Ineh  Non-dlsappearing  Carriages. 


1897.  Work  begun  in  October,  1896;  concrete 
work  completed;  4,257  c.  y.  placed.  Machinery 
JTiBtftiiAd  and  emidaoement  nearly  completed. 
Itemised  cost  of  work.    97, 749,  754. 


1898.  Machinery  installed  and  minor  work 
done;  cost;  carriage  not  yet  received.    98,  780, 780. 

1899.  Qun  and  carriage  mounted  and  emplace- 
ment turned  over  to  the  ArtiUery  June  15,  1898. 
99,98L 
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Part  SI,  FFTT.    South  Side  of  Bay— Mortar  Battery  No.  2. 


1897  1106,000  allotted,  ^ork  bigim  In  Joii« 
^elMied.   97,750,755. 

1898.  iS,500  e.  y.  excaTatod;  45,850  e.  y.  back 
8S  aad  9,929  c  y.  eoocreta  ptaoed*  cazrlages 
noonted.   Battery   eompleted   except  JnirtalMng 


deotiio  plant  and   mounting   mortars;  itemlied 
ooetbfwork.    98,770,793. 

1899.  Mounting  mortan  oompleted.   99,061. 

1900.  Eleetrio41^t   plant    to    be    installed. 
00,  WL 


Pirt  22,  FPTT.    South  Side  of  Bay— Two  Emplacements  for 
^Ineh  B.  F.  Guns  on  Baland^  Pillar  Mounts* 


1888.  Work  begun  Marob  16;  excavation  com- 
ptaed  and  ooncrate  work  in  pregrew;  work  de- 
kyed;  cjUndcn  to  pivot  the  guns  not  on  band; 
eoQoete  work  on  relocator  and  entnnoe  to  old 
oHidDe  coo^leted;  itemiMd  cost  of  work.  98, 
7n,781,79L 


1901.  87,700  allotted.  Cylinders  arrived;  forms 
erected;  concreting  oompleted;  battery  allowed 
to  dry;  rooms  wbltewasbed;  electric  wiring  put 
in.    01,876. 

1909.  Battery  transferred;  carriages  mounted; 
guns  not  received.    09, 770. 


tdit  23,  FPTT.    South  Side  of  Bay— Three  Emplacements  for 
8-lnch  Blfles  on  Disappearing  Carriages. 


1898.  |67/)00  aUotted.  Work  begun  and  com- 
pMcd  except  tbe  magasine  doors,  electric  lights, 
ud  minor  work.  Air  space  formed  in  1  emplaoe> 
meat  by  pladng  bdUow  partition  tile  around  tbe 
magaiin^  Dampproof  course  laid  over  tbe  magft> 
ana.  99,982. 


1900.  48,000  aUotted.  Magasine  doors  placed, 
trolleys  installed,  electrie-Ugbt  plant  installed, 
guns  mounted,  and  battery  turned  over  to  tbe 
Artillery.  All  concrete  sutImmb  exposed  to  view 
from  tbe  H.  were  painted  with  paiaiHn  paint  to 
conceal  them.    00, 087. 


Pftrt  24,  FPTT.    South  Side  of  Bay— Emplacement  for  8-lnch 

Gun  on  Disappearing  Carriage. 


1899i  828,700  allotted.  Work  begun  in  Febro- 
iryaod  completed  except  electric  plant,  ammuni- 
tion hoist,  and  minor  work.    99,  988. 

1900.  81,000  allotted.  Fence  built  around  bat- 
tery; trolleys  iostaOed;  electrlo-Ugbt  plant  installed 
bj  ooatrKt;  speaking-tube  connections  made  witb 
wplsnMnents  lor  8>iileb  converted  rifles  and  tbe 


relocator  room.  Ammunition  boists  and  base  ring 
still  to  be  set  in  place.  Descr^tion  of  excavation 
work,  concrete  mixing,  tile  placing,  and  cement 
finishing,  witb  itemised  cost  of  all  work.  00, 981. 
1001.  Ammunition  hoist  set;  Artillery  mounted 
gun;  otber  miae.  work;  battery  transferred  August 
1900.    01,878. 


Pftrt  25,  FPTT.    South  Side  of  Bay— Emplacement  for  One 
12-lnch  Gun  on  Non-dlsappearlng  Carriage. 


1001.  880,000  allotted.  Plans  sod  est.  approv. 
No  wo^  done.    01,876. 

1903.  Excavation  and  concrete  work  in  prog- 
nn.  02,771.  Drainage,  ventilatian,  ammunition 
Btnin,  dectiio-Ugbt  plant,  minor  acoenorles,  etc., 


done;  detailed  statement  of  work  and  cost  given. 
09,  773.  Battery  is  entirely  completed  except 
setting  base  rings  of  carriage,  wbicb  have  not  yet 
been  received.   03,77^ 
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Part  26,  FPTT.    South  Side  of  Bay— Emplacements  for  Three 

Impounder  B«  F.  Guns* 

« 

1901.   916,200    allotted.    Nothing    dono.   01,     ran;  details  given.    Iflnor  acceBBories  supplied; 
888.  leAll  made;  slopes  coyered  vlth  loam;  macadam- 

1908.    Excavation  and  concrete  work  In  prog-     had  road  made;  itemised  cost  given.   02,  TOO. 


Part  27,  FPTT.    South  Side  of  Bay— One  Emplacement  for  a 
5-Inch  B.  F.  Gun  on  Balanced  Pillar  Mount. 

1890.   16,000    allotted.    Materials    purchased.        1901.   CyUnder  arrived;  work  canied  on  same 
99, 96L  as  S  other  5-inch  emplacements.   Ol,  875. 

1900.   Work    began,    excavation    completed,         1908.    Battery  transferred;  carriages  moant«d: 
road  prepared,  and  the  loam  placed  on  slopes  for     guns  not  received.   O89  770. 
a  top  dressing.    Work  suspended,  awaiting  the 
arrival  of  ironwork  of  the  balanced  pillar  mount. 
00^068. 


Part  28,  FPTT.  South  Side  of  Bay— Emplacements  for  Two 
6-lnch  Guns  on  Disappearing  Carriages  (Part  of  the  Heavy 
B.  F.  Armament). 

1899.   856,000  allotted.    Work  begun  on  exea-  completed  by  June;  no  guns  on  hand;  descriptioD 

vatkm.    99,961.  of  mixing  ooncreta.    00,980. 

'    1900.   83,060   tranafsrred   ikom  other   works.  1901.   Transfaned      to      ArtHlery;    oarriageB 

Excavation  completed:  new  water-supply  system  mounted;  guns  not  received.    01, 875. 
installed;  concrete  work  in  October;  battery  entirely 


Part  29,  FPTT.    South  Side  of  Bay— Emplacements  6  and  7, 
for  12-lnch  BIfles  on  Disappearing  Carrlaj^es. 

1899.  875,500  allotted.  Work  begun  in  Septem-  base  rings  set;  battery  entirely  completed  in  Novem- 
ber, 1898,  and  practically  completed  in  the  spring  ot'  ber  and  turned  over  to  the  Artillery,  who  moanted 
1899.    Ouns  and  carriages  not  received.    99>981.  the  guns.    00,988. 

1000.    Floor  of  dynamo  room  laid,  aprons  built, 


Part  30,  FPTT.    South  Side  of  Bay— Emplacements  for  Two 

5-lnch  B.  F.  Wire- Wound  Guns. 

1900.   817,473  allotted  and  13,600  transferred        1901.    Whitewashing  rooms;  name  plates  Ibr 
trom  other  allotments.    Work  begun  in  January;      speaking  tubes  put  In  place:  battery  transferred 
platform  built  spearate  i^m  magaiines.    Battery     August,  1900.    01, 878. 
completed  ekcept  setting  base  rings,  not  received 
whitewashing  the  rooms.    00, 967. 


Part  31,  FPTT.    South  Side  of  Bay— Emplacements  for  Two 

15-pounder  B.  F.  Guns. 

1900.    Sito  selected  and  plans  and  ests.  pre*        1901.    $12,000  allotted.    Plant  erectad;    work 
pared    lo     2  emplacement-   uu   balanoed   pQlar     begun  and  practi^sally  completed.    01,874. 
mounts     00»U8&  1903.    Work  in  progress.    02,7BQl 


[ 
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Pirt  32,  FPTT.    South  Side  of  Bay— Emplaceiiients  for  Two 
12-ineh  Guns  on  Disappearing  Carriages. 


190a  lUiOOOAllotted.  Work  becmi  in  Septem- 
ber, U».  Neewary  bnlfcHngii  erected;  exeaTstiQa 
cd  nadwvf  completed;  water-sapply  syetem  in- 
staBei];  aboot  35  Krea  of  the  barren  aend  dmies 
rtetad  with  Inmdi  gras  (Anmdlnario);  4,000 
j^mg  eocalyptai  trees  boa^t  and  planted. 
Cocente  wotk  begmi  in  February  and  oomi>leted  In 
Mardi;  etectrie4ight  plant  inirtalled;  ammunition 
kostsaad  troDeys  erected  and  all  work  completed 
except  atting  base  rtogi;  bo«  rtnga  to  airi?a 


Deaertptkm  of  ezoavatlan  worta^  ereetioo  of  plants 
mixing  ooncrete,  water«apply  isrstem,  placing 
aod  and  planting  trees  on  the  sand  dunes,  placing 
tiling,  with  complete  itemised  cost  of  all  work. 
0<H992. 

1901.  Ammmiition  boisto  InstaUed;  battery 
painted;  work  to  prevent  leaking.  Base  rings  to 
be  set    01, 875. 

1908.  Ironwork  painted;  carriage  Now  36  re- 
caiTed;  base  ring  set   oa^TTL 


Part  33,   FPTT.    South   Side   of  Bay— Emplacements   for 

Sixteen  US-lneh  Mortars. 


1900.  075,000  allotted.  Work  begon  Nov.  2r 
1S9.  SieaTstiaQ  completed;  68,300  c.  y.  removed; 
ooneRtB  work  begmi  and  8  pUtforms  ifaiisbed. 
ixicn  tnd  drains  laid;  Descr^tkm  of  excavation 
nrkind  of  placing  concrete.    00»  1009. 

1901.  Floors  and  Joandatfans  completed; 
cecoetB  work  in  progresi  and  practically  com- 
pieled;  fastaDatian  of  ptombtog,  electiio  Ugiht 
tnBtf&  etc;  a  wiodmiD  and  tank  enotsd;  0 


mortar  carriagBs  received  and  moontlng  carried 
on  by  Artillery;  engineering  work  oompletBd 
except  setting  10  base  rings  and  grates  ior  flre- 
plaoes.  Detailed  statement  of  work  and  cost 
givea.   01*870, 87& 

1903.  Orates  for  flreplsoes  installed;  11  base 
rings  set;  1  mortar  reteived  and  moimted  by  tlie 
ArtJUaiy.    0a»77i. 


Part  31,  FPTT.    North  Side  of  Bay— Emplacements  for  Three 
12-lnch  Blfles  on  Non-dlsappearlng  Carriages. 


1684.  in,0D0attotted,18n.  Work  began  in  Fel» 
nary  lor  2emplacemimta;  oooorete  work  completed 
H  te  as  contemplated  and  4  incbes  of  aspbaltom 
piaBBd  en  top  of  the  emplacements;  magasinw 
doanmade  sod  knng;  minor  work.    94»  11. 

180S.  936,761^  aUotted.  4370  c  y.  loose  r. 
excsYkted  te  anotber  emplacement;  concrete  woric 
kiprogreo.   95,12. 

1888.  S8.400  allotted  for  3  gmi  plattorms;  1 
osnpfetod  and  work  on  tbe  other  2  in  progress 
Itemoed  cost  of  work.    9e»528L 

1887.  Anummitlon  service  tostalled;  2  guns 


and  oarrlasBS  mounted;  work  on  tbe  otlwr  gon  and 
carriage.  Motmting  of  gmis  and  carriagea  done  by 
tbe  Artillery.    97,741 

1898.  Battery  completed;  3  guis  and  carriages 
moimted;  battery  and  covered  way  leading  back 
to  tbe  main  load  aonoonded  witb  barbed-wire 
sptanglwnenti  and  a  stockade  baOt  across  the  end 
of  the  oovered  way.    98, 780. 

1900»  Slight  alteration  of  trucks  of  ammoni- 
tion  servkse.  Waterproofing  magasines  in  progress; 
prevkms  work  unsuocessfoL    00^  lOlL 


Part  35,  FPTT.    North  Side  of  Bay— Four  Emplacements  for 

•-Inch  B.  F.  Guns. 


1902.  161400  allotted.    BoadboUt  excavattoa 
*boDt28%daDe.   0%76& 


Part  36,  FPTT.    North  Side  of  Bay— Two  Emplacements  for 

3-faich  B.  F.  Guns. 

1002.  SU,?87.70  allotted     Work  began; 
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Part  37,  FFTT.  North  Side  of  Bay— Emplaeements  for  Two 
12-liieh  Guns  of  Disappearing  Carriages  and  for  Eight 
12-lneh  Mortars. 


1901.  Sites  salected;  tramvay  and  wharf 
built;  details  of  work  and  physical  conditions  at 
this  battery  given;  S122.210  allotted  ibr  disappear^ 
taig  guns;  S106,8S7  allotted  for  mortars;  114,466 
allotted  for  wharf  and  tramway.   01,863. 

1902.  SB,4M)  allotted  for  two  12-in<di  disap- 
pearing  guns;    ezoayatioo   completed;   oGoorete 


work  in  progress;  gun  carriages  wtth  base  rings 
received;  detailed  statement  of  work  given.  02; 
763.  Eigiht  la-inch  mortars;  excavatfon  work  in 
progress.  03,  763.  Road  buHt  connecting  bat- 
teries. 03»^764.  Transportation  of  mortar  car- 
riages completed.    02*  761 


Part  38,  FFTT.    North  Side  of  Bay— Two  Emplacements  for 
8-Ineh  B.  L.  Rifles,  Non-dlsappearlng  Carriages. 


1808.  165,000  allotted.  Work  begun  April  9, 
and  the  work  nearly  completsd;  awaiting  arrival 
of  carriages.    98,781. 

1899.  S3,000  aUotted.  Total  of  17.885  e.  y. 
excavation  and  2  700  c.  y.  concrete  placed;  electric- 
light  plant  and  ammunition  service  installed; 
walls  and  ceiling  whitewashed;  reservoir,  capacity 


of  10,000  gallons,  buHt;  minor  work;  no  carriages 
received.    Itemised  cost  of  work.    99^  966. 

1900.  11,605  allotted.  Guns  and  carriages  re- 
ceived and  moved  from  wharf  to  site  of  battery 
under  contract;  base  rings  set  and  battery  tamed 
over  to  the  Artillery  May  fi,  1900.    00^  lOU. 


Part  39,  FFTT.    North  Side  of  Bay— Emplacements  for  Two 
12-inch  Guns  on  Disappearing  Carriages. 


1899.  107,000  aUotted.  Work  begun.  Owing 
to  the  peculiarly  Sheltered  positfon  of  this  battery 
provision  had  only  to  be  made  against  direct  pem^ 
tratlon  and  all  concrete  surfMses  were  so  shaped  as 
to  deflect  any  imphiging  shot.  Work  delayed, 
awaiting  settlement  of  conoretB.  Old  flat  traverae 
irons  distributed  througfh  the  CGDerete  to 
the  efleot  of  unequal  settlement.    99^  986. 

1900.  IS^OOO  allotted   and   18,913 


Iram  other  works.  AU  cracks  in  cooerete  repaired 
and  asphalt  laid  on  upper  surlbces  of  the  ooncretB 
covering  of  the  rooms;  eleotrfo  plant  installed  and 
tested.  Carriages  moved  fhnn  landing  to  site  of 
battery  under  contract;  base  rings  set  in  JimeL 
Summary  and  ttemiiad  cost  of  battery.    00,  lOU. 

1901.   Ouns   mounted;  turned    over    to 
tiUery.    01,862. 


Fart  40,  FFTT.    North  Side  of  Bay— Emplaeements  for  Two 
5-inch  B.  F.  Guns  on  Balanced  Pillar  Mounts. 


1899.  825,000  allotted.  Work  begun  on  exca- 
vation, making  roadway,  storing  the  necessary 
gravel.and  sand  obtained  from  the  beach.    99, 986. 

1900.  Excavation  completed,  foundations  and 
drains  laid,  road  to  site  of  battery  buHt,  and  mate- 
rials for  concrete  work  stored.    Work  suQMnded, 


awaiting  arrival  of  ironwork  of  the  balanced  pQlv 
mounts.    00, 1012. 

lOOl.  Engineer  work  on  battery  completed; 
au.  given  by  Chief  of  Engineers  to  mount  carrisges: 
Artillery  troops  to  do  same.  Itemised  statement 
of  work  given.    O1,80Ql 


Fart  41,  FFTT.    Platforms  for  Four  8-ineh  Blfles. 


1897.    11,400  aUotted.    Four  platforms  for  oon-         1898.    Four   platforms    ior   8^eh    conwted 
verted  rifles  nearly  finished.    97,750.  rifles  completed  and  armed.    98,78& 
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Put  43,  FPTT.    Ten  Platforms  for  8-!nch  Converted  Rifles 

and  One  Service  Magazine. 

189S.   0,700  allottod.    Thrae  built  on  n.  sido  6  guiu  and  cairiagct  received  bat  not  moonted. 

sfB  iad3oaHiUd.JntbeB.    Old  timber  nu«ft-  M,990. 

I3M  OB  tbe  idd.  repaired.    98, 788.  1900.    Three  emplaoemenU  on  en  idd.  In  tbe 

lasou   Two  gons  and  carrlagei  mounted,  in  B.    All  armament  removed  to  make  way  for  per- 
iod eoodition;  2  mocwitert  on  practice  platforms;  maoaat  R.  F.  pm  emphoemint    00, 1006. 


Part  43,  FPTT.    Two  6-lncli  Guns  on  Ordnance  Department 

Mounts. 

1901.  130,000  allotted  (withdrawn).    Prepara- 
^ioaofplBosinpiragreae.    01,881 


Part  44,  FPTT.    Island  In  Harbor— Emplacement  for  One 
8-lncIi  B.  L.  BIfle  on  Non-dlsappearing  Carriage. 


1898.  831,000  aUotted.  Work  begun  April  1; 
L*ctsstrj  buildings  erected;  excavation  completed; 
MOO  e.  J.  ooDcrete  plaoed;  on  Jmie  30  the  entire 
Tork  was  completed,  awaiting  arrival  of  carriage. 
Itcoiied  cost  of  work.    98,781,794. 

1889.  82,000  allotted.  ElectrkvUght  plant  ii^ 
ibl]«d;  no  base  ring  received.    99,860. 


1900.  8800  allotted.  Carriage  received;  minor 
repairs  of  oonerete  of  lookoat,  latrine,  and  wooden 
steps;  gun  mounted;  emplacement  tiansferred  to 
the  Artillery  on  May  1, 1800.    OO^IOOO. 


Part  45,  FPTT.    Island  in  Harbor— Emplacement  for  One 

8-incli  Gun  on  Disappearing  Carriage. 


1809.   8ao/n0  allotted. 

1900.  82,100  aUotted  and  83,402.70  transfirred 
&«B  other  aUotmsnts.  Work  began  in  Joly,  1809. 
Aj  the  site  of  the  battery  was  oocapied  by  a  reser- 
Tob  01150,000  gallons  capacity,  a  new  reservoir  had 
to  ba  bofU;  tank  completed.  All  st.  was  received 
^om  t  qoany  on  Angel  Isld.  and  croshed  for  osa 


Gottcrete  work  completed;  aboat  2,000  c.  y.  placed: 
eleotrlo-Ught  sjrstem  and  ammunition  service  in- 
stalled and  battery  completed,  except  placing  the 
base  ring,  not  received.  Description  of  work,  with 
Itemiaedoost.   00,1006. 

1901.   Base  ring  set;  work  completed;  trans- 
iened  to  Artillery  Aogust,  1900.    01,87L 


loijl^ 
Part  46,  FPTT.    Island  in  Harbor— Emplacements  for  Two 

S-inch  B.  F.lnrire- Wound  Guns. 


1000.  820/188  allotted.  Battery  site 
by  3  emplaoemeotB  for  8-hich  oonverted  rifles; 
rifliB  sad  carriages  on  hand  bat  not  mounted 
ate  10  old  cannon.  These  were  removed  by  the 
Aitfllwy.  Work  began  January  37  on  exoavatioB. 
S^K)  c  y.  removed:  1,296  c.  y.  concrete  placed, 
^'o  tafiB»  St.  was  plaoed  in  rooii  of  magarlnss. 
Oncnterelalninc  waU  boat  to  the  left  and  slightly 


ki  ih>a'  o  gon  No.  2;  to  prevent  ftuther  disinte- 
gration o  the  original  bank.  All  machinery  in- 
stalled and  work  completed,  except  whitewashing 
the  hiterlor  walls.  Emplacements  ready  for  guns. 
Description  o-  work  with  itemised  cost.  00, 1008. 
1901.  Walls  .  whitewashed;  batteries  tnn> 
01,871. 
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Part  47,  FPTT, 


Miscellaneous. 


Electric  plant.  1899.  113,900  allotted  and 
13,719.74  transtered  from  other  works.  Flans 
prepared.    99, 982. 

1900.  Emplacements  6  to  19,  inclasive,  .o  be 
divided  into  8  groups,  with  a  dynamo  room  and 
switchboard  complete  for  each  group.  All  work 
completed  under  contract  for  9RJSU.  Descrlptko 
of  dynamos.    00*991. 

1901.  Sl,106.78  allotted.  Additional  instru- 
ments on  boards  and  switchboard  at  mortar  battery 
No.  1:  repairs  to  wiring.    01*  885. 

1903.  1375  allotted.  Electric  connections  made 
at  emplacements  6  and  7;  itemised  statement  oC 
cost  given.    02, 776. 


Electrio-Ught  and  power  plant    1901. 
allotted.   Remarks  relative  to  constr.  of  this  plant. 
01,868. 

Firing  of  ordnance.  1901.  List  of  iliots  fired 
from  batteries  on  n.  side  of  H.  01, 809.  List  of 
shots  fired  by  Ordnance  Department  on  s.  side 
ofH.    01,887. 

Engineer  buildings.  1901.  96,461  aUottod. 
New  buildings  for  quarteis  for  workmen  and  teams 
underway.    01,868. 

1903.  8181.96  aUottad.  Buildings  completed. 
09,764. 


Installatfon  of  searchlight.  1901.  82,515  allot- 
ted for  constr.  br.  power  house  for  ofl  engine  and 
eocTugated  iron  shelter  for  a  39-incfa  aearchUgbt; 
work  completed.  01,  884.  Froj.  prepared  for  in- 
stallation of  25  lights;  est,  8127,305.61.    01,  8B3. 

Peace  storage  magasine.  1901.  Esta.  isroonstr. 
of  peace  storage  magatirw  in^thls  district,  respec- 
tively, 87,665.58,  86,511.16,  810,316.97, 87,564.43.   Ol, 

Power  house  and  shelter  for  projector.  1901« 
Building  erootod;  work  completed;  itemiaed  state- 
ment given.    01,  862. 

Shelf  kickers  for  dynamo  rooms.  1901.  Constr. 
of  8  shelf  kxskers  for  tools  and  cleaning  materfaU; 
work  completed.    01, 886. 

Steam  vessel.  1901.  $12,000  aUotted  far  tug 
with  barge  to  transfer  material;  work  nearly  com- 
pleted; suspended  owing  to  machinist  strikB.  Ol, 
92,893. 

1908.  88,356.39  aUotted.  Veael  completed; 
named  (Ten.  Alexander.    03, 779. 

Tod  rooms  and  rammer  racks.  1901.  $700 
aUotted.    Work  completed.   01«88Gw 


Part48,  FPTT*       Preserratlon  and  Repair. 


1897.  Slopes  of  mortar  battery  No.  1  repaired; 
4  platforms  for  f-inch  converted  rifles  nearly  fin- 
ished; minor  work.    97, 750. 

1898.  Four  platforms  for  :  converted  rifles 
completed  and  aimed;  83,7DO  allotted;  work  begun 
on  10  others;  3  built  on  n.  side  of  B.  and  3  on  an 
teld.  in  the  B.  On  the  isld.  the  okl  timber  maga- 
sine  was  repaired.    98,  786. 

1899.  $5,375  allotted.  General  care  and  preser- 
vation.   99,980. 

1900.  86,480  allotted.  General  care  and  preser- 
vation.   00,1005,1010,1015. 

1001.  N.  skie-$2,734  allotted  for  replacing 
aqphalt  covering  with  a  concrete  roof,  emplaoa- 
mentB  for  three  13-faich  guns,  disappearing 


work  finished;  itemised  statement  of 
01,  869.  Islds.  in  H.— watchman  employed,  gen- 
eral care  of  buildings,  etc.;  $1,022  allotted.  01, 
873.  6.  sidft— $8,244  allotted.  Fence  constr.  around 
reservation  to  keep  ofl  trespassere;  other  znise. 
work  done.    01,  886. 

1909.  N.  side— at  battery  for  three  12-incl( 
guns,  concrete  roof  painted;  some  work  done  in 
magasine  gaUerioB;  whitewashing  rooms  and 
passages.  09, 76&  Two  5-indi  B.  F.  gons;  water 
piping  repaired;  earth  slope  sown  with  alfaUfk 
OS,  766.  Two  8-inch  guns— steel  grate  installed. 
09,  786.  Mte..  repairs;  dry  rubble  wall  erected. 
09,  766.  8.  side— repairs  made  at  various  bat* 
terles;  itamind  statement  givon.   09»  775»  77B. 


Part  49»  FPTT.    Eange  and  Position  Finders 

iH  a 

1898.  'Shelter-of  Lewis  range  finder— gossamer 
ck>tfa  provided.    98,78& 

1899.  118,000  aUotted  for  building  13  range- 
finder  shelters  of  type  A  and  11  of  type  B.  On 
s.  side  Oi  B.— 1  shelter  completed  and  work  on  4 
others;  work  suspended  owing  to  changes  of  sites. 
Piers  of  emergency  range  finder,  type  B,  near 
emplacements  10  and  16,  completed.  At  another 
point,  1  pier  buflt  and  work  completed  for  another 
finder.  On  n.  side  of  B.— excavation  made  for  2 
piers  and  concrete  work  completed,  awaiting  tha 


ree|B.    Work  suspended  owing  to  nitangb  of  citBS 

W,  WkP. 

1900.  N.  ends,  sides  of  B.— 3  partly  completBd 
range^lnder  sheltera  that  oould  be  utfliaed  fat  the 
new  system  were  completed;  3  more  stations  com- 
pleted; itemised  cost  of  work.    00, 1015.  1015. 

1901.  Constr.  of  a  supplfimentary  obaerdug 
station;  work  completed.  01,  885.  rsoo  aUotted. 
Constr.  2  observmg  stations  at  emplacements  IS 
end  19  of  12-inch  barbette  batteries;  work  com* 
ptotad.   01«  885.    N.  side— 2- remaining  dkeltaa 
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hiut  8.  side— fodrth  ihalter  built.  The  entire 
?  afaeitvs  tnuferred  to  AxtfUery.  01,  8B1.  Da- 
aaa  beacon  te  nn^  flnden.  S72B  allottsd  for 
mstr,  3  datom  heacona;  2  set.  01, 893. 
1902.  $450  allotted.  12-fiich  mortar  baUary; 
ctsenratiaD  statloQ  built  in  thli  battery;  itemiaed 


itatemeat  given.  OS,  774.  f3,V)0  aUottod  for 
OQDstr.  battery-commander's  station;  site  selected; 
plans  and  ests.  In  preparatkm.  OS,  778.  Tnstalling 
beacon  on  n.  side  of  H.  completed.  OS.  779. 
189.18  allotted  for  material  for  base  end 
OS,  779. 


Ptft  60,  FPTT.    Sea  WaUs  and  Embankments— Fort  Point. 


ExesTitioa  of  sea  wall  completed,  constr.  In 
pcCTHs;  bolkbead  for  protection  of  roadway  boilt; 
BfeMTvork.  68,20.  Sea  wall  eoC  long  completed; 
i«i  began  on  an  hic«i  of  nmniwi  of  t.  in  front  of 


cban.  sides  of  tlie  fort  60.  20.  Apron  709'  long 
in  front  of  tlie  sea  wall  on  tbe  dian.  fnmti  com- 
pleted; 3,fi00t  of  st  used.    70^37. 


Part  51,  FPTT. 


Sites. 


Point  Lobes— proceedings  in  progress  tor  54.06 
vres.  OS,  10.  8.  side  of  B.-440,000  allotted. 
hoceedlogs  in  progress.    00, 1003.    f3»9eo.20  allot- 


ted  condemnation  salt;  prooeedingi  condodad;  land 

acquired;  payments  made.    Ol,  888^ 

83.70  allotted  for  joorreetion  of  records.    OSi  778L 


Part  52,  FPTT. 


Submarine  Mines. 


1891.  Two  mining  casemates  completed,  work 
ItKOQ  on  acayation  for  another  one.    01, 8. 

liSBiZ,  Mining  casemate  completed  and  storage 
slLed  erected.    02,8. 

1883.  17,590  allotted.  Work  begun,  ezoaTa- 
tioQ  and  concrete  work  completed,  and  casemate 
Bflsriy  Itaiisbed.    Itemised  cost  of  work.    08,823. 

1894.   Mining  casemate  completed.    04, 11. 

1807.  18,000  allotted  for  a  torpedo  casemate. 
97,741 

1898.  Work  begun  on  torpedo  casemate  in  July. 
107,  sod  completed  in  Noyember,  1897.  Over- 
tad  traTstor  installed  In  the  cable  tank  and  1  in 
d»  topedo  shed.  08,  795.  847,000  allotted  for 
Uiipedo  defense;  material  purchased  and  first 
Dine  plsnted  June  11. 1898;  42  mines  were  placed. 
98,796. 

1890.  8U0  aUotted  for  purchasing  electric-Ught 
laterials;  no  funds  used.  81,785  aUotted  for 
ivpftin  of  car  tracks  that  were  injured  by  storm; 
r.  revet  built  alongside  to  protect  it  fh>m  further 
Caaiagei   00,  991.   13,000  aUotted  for  casemate 


No.  2;  completed  under  contract.  82,000  allotted 
for  an  additional  brick  engine  house  at  this  case- 
mate; work  completed  under  contract.  83,360 
allotted  lor  an  additional  cable  tank  and  torpedo 
station;  work  completed.  Laying  of  mines  oon- 
tlnaed  till  July  16,  but  laying  of  cables  continued, 
and  the  entire  first  line  of  mines  across  the  B, 
was  completed  on  August  13.  All  minee  and  cables 
nmoyed  from  water,  cleaned,  and  stored;  work 
completed  in  November;  itemized  cost  of  work.  00^ 
09L993. 

1000.  8600  allotted  lor  pay  of  keeper  and  ex- 
penses of  torpedo  station;  racks  erected,  completing 
the  torpedo  shed.  Additional  cable  tank  at  the 
torpedo  station  completed.    00, 1017, 1018. 

1001.  81,900  allotted.  Repairs  to  damaged 
torpedo  shed,  keeper's  dwelling;  searchlight  outBts 
transferred;  minor  repairs,  etc..    01, 894. 

lOOS.  8610  aUotted.  Obs<dete  material  shipped 
to  WiUets  Point;  glass  replaced  in  windows  and 
screens  put  up;  torpedo-shed  roof  repaired.  OS, 
780. 


Part  53,  FPTT.    Supplies  for  Seacoast  Defenses. 


1900.  81^000  sUotted.   No  expend.    00,1017. 


1001.    Electric  supplies  purchased  and  altera 
tions  made  to  switchboards.   01, 893. 


Part  54,  FPTT.    Survey  for  Land  Defenses. 

1908-08.   8orveytai{irogreBS.    67,15;  68,30l 
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the  first  IS 


Part. 


1 

3 

3 

4 

6 

0 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

23 

23 

24 

25 

36 

27 

28 

39 


Title. 


Contracts 

Engtaieering  features 

Engineers— ChJef  of  Engineers. 
BK. 


In  charge 

Assistants 

Forts,  etc.  (allotments,  operations,  etc.) 

Fort  Stevens,  Oreg 

Fort  Canby,  Wash 

Cape  Disappointment,  Wash 

10-inch  gun  battery,  6  emplacements 

Two  emplacements ,  8-inch  rifles .• 

Emplacements,  eight  12-inch  mortars '. 

Emplacement,  one  8-inch  rifle,  experimental  disappearing  carriage,  model  1894. 

Site  I— two  emplacements,  IS-poonder  R.  F.  guns 

Two  emplacements,  6-iiich  R.  F.  guns! 

Two  emplacements,  6-inch  rifles,  disappearing  carriages,  model  1898 

Emplacement,  15-pounder  R.  F.  gun — 

Emplacements,  two  6-inch  R.  F.  guns^pedestal  mounts 

Site  2— two  emplacements.  15-pounder  R.  r.  guns 

Two  emplacements,  6-mch  rifles,  disappearing  carriages,  model  1898 

Emplacement,  Ifr-pounder  R .  F.  gun 

Platform,  15-inch  S.  B.  gun 

Miscellaneous  (Water;  Drainage;  Electricity ;  Hoists,  Telautographs) 

Preservation  and  repair 

Range  and  position  Anders 

Rea  walls  and  embankments 

Mines 

Supplies 


Period. 


1897 


1866-1902 

18S2 
I8G&-10O1 
1870-1900 
1869-1912 
1869-1S8S 
1875- 1»« 
1S70-1872 
1897-1901 
1897-1901 
1898-1901 
189JH901 
1899-1901 
1899-1900 
1S99-1901 
1900-1901 
1901-1902 
1899-19fl) 
I899-190I 
1900-1901 

1901 
1898-1902 
1898-1902 
1899-1901 
1K77-Ifi78 
1897-1900 

1901 


Part  1,  FPWW. 


Contracts. 


1897.  Portland  cement,  3,000  barrels,  at  12. IS 
per  barrel;  broken  st.,  65i  per  c.  y.  Wharf,  $9,303. 
97, 762. 


Part  2,  FPWW.         Engineering  Features. 


Air  spaces.    02,  2494  (pi.). 

Asphalting.  Courses  of  asphalt.  02,  2494  <pl.). 
Laying.  02,  2484  (pi.),  (bourses  turned  up  under 
coping.  02,  2483,  2494  (pL).  Asphalting  st.  joints. 
02,  2494  (pi.).  Waterproofing  with  asphalt.  02, 
2494  (pL). 

Booths  for  telautographs.  03,  2424  (pi.).  Pro- 
visions tor  booths  in  walls.    05,  3032  (pi.). 

Boards,  wire,  ceilings.    02,  2494  (pi.). 

Communicadons,  system  of.    99, 1003;  03,  2423. 

Concrete  work,  ceilings.  02,  2478.  Closets  in 
walls.  02.  2477,  2480,  2494  (pi.).  Cracks  in,  old 
RR.  iron  to  prevent.  99,  995,  1003.  Filling  with 
linseed  oil.  99,  1003.  Repairing.  00,  1023.  Re- 
pairing surface  cracks.  02,  2487.  Finishing, 
granoUtbic  finish.    99,   1001.    Forms.    02,  2486, 


2494  (pi.).  Good  and  bad  work,  examples.  02, 
2494  (pi.).  Qun  blocks.  02,  2479.  Leaks  In,  ex- 
periments to  prevent.  01,  934.  Manuliactarfiai;' 
02,  2484:  99,  1001.  Mixer  building.  02,  2m 
(pis.).  Overhead  cover.  02.  2480.  Parapets,  flO" 
ishing  top  surfaces.  00, 1025.  Loading  platfonns. 
02,  2478.  Reinforcing.  02,  2477,  2494  (pi)- 
Tamping.    03,2424. 

Condensation,  controlling.  00.  1033:  01,  9^ 
"Recent  works"  give  no  trouble  from.  01,  92i 
Advantage  of  ventilators  proved.  01,  925.  Vsri* 
ous  methods  of  assuring  ventilation  and  noocoo- 
densation.    02. 2488. 

Construction,  salient  details  of.  01,923.  Fl^ot 
layout.  02,  2494  (pi.).  Plant.  97, 756;  ««>.  *«* 
02,249L    Material  bunkers.    02, 3404  (pi.). 
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Doan,itMldoofS.    OS,a«M(pL). 

DniDiKe.  KAtnl  ananj^raacot  for,  batttry 
eoBstr.  00  beach  sand.  02»  3«M  (pi.).  Watar 
dniDiDyntilatcir.    03,M94(pL). 

Di7iiMS,pnrvkUDgfor.    Ol«02ll. 

Electridty,  plant.    98,  798;  90, 907;  00, 1022. 

EmfaukoMntiy  and  far,  piadng.    90*  1003. 

FnpiaoM,  proriskms  for,  in  ooocrato^  01»  9I80l 
3M(pLX 

Fooadatians.bada.    OSB,  MTS.  SATOu 

GodjWMW^wrthig     OS,  3180. 

Hydnnti,  mBn,  loading  platfonna.    OS,  3083 

Lata,  methods  of  proTentiuK.    01»  934. 

Ugbtjng,  ooodnits  and  wlreboards.  09,  3183. 
Varioostmogemeots.    O3,3405w 

LiniDs,boUoirtil«for.    05, 3083  (pi.). 

Loeken,  airangemsnta  lor.    03, 2434  (pi.). 

UftUrials,  coits.  07,  758,  781;  90,  1000.  Ob- 
tikiinK  aod  delirving.  03,  3493.  HandUng  to 
Dhcn.  03,9m. 

Paints,  painU  and  washes.    08,3494. 

Raflinp  end  stanchions.    03,3494(pL)l 


providing,  for  wlraboards.  03,  2494 
(pt.).  Spealdng  tubas.  03,  3404  (pi.).  Hy- 
drants.  03,  3494  (pi.).    Blackboards.   00,  3033 

(pl). 

Speaking  tabes,  arrangamants  or.  03,  3481: 
08,  3438;  04,  3739  (pi.). 

Stefa^ays,  datails.    05, 3033  (pi.). 

Stanchions.    (SaaRaiUngi.) 

Switches,  S-way  switchea.  04,  3739.  Bwfteh- 
board  arrangamants.   03,  3494  (iri.). 

Titles,  battery  titles  formad  in  oamant   05, 


Tfiokaga.    03,  3403, 3«M  (pi.). 

Ventilation,  system.    00, 1023. 

Walls,  reinforcing  trayerse  walls.  05,  3033  (pi.). 
Rainforcing  vartical  walls.    05, 3033  (pi.). 

Water,  connections.    03, 3481. 

Waterproofing,  various  methods.    03, 3483. 

Wharf,  RR.  wharf  and  unloading  arrangements. 
03, 3404  (pi.). 

Windows  arrangamants  lor,  in  ooncfata.  03, 
3424  (pt). 


Part  3,  PP  WW. 


Eng;lneers« 


ChM  ol  Bngtnaars.   B^  60,  18;  68,  30;  00, 

II:  70,  m  71,  2S;  73,  24;  78,  25:  74,  29;  75,  28; 
74. ».  77, 24;  78,  27;  79,  32;  80,  54;  81,  55;  83, 
M;  S3, 50;  84,55;  85, 48;  86, 47;  95, 5,  06, 20;  97, 


21,  758;  98,  81,  797;  99,  88,  993;  00,  33,  1018;  01. 
84;  03,  35;  03,  9;  04,  5.  9:  05,  5.  10;  06»  6;  07. 
5;  08. 9;  09, 10;  10, 13;  11, 8;  13, 7, 


Part  4,  PP  W  W. 


Board  of  Engineers* 


1883.  Constitated  to  oonsider  and  report  upon 
tfai  cQDstr.  of  fortifications,  and  what  niunber.  If 
ay,  ooQld  be  dispensed  with.    83,438. 


Part  5,  PP  WW. 

Col.  R.  E.  De  RoBMj,  1806l 
Maj.  Q.  H.  EUlott,  1808-00. 
Mai.  Q.  H.  Mendell,  1870-7L 
Mai.  H.  IL  Robert,  1871-74. 
Mai.N.lfichl«r,  1874-76. 
M^.  J.  M.  Wilson,  1878-78. 
Maj.  0.  L.  QlUespie.  1880-82. 


Engineers  in  Cliarge. 


OH>t.  C  F.  PowaU,  1883-88. 
liaj.  J.  C.  Post,  1806. 
Capt.  H.  Taylor.  1896. 
Mai.  W.  L.  Fisk,  1898-99. 
Capt.  W.  C.  Langfltt,  1900-01 
Gapt.  W.  W.  Harts,  lOOO-OL 


Part  «,  PPWW.  Assistant  Engineers. 


OM>t  C.  W.  Raymond.  187a 
^H.  Taylor,  18961 
C^  A.  F.  Flagler,  1896^98. 


Lt.  W.  D.  Connor,  1898L 
Lt.  A.  A.  Fries,  1899-1900. 
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Part  7,  FPWW 


FORTS  AND  BATTERIES. 


Part  8,  FPWW.    Fort  Stevens,  Or^.  (South  Side  of  River). 


1869.  Scarp  revet,  removed  and  exterior  slope 
of  parapet  extended  to  bottom  of  ditch;  odVered 
way  with  parapet  built  along  the  counterscarp; 
minor  repass.    69, 19. 

1870.  aOCK  of  facing  of  counterscarp  relaid; 
dopes  resodded.    70,  28. 

1871.  Picket  fence  erected.    71,26. 
1875.    Postern  of  work  repaired.    7/1, 28. 
187A.    New  platform   built   lor   15-inch  gun, 

revet,  in  front  renewed;  revet,  also  renewed  in 
front  of  one  10-inch  and  three  8-inch  guns,  and  the 
earthwork  adjacent  graded  and  sodded.    70, 29. 

1877.  Revet,  of  interior  slopes  renewed,  old 
traverses  renewed,  and  minor  work;  sea  wall  pro- 
tection built.    77,24. 

1878.  Shore  protection  built;  minor  repairs  to 
gun  platform  and  brs.    78,  28. 

1879.  Drain  to  moat  put  in  order,  revet,  of 
sally  port   strengthened;  the  old  lining   of  the 


passage  leading  to  the  magasine  diamber  streni^ 
ened,  and  a  substantial  interior  waterproof  linin; 
added.    79,33. 

1880.  Earth  covering  removed  from  sally  port: 
wooden  drain  to  moat  repladed  by  an  8-inch  tfle 
drain;  minor  work.    80, 54. 

1881.  Sally  port  wholly  rebuOt;  revet,  of  tnv' 
erses  on  both  sides  of  15-inch  gun  rebuilt  and  earth 
sodded;  minor  work.    81, 55. 

1883.  Repair  of  drains  and  moat;  powder 
house  built,  work  on  breast-high  plank  walls,  and 
shore  protection.    83, 50. 

1884.  Marsh  sod  revet,  of  interior  slope  re- 
paired; 4  shot  platforms  and  5  gun  platforms  buili; 
work  on  magazine.    84, 65. 

188A.    Repair  of  magazine  completed.    8A,  4&. 
1886.    S^ven    gun    platforms  rebuilt;  minor 
work  and  repairs.    86, 48w 


Part  9,  FPWW.    Fort  Canby,  Wash.  (North  Side  of  Chinook 

River). 


187/1.   Two  new  gun  platforms  built.    7/1, 28. 

1876.  Magazines  of  w.  battery  buHt,  10-inch 
gun  platforms  in  e.  batttfy  rebuilt,  and  new  revet, 
placed  in  front.    76, 29. 

1878.    Main  magazine  painted.    78, 27. 

1880.  Revet,  of  interior  slopes  of  center  bat- 
tery and  part  of  revet,  of  right  battery  removed; 
platforms  and  revet,  of  15-lnch  gun  battery  rebuilt 
new  roof  buHt  on  powder  magasine;  minor  work. 

oO,  54. 

1881.  Powder  magazine  pafaited.    81, 55. 
1883.    Rampart  of  center  battery  extended  on 

the  left  and  a  platform  placed  for  a  12-inoh  rifle 


received;  repairs  of  breast-high  plank  walls;  minor 
repairs.    83, 55. 

1884.  Service  magazine  and  3  gun  platforms 
at  center  battery  rebuilt;  minor  repairs  made. 
84, 55. 

1885.  Repair  of  service  magazine  and  2  gun 
platforms  at  the  left  battery;  minor  repairs  in 
center  battery  and  to  the  power  house.    85,  4bL 

1886.  Five  gun  platforms  built  at  the  rigbt 
battery  and  shot  beds  at  3  batteries.    86,48b 


Part  10,  FPWW.    Cape  Disappointment,  Wash. 

1870.    Powder    house;    concrete     ioundation         1872.    Painting  powder  house  with  fireproof 
built.    70,28.  pahit    72,24. 


Part  11,  FPWW.    10-inch  Gun  Battery,  Six  Emplacements. 


1897.  Work  begun  September,  1896,  for  4  em- 
placements; steam  shovel,  capacity  1|  c.  y.,  bought; 
excavation  and  concrete  work  completed;  90,140 
0.  y.  excavated  and  placed  in  parapet  flU,  com- 
pleting it  and  parados;  3  guns  and  carriages  re- 
ceived and  mounted.  Description  of  plant; 
itemized  cost  of  constr.  materials.    07«  756. 


1898.  The  other  carriage  and  gun  received  aad 
mounted;  rear  stairways  buflt  for  the  emplace- 
ments; handrails  put  around  the  loadtag  plat- 
forms; parapets,  parados,  and  rear  fills  completed 
and  sodded;  107,530  e.  y.  sand  placed;  13,208  c.  y. 
concrete  placed  in  the  4  emplacements;  1,105  c.  y. 
of  this  large  r.  in  pieces;  drainage  system  com- 
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FOBTIFICATIOKS. 
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flftMl.  Tht  4  UBplacenMots  completed,  except 
toe  s:«d  oover  for  the  obMrvatkm  statJon,  with 
irmnnnition  canteB,  crane,  etc.,  turned  over  to 
tbe  fommanding  offioer.  Fort  Ganby,  March  16. 
»§,797. 

1899.  935,000  allotted.  Work  begun,  18B8,  for 
:  addidooal  emplacements;  9,994  c.  y.  concrete 
i^ced;  2S  t,  old  rails  embedded  in  the  concrete;  3 
ncrses  ]aid  erery  IT  longitudinally  and  every  14' 
tnnsTcrsely  to  tie  together  the  ccmorete  mass  to 
preveat  cracks;  41,267  o.  y.  aand  excavated  and 
placed  for  paiapet  flU;  machinery  Installed;  em- 
pUccmcDts  practically  completed.    09»  994. 

1900.  Connopttan  made  in  rear  (tf  traverMS 


between  guns  of  emplacemente  1  to  4  to  allow 
ammunition  to  be  taken  from  one  platform  to  the 
next.  Necessary  changes  made  in  platforms  for 
floor  plates  of  18  inches  instead  of  12  inches.  One 
10-inch  disappearing  carriage  and  two  10-inoh  guns 
received;  the  base  ring  set  in  emplacement  5  and 
the  carriage  and  gun  mounted  by  the  Artillery 
troops.  The  2  A.  R.  F.  emplaoements,  5  and  6, 
turned  over  to  the  commanding  ofHoer  June  38, 
1900.    00,1019. 

1901.  Qnn  and  carriage  emplacement  6 
mounted  by  Artillery;  cables  laid;  parapet  sur- 
kces  given  2  coats  asphalt  to  stop  leaks;  plant 
dismantled;  grounds  deered.   01, 896. 


Part  12,  FPWW.    Two  Emplacements  for  8-inch  Rifles. 


1897.  Work  begun  in  1896.  Wharf  nearly  a 
nfl«  long;  bailt  under  contract  for  $10,867.64; 
K>.«4)3c.  y.  excavated  for  foundations  and  necessary 
buMings:  plant  erected.  Description  of  work  o^' 
biiiklJng  wharf;  itemised  cost  of  constr.  materials. 
97,759. 

'  1898.  Concreto  work  begun  July  7.  4,600  c.  y. 
pLicxd  lod  15,860  c.  y.  earth  excavated,  including 
soDM  excavation  in  fhmt  of  the  emplacemente  to 


secure  the  desired  field  of  fire;  9,900  o.  y.  earth 
deposited  as  fill  in  the'parapete;  drainage  system 
completed;  2  guns  and  carriages  received  and 
mounted,  and  apron  placed  after  full  settlement  o. 
parapet  fill.    98,800. 

1809.  Emplacemente  wired;  lamps  and  switches 
put  in.  Several  rooms  and  passages  leak  sUghtly 
because  of  creeks  in  parapet.    90, 997. 

1001.    Storage  battery  installed.    01,897. 


Part  13,  FPWW.    Emplacements  for  Eight  12-lnch  Mortars. 


1898.  Work  begun  in  August.  6,173  c.  y.  con- 
cRt«  and  39,740  c.  y.  sand  filling  placed;  drainage 
syrvexn  completed:  7  carriages  received  and 
mooQted;  wiring  fcr  electric  lighte  completed, 
aod  »  storsge  battery  of  62  qbUs,  with  switchboard, 
instilled.   Battery  nearly  obmpleted.    98,796. 

1899.  The  other  mortar  carriage  received  and 
mounted.  QranoUthic  finish  placed  on  the  pite 
and  the  completed  battery  turned  over  to  the 


Artillery  on  Jan.  17,  1899.  Cracks  appearing  in 
the  apron  of  each  mortar  pit,  causing  slight  leaki 
in  the  shell  rooms.    09, 996. 

1900.  Sight  mortars  moimted  by  the  Artillery 
in  July.  82,000  allotted  for  a  new  drainage  system; 
work  completed.   00, 1020. 

1901.  Pit  aprons  given  thin  coat  of  asphalt. 
01,897. 


Part  14,  FPWW.    Emplacement  for  One  S-lnch  Blfle,  Experi- 
mental Disappearing  Carriage,  Model  1894. 


1898.  Workbegmi  in  August.  5,615  c.  y.  exca- 
T&ted  and  2,805  c.  y.  concrete  placed,  of  which 
amount  17%  was  laige  st  Drainage  system  com- 
pleted. 98,800. 


1890.  Emplacement  wired.  Some  trouble  ex- 
perienced from  dampness  and  small  leaks.    90,997. 

1001.  Carriage  and  gun  mounted  by  Artillery 
June,  1901.    01,898. 


Part  15,  FPWW.    Site  1— Two  Emplacements  for  IS-pounder 

B.  F.  Guns. 


1899.  |12/X»  allotted.  Some  constr.  materials 
w«h«d.  09.997. 

1900.  Work  completed,  faiduding  the  wiring 
'fit  tiKtik  l^ht.  756  c.  y.  concrete  placed  and 
^^  c  y.  sand  placed  in  parapet.   Feooe  buflt 


around  battery.  No  armament  received.  Em 
placemente  were  turned  over  to  the  commanding 
officer  June  28, 1900.    00, 1020. 

1901.    Base  castings  set;  guns  mounted.    01, 
897. 
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Part  16,  FPWW.    Site  1— Two  Emplaeements  for  S-lnch  R.  F. 

Guns. 


ild99.    Plans  sabmltted;  ftctioo  doferred;  kind 
of  moant  not  definitely  detennined.    99,  M& 


1900.  $16,000  allotted.  No  money  to  be  ex- 
pended till  reeeipC  of  farther  kutroctions.  Details 
of  mount  not  perfected.    00. 1094. 


Part   17,   FPWW.    Site   1— Two   Emplacements   for  S-lnch 
Blfles,  Disappearing  Carriages,  Model  1898.  ^ 


1899.  $57,600  allotted.  Constr.  materials  re- 
oeived.    99,906. 

1900.  Work  begun;  4,342  c.  j.  concrete  placed 
and  12,036  c.  y.  sand  used  for  parapet  fUl;  drainage 
system  installed;  fence  built  around  battery;  car- 
riages  received  and  base  rings  set;  carriages 
mounted  by  the  Artillery;  changes  made  in  the 
system  of  electric  lighting:  rearrangement  of  the 


storage  battery.  $1,500  allotted  for  a  water-supply 
system;  work  begun;  emplacements  turned  ov«r 
to  the  commanding  officer  on  June.  28,  1900.  00. 
1020. 

1901.  Grounds  cleared  and  graded;  mafirlflm 
road  made;  emplaoementa  wired  and  storage 
battery  installed;  guns  not  yet  received.    Ol,  897. 


Part  18,  FPWW.    Site  1— Emplacement  for  IS-pounder  B.  F. 

Gun. 

•    1900.    $5,450  allotted.    Material  advertised  for.         1901.    Work  completed  and  turned  over  Not. 
00,1024.  12,1900.    01,897. 


Part  19,  FPWW.    Site  1— Emplacements  for  Two  S-lnch  B.  F. 

Guns  on  Pedestal  Mounts. 

1901.    129,000    allotted.    Drawings    and    est.  190S.    Work  completed;  turned  over  Jan.  17, 

submitted:  excavation  commenced:  15'inch  8.  B.  1902;  ammunition  hoists  and  electric  plant  in- 

gun  moved  from  its  platform  to  the  banquette  stalled:  guns  and  mounts  not  yet  delivered.   OS, 

tread   entirely  clear   of  propoeed  emplacements.  782. 
01.897. 


Part  20,  FPWW.    Site  2— Two  Emplacements  for  IS-pounder 

B.  F.  Guns. 


1899.  Revised  plans  approved.  $10,610  al- 
lotted.   Sand  for  concrate  received.    99, 998. 

1900.  Work  begun  in  August,  1899.  7,755  c.  y. 
excavated  and  723  c.  y.  concrete  placed.  A  mac- 
adam roadway  buHt  to  connect  with  the  6-lnch 


emplacement.  Battery  to  be  lighted  irom  the 
electrio-Ught  plant  in  the  6-inch  battery.  No 
armament  received.  Emplacements  turned  over 
to  the  commanding  officer  on  June  28,  1900.  00^ 
1023. 


Part  21,   FPWW.    Site  2— Two  Emplacements    for  S-lnch 
Blfles,  Disappearing  Carriages,  Model  1898. 


1899.  Revised  plans  approved.  $57,600  al- 
lotted.   Work  begun  clearing  site  oi  the  battery. 

1900.  Work  begun;  excavation  coilipleted: 
8,765  c.  y.  removed;  3,850  c.  y.  concrete  placed;  all 
drainage  and  water  sjrstems  completed;  all  ma- 
chinery Installed;  macadam  roadway  built  connect- 
ing with  the  15-pounder  battery.  Two  carriages 
received  and  unloaded,  then  turned  over  to  the 


Artillery  lor  mounting;  work  completed.  Bsttery 
is  designed  to  accommodate  duplicate  oil  ovine 
and  dynamo,  electric  light  and  power  plant,  doing 
away  with  all  outside  wiring  and  the  storage  bet- 
tery;  contract  made  tor  this  plant.  £mpla<^ 
ments  turned  over  to  the  commanding  officer  oo 
June  28, 1900.  00,1022. 
1901.    Electric-light  plant  instaUed.    01,89S. 


iRefers  to  0"  B.  L.  R.,  99.  996. 
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Ptffc  22,  FPWW.    Site  2— Emplacemetit  for  IS-ponnder  &•  F. 

Gun. 


1900.    S4,M)  allotted.    MftUrials  adyertJsed  lor. 


1901.  3,200  c.  y.  excsvEted;  296  o.  y.  oonerete 
laid;  emplacement  completed  Oct.,  and  turned 
over  to  Artillery  Oct.  28, 1900.    01,898. 


Part  23,  FPWW.    Platform  for  IS-lnch  S.  B.  Gun* 

1901.  Dismoanted  and  removed  to  permit 
coQstr.  of  two  6-inch  emplaoemeats;  pedestal 
Bwmts.    01«  8B7. 


Part  24,  FPWW. 


MlsceUaneous. 


Elflctrio4|ght  ttatkms.  180S.  Site  1—683  c.  y. 
coDcnte  placed  for  foundations;  wiring  finished 
sod  station  completed;  description  of  plant.  9S, 
r*i.  Site  2—1.985  c.  y.  earth  and  380  c.  y.  r.  ex- 
cavated for  foundations;  400  c.  y.  concrete  placed; 
boiidini;  nearly  completed.    0S«  801. 

Ijt90.  Site  2— floors  of  the  2  nooms  finished! 
werk  completed  June  16,  1808,  and  turned  over  to 
the  commanding  ofllcer.    90«  997. 

1900.  Site  2— plant  installed  and  in  operatfon 
or  direct  lighting  of  the  three  8-inch  emplace- 
mmts;  stor^e  battery  received,  ready  for  installa- 
tjoo.  00,  1022.  Both  plants  completed  and 
toroed  over  to  Artillery  Oct.  20, 1900,  and  Jan.  19, 
I90t.  respectlTely.    01,898. 

1902.  Sl,400  allotted  for  electrio-light  station, 
■te  1;  old  boiler  condenmed  and  replaced  by  a 
vertkal  boUer.    02,782. 


Water  supply.  1001.  The  10-inch,  12*inch,  and 
6-inch  batteries  provided  with  their  own  water- 
supply  system.    01, 897. 

Drainage  system.  1901.  Work  of  changfai!; 
drainage  system  of  10-inch  mortar  batteries  com- 
pleted.   01,897. 

Searchlights,  chain  hoists,  telautographs.  1902. 
Est.  for  prop(»ed  location  and  installation  of  two 
36-inch  and  six  24-inch  searchlights  submitted: 
plans  for  providing  older  batteries  with  suitable 
chain  hoists  submitted:  detailed  drawings  sub- 
mitted of  cost  for  installing  tehiutogiaphs  for  gonJ 
of  8-hich  caliber.    02,783. 


Part  25,  FPWW.    Preservation  and  Repair  of  Fortifications. 


1898.    Two  10-inch  B  B.  guns  dismounted  and 

■  new  platform  for  a  15-lnch  l^ont^pintle  platform 

built  oo  their  site.    Carriage  received  and  mou9ted 

ssd  the  15-inch  S    B.  gun  moved  irom  the  old 

eenter-pintle  platform  and  mounted  on  new  car- 

r^e.   The  old  jetty,  shore,  and   whan  trestle 

repaired;  10,767  c.  y.  sand  filling  placed    n  the 

trestles:    foundation    oi    the  water-eupply  tank 

renewed,  new  windmill  tower  built,  and  a  new 

well  driven.    9S,  800.    Wharf  and  plant  repaired. 

0«,  801.   S.  side  of  R.— 12.000  allotted;  quartern 

and  buildings  repaired  and  a  wooden  platform  for 

15-JDch  Rodman  8.  B.  gun  built.    N.  side  of  R.— 

tl50  allotted  for  repairs  to  powder  magasine;  a 

new  tin  roof  placed.    98,803. 

1899.  81,775  allotted.    Old  fort  repaired:  elec- 
tric plants  operated  and  cared  lor  storage  batteries 


regularly  charged,  new  quarters  built  for  accommo- 
datton  of  180  men,  and  general  repair  o.  oonstr. 
plant.    99,990,999,1,004. 

1900.  12,650    allotted.    Cracks    in    the    pits, 

aprons  o   the  mortar  battery  and  8-inch  battery 

partly  repaired:  method  of  work.    11,410  allotted 

>  for  care  oi  electric-light  plant  and  storage  batteries. 

00. 1023. 

1901.  1480  allotted.  Electric-light  plants 
charged  and  cared  for:  stoppage  of  leaks;  storing 
and  caring  or  mining  material;  material<j  trans- 
lerred  to  Artillery.    01,899. 

1902.  Leaks  in  passages  stopped;  repairs  at 
6-inch  and  8-inch  emplacements;  leaks  in  apron 
stopped  by  asphaltbig.    02,783. 
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Part  26,  FP WW«    Range  and  Position  Finders. 


1890.  An  8-lndi  oast-iron  pipe  set  In  the  odd- 
Crete  for  a  type  B  range  fltoder;  platform  with  pipe 
railing  bnflt  aroimd  it  lor  oonveniflnoe  in  working 
the  instrument.    99,  W5. 

1900.  12,729  allotted  f(>r  a  battery-commander's 
station,  type  A,  for  the  l6-inch  battery;  statfon 
completed  in  May;  given  extra  protectfon  of  con- 
crete because  of  its  exposed  posIUon.  $1,666  al- 
lotted for  a  battery-oommander's  station,  type  A, 
for  the  8-inch  battery;  work  completed  in  May. 


00,  1021.  I22S  allotted  for  moonting  bases  kt 
type  B,  range  and  position  finders  at  2  sites.  Om 
mountkig  was  installed  at  the  first  site  with  s 
wooden  stairway  leading  to  it  and  another  moonted 
at  the  second  site.    00, 1022.  , 

1901.  Site  1  — >  battery-commander's  station 
turned  over  to  Artillery  Nov.  39,  1900.  01,  897. 
Bite  3— battery-commander's  station  tnmed  otat 
to  Artillery  Nov.  29, 1900.    01,89S. 


Part  27,  FPWW«    Sea  Walls  and  Embankments. 


Fort  8teven»— 1,000  1.  f.  St.  and  brush  revet. 
baUt  to  protect  sea  wall.    77t  24.    New  revet,  of 


brash  and  st  and  several  small  wing  dams  boflt 
along  the  shore  of  Point  Adams.    79, 28. 


Part  28,  FPW W. 


Submarine  Mines. 


1897.  t7,fi00  allotted.  Work  begun  in  April  on 
a  mining  casemate.  RR.  trestle  1,200^  long  buUt 
|or  transporting  materials  to  site  of  work;  1,267 
0.  y.  excavated  and  489  c.  y.  concrete  placed, 
nearly  completing  the  work.  97,  759.  16,000 
allotted  for  a  second  mining  casemate;  constr. 
materials  received.    00, 762. 

1898.  Bite  1— mining  casemate  oomiAeted,  in- 
cluding 7S0'  of  gallery;  12,263  c.  y.  sand  for  protec- 
tfon and  718  c  y.  concrete  placed.  98*  798.  82,000 
allotted  for  a  cable  tank;  work  begun  in  April  and 
completed  in  May.  98,  799.  Site  2— mining  case- 
mate: 4,177  c.y.  excavated;  635  c.y.  concrete  placed; 
work  nearly  completed.  98,  801.  $8,000  allotted 
for  torpedo  defense;  materials  received  and  cables 
laid,  but  no  mines  planted.  $1,000  allotted  i6r 
gnn  platforms;  no  money  expended.    98, 802. 

1899.  Site  1— mining  casemate:  $734  allotted 
for  concrete  culvert  in  place  of  the  12-inoh  cast- 
iron  pipe  and  lor  installing  a  blower;  work  oom^ 


pleted.  99,  996.  Second  cable  tank  built;  hooM 
buHt  over  it;  the  track  Ibr  the  overhead  travekr 
extended  ftom  the  tank  first  built.  99,996.  I5,%0 
allotted  for  a  torpedo  storehouse,  which  was  roo- 
pleted.  99,  996.  Bite  3— mining  casemate:  SI, 885 
allotted  for  altering  casemate  itor  the  machinery 
required;  work  in  progress.  99,  997.  All  torpedo 
material  cleaned  and  stored;  2  searchlight  outfits 
received,  1  set  up  and  operated.    99, 999. 

1900.  Bite  1— inside  of  casemate  and  mt^ 
rooms  painted  white  and  a  blower  provided. 
00,  1020.  Torpedo  storehouse:  Steel  roof  trasses 
painted  black  and  the  ceilings  and  Inside  walls 
white;  doors  and  wipdows  were  also  painted. 
00,  1020.  Site  2~mining  casemate:  OH,  eogios. 
and  dynamo  room  completed  and  a  small  blowtf 
provided.  00,  1022.  All  torpedo  material  over* 
hauled,  cleaned,  and  stored.  One  drum  of  multiple 
cable  found  to  have  a  defective  core;  new  cable 
received.    00, 1024. 


Part  29,  FPWW.    Supplies  for  Seacoast  Defenses. 


1901.   $800    allotted.    Electrfo    supplies    fui^ 
nished  commanding  oiBoer.   01»  899. 
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FPXX.      PUGET  SOUND,  WASH.,  FORTIFICATIONS. 

■XoTL- Reports  on  these  works  from  1903  to  1912  are  of  a  seneral  character  ooly.    See  the  ftrst  15 
(«^dach  annual  report  from  1903  to  1912 ) 


Part. 


Title. 


8 
9 
10, 

u 

12 

n 
u 
li. 

16 
17 
15 
1» 

20 
21 
22 

i 

24 
2S 
25 
27 


Contracts 

Engineering  features 

EsgineerB— Chief  of  Engineers 

lnchane.and  assistants 

Forts,  etc.  (auotments,  operatioiis,  etc.) 

Bite  1— Battery,  fitmr  10-inch  and  two  12*inch  suns,  nondlsappearfng  carriasee 

Emplacements,  two  5-lnch  R.  F.  guns,  baJaaced  pillar  mounts 

Enmlacements,  sixteen  13-inch  mortars,  mortar  battery  No.  S 

Site  2— Emplacements,  four  lo-inch  guns,  disappearing  carriagee 

Mortar  Dattanr,  sixteen  12*inoh  mortars.  No.  1 

Emplacementt,  two  5-inch  R.  F.  guns,  balanced  pillar  mounts 

Bita  3— Battery,  five  10-Inch  and  two  12-faich  guns,  nondlsappearing  carriages 

Emplacements,  sixteen  12-iBch  mortars 

Emplacements,  two  5-inch  B.  F.  guns,  balanced  pillar  mounti. 

Site  4— Emplacements,  three  8-inch  guns,  disappearing  carriagee 

Emplaceoients,  four  15-pounder  R.  F\.  guns,  balanced  pluar  mounts 

Emplacements,  three  5-inoh  R.  F.  guns.  Navy  patbm,  pedestal  mounts.. 

Emplacements,  two  15^xnuder  R.  F.  guns,  balanced  pillar  mounts. 

Site  5— Eo^acements,  two  6-inch  R,  F.  guns,  Brown's  segmental  pattern.  Navy 
mounts  •.•.••••....•.....»•.••.••••••...•.••..«........•.•.......•••.■■.•••< 

Emplacements,  two  15-p<nmder  R.  F.  guns,  baUmced  pillar  mounts 

Emplacements,  three  lo-inch  guns,  dis^ipearlng  carriages «... 

MisceUaneous  (Tug;  Lighthouse;  Mounting  guns  and  carriaiges) «. 

Preservation  and  repair 

Raoge  and  position  findera 

Sites. fVT; 

Sabmarhie  mines 

Supplies. 


Period. 


1897-1901 


1896-1912 
1901-1902 
1898-1903 
189^1902 
1899-1902 
190&-19Q2 
1898-1902 
1898-1902 
1899-1902 
1898-1902 
189»-19Q2 
1899-1901 
1899-1902 
190(^1903 
1900-1901 
190O-19Q3 

1890-1902 
1900-1902 
1901-1902 
1808-1903 
1900-1902 
190IK19Q2 
1897-1900 
1899-1901 
1900 


Part  1,  FPXX. 


Contracts. 


1897.  Battery  of  four  10-incb  gims  and  two 
13-iDdi  pms  on  nondiaappearing  carriages,  8163,- 
tilKI.  97,  7&  Four  emplacements  for  10-inch 
ms  oD  disappearing  carriages,  184,980.50:  battery 
iorsiztMDlS-iDCh  mortars,  178,052.01.    98.809. 

1898.  Wbsrf,  r/)80.30:  steel-hull  tugboat,  837,- 
QOO;  sand,  Isige  gravel  and  small  gravel,  66t  to  tl 
pec.y.   90,1011,1015. 


1890.  Sand,  small  gravel,  or  broken  St.,  554 
per  c.  y.    00, 1029. 

1001.  Sand  and  gravel:  oonstr.  torpedo  store- 
house; clearing  and  excavating  for  three  8-inch 
gun  batteries;  for  mortar  battery  No.  3;  observa- 
tion towers  for  fire  and  battery  commander's 
8tatfoDS,atslte8land4.   01,909. 


Part  2,  FPXX. 


Eng;lneering  Features. 


Cosoete,  cost  per  cy.    00,1027,1040,1042. 
Cracrete,  ingredleats  of.    00, 1027. 
Coooete  mizing,  metbod.    09, 1009;  00. 1048. 
Pluit,irtaogeiiunt  of  (tracings).    99,1010. 


Waterproofing,  method  of.  99,  1006;  00,  1026, 
1027, 1028, 1037. 

Work,  cost  of.  98,  804, 805;  99, 1005. 1007, 1008r 
00, 1088,  1040, 1041, 1042. 


Part  3,  FPXX. 


Engineers^ 


Chkf  of  Bngineers.   R.,  00,  21;  97,  21,  783;      36;  03,  9;  04,  5,  9;  05,  5,  10;  00,  5;  07,  5;  08,  9: 
W,  32, 88;  99,  ae,  1006;  00,  33,  1026;  Ol,  85;  09,     09, 10;  10. 12;  11, 8:  13. 7. 
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Part  4,  FPXX. 

Gapt.  H.  Taylor,  1896-OL 
Li.  M.  L.  Walkar,  law. 


Engineers  in  Charge. 


UbI.  John  Millis,  1901-02. 

Assistant.   Lt  M.  L.  Walker,  U07-UO1. 


Part  5,  FPXX— 


FOBTS  AND  BATTERIES. 


Part  6,  FPXX.    Site  1— Battery  for  Four  10-inch  and  Two 
12-inch  Guns,  Non-disappearing  Carriages. 


189S.  S175,000  allotted.  Work  begun  July  31, 
1897,  under  contract.  Wharf  built.  Two  10-lnch 
emplacements  completed,  except  installing  ma- 
chinery: 2  others  have  the  concrete  about  hall 
laid  and  two  12-inch  emplacements  have  the 
excavation  completed:  floors  laid  and  forms  built 
lor  concrete.  94,781  c.  y.  excavated  tor  founda- 
tions and  6,292  c.  y.  concrete  placed.  Four  IQ-lnch 
platforms  ready  for  carriages;  the  12-inch  platforms 
ready  in  about  3  weeks.  Two  10-inch  and  two 
12-inch  carriages  received. 
98, 803,  811. 

1899.  12,000  allotted, 
completed  Mar.  28,  1899. 
ered  with  asphalt  and  a  facing  of  hollow  brick 
put  on  outside  the  concrete.  These  have  proved 
perfectly  dry,  while  the  rooms  where  these  pre- 
cautions wwe  not  taken  have  proved  damp. 
Itemized  cost  of  work.    Three  lO-inch  and  two 


Itemized  cost  of  work. 

Work  under  contract 
Part  of  the  rooms  cov- 


12-inch  carriages  mounted  and  three  lO-inch  and 
two  12-inch  guns  received.    99, 1005, 1014. 

1900.  Earth  abutment  agains:  the  walls 
through  which  molstufe  came  excavated:  the 
outside  walls  cleaned,  plastered,  and  waterproofed 
with  an  alnm-and-Iye  wash:  a  facing  of  hollow 
brick  laid  against  the  wall  and  the  earth  refiiled. 
Three  10-inch  and  two  12-inch  guns  mounted  and 
the  12-inch  guns  fired.  The  remaining  10-inch 
gun  and  carriage  received;  mounting  in  progr«s 
by  the  Artillery.  All  ordnance  property  turned 
over  to  ordnance  officers.    00, 1026, 1037, 1038. 

1901.  Traverses  nearly  completed;  slope  trim- 
med and  seeded;  fixtures  placed;  10-inch  gon 
mounted,  and  all  10-inch  guns  fired  with  service 
charges.    01, 902. 

1902.  Additional  work  done  on  traverses, 
roads,  and  gutters;  repairs  to  latrines:  battery 
transferred  to  Artillery  June  30, 1902.    OS,  785. 


Part  7,  FPXX.    Site  1— Emplacements  for  Two  5-inch  B.  F. 

Guns  on  Balanced  Pillar  Mounts. 


1899.  $12,000  allotted.  Plans  prepared  and 
part  of  plant  accumulated.    99, 1013. 

1900.  13,000  aUotted.  Work  begun  July  25, 
1809,  by  hired  labor.  Small  wharf  buflt.  1,116 
0.  y.  concrete  placed,  completing  the  work;  await- 


ing arrival  of  mount.  Itemised  cost  of  concrete; 
also  total  cost  per  c.  y.  Work  suqwnded  Mar.  31, 
1900.    00,1031,1037. 

1902.   Transferred  to  Artillery  Jdne  16,  1902. 
02,  785. 


Part  8,  FPXX.    Site.  1— Emplacements  for  Sliteen  12«-lncb 

Mortars,  Mortar  Battery  No.  3. 


1900.  Survey  made  of  proposed  site  and  plans 
and  ests.  prepared.    00, 1038. 

1901.  191,000  aUotted.  Site  cleared,  grubbed, 
and  excavation  done;  consti*.  work  in  pn^ress; 
drains  placed;  floors  laid;  mortar  carriages  re- 
ceived.   01,902. 


1902.  $1,025.10  allotted.  Battery  built;  8  mor- 
tar carriages  mounted  by  Artillery;  plans  lor 
electric  service  prepared.    02,  785. 
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Part  9,  FPXX.     Site  %— Emplacements   for  Four   lO-inch 

Guns,  Disappearing  Carriages. 


1888.  tS&jOBO  aUottod.  Work  btgan  Aug.  31, 
IS7.  under  oootiact.  37,154  c.  j.  •xcavat«d  for 
todftUoos  tnd  9,244  c.  y.  ooncreto  placed:  2  6ixi> 
p^ecoeoU  pracUcmlly  finished,  except  lifts,  trol- 
liTs,  and  other  metal  work.  The  platforixis  of  the 
other  2  emplacements  laid:  floors  laid  and  forms 
mnj  all  op.    Itemised  cost  of  work.    98,  805. 

!«».  17,600  allotted.    Work  under  contract 
a>apl«ted  Dec.  15,  1808.    Four  carriages  received 
Ionised  cost  of  work.    90, 1000, 1014. 


1900.  Slopes  and  drains  repaired;  minor  work 
to  be  done.  Four  carriages  assembled  and  3  rifles 
received  and  mounted.  All  ordnance  turned  over 
to  the  ordnance  ofllcer.    99, 1026, 1039. 

1901.  Superior  slope  filled  out;  guns  fired  with 
service  charges.    01«  002. 

1902.  RailiQgs  placed  about  gun  platforms; 
minor  rq>airs  made:  plans  and  est.  for  electric 
service  prepared:  emplacements  transferred  to 
Artillery  June  16, 1003.    03, 784. 


hit  10,  FPXX. 


Site  2— Mortar  Battery  for  Siiteen  12-inch 
Mortars,  No*  1. 


ISfti.  sao.000  allotted.  Work  begun  under 
roctnct.  A^l  c.  y.  exdavated  (or  foundations. 
Sii  nrrisges  received.     98,  808,  811. 

li»9.  Work  completed  Mar.  14.  1809.  Item- 
md  cost  o(  all  work*  10  carriages  received  and  lu 
Boaoted.    99. 1008,  1014. 

1900.  Slopes  and  drains  repaired  and  battery 
vhitivashed.    Twelve     mortars     received     and 


mounted.    AH  ordnance  property  turned  over  to 
ordnance  ofllrer.    00, 1039. 

1901.  86,000  allotted.  Slopes  re^raded  and 
seeded:  road  completed:  mortari  fired  with  servkw 
charge.    01 « 002. 

1902.  Minor  repairs;  plans  and  est.  for  electric 
service  prepared;  battery  transferred  to  Artillery 
June  16, 1903.    02.  785. 


Hrt  11,  FPXX.    Site  2— Emplacements  for  Two  5-incli  B.  F. 

Guns  on  Balanced  Pillar  Mounts. 

1890.  I12/XX>  allotted.    Plans  prepared.    99,  when  work  was  suspended  on  account  of  lack  of 

»a  funds.    Work  to  be  resumed.    00, 1031, 1030. 

1000.  16,850  allotted.    Work  begun  Aug.  12,  1903.    FInishfaig    work   done;    transferred    to 

lan,  by  day  labor,  and  oootinued  till  Mar.  15,1900,  Artfllery  June  16, 1008.    03,78& 


Firt  12,  FPXX.    Site  3— Battery  for  live  10-inch  and  Two 
12-lnch  Guns,  Non-disappearing  Carriages. 


1898.  nans  being  prepared.    98,810. 

1808.  tvnjaOO  allotted.  Work  begun  Sept!  6, 
IW,  by  day  labor.  Ezcavatkn  completed:  5,526 
c-  y  eoooete  placed.  This  included  the  man- 
^ota  of  diaiaage  system,  retaining  walls,  loundar 
uoD  Utfooghout,  all  the  storerooms  at  the  ends  of 
^  Mnplaeements,  and  practically  the  completion 
«(«^Hbtganpletforms.    99,1010. 

IMO.  IU»0O0  allotted.  18,466  e.  y.  excavated 
for  feoMUtioiB  by  day  labor  and  43,560  excavated 
^1  MBtnct  upon  the  superior  slope  put  Into  back 
^:  17^  e.  y.  eoocrete  placed  and  minor  work, 
'lottery  completed,    except   whitewashing   and 


finishing  of  the  walls,  painting,  and  minor  work. 
I>esci^tioD  of  work,  with  itemiced  cost.  Four 
10-inch  guns  and  one  12-inch  carriage  received  and 
mounted  and  one  10-incb  rifle  received.  00,  1027, 
1040,1043. 

1901.  Slope  graded  and  seeded;  mounting  of 
all  guns  and  carriages,  except  one  13-iach  gun, 
completed;  3  special  ammunition  trucks  constr. 
01,901. 

1902.  One  12-inch  gun  and  carria<;e  mounted: 
plans  and  est.  for  electric  service  prepared:  battery 
transferred  to  Artillery  June  16. 1902.    02,  7H4. 
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Part  13,  FPXX.    Site  3— ESmpIacements  for  .Siiteen  12-lncl 

Mortars. 

I 

1899.  $160,000  aUotted.    Bfttteiy  to  be  baOt  1901.   $6,300   aUotted.    SiztMO    mortars    nni 
by  hired  labor.    99, 1012.  carriages  mounted  and  partly  cleaned  and  pain  tod 

1900.  Work  begun  July  6,  1899.  66^1  e.  y.  01, 902.  ! 
excavated  for  foundations  and  10,290  c.  y.  concrete  1902.  Repair  work  on  slopes  and  roads:  mofi 
placed.  Battery  practkaUly  completed:  erecting  tar  and  carriage  dismount«d;  carriage  sent  awa^ 
trolleys,  whitewashing  and  painting,  faistalllng  for  repairs;  plans  for  electric  service:  battery 
electric  system,  and  minor  work  to  be  done.  Sum-  transferred  to  ArUUery  June  16, 1902.  02,  78&. 
mary  of  work,  with  itemised  cost.    Ten  carriages 

received  and  mounted  and  16  mortars  and  2  car- 
riages on  hand.    00, 1028, 1041, 1043. 


Part  14,  FPXX.    Site  3— Emplacements  for  Two  5-lneh  R.  F« 

Guns  on  Balanced  Pillar  Mounts. 

1899.  Ill  000  allotted.    Flans  prepared.    99,  yet  received.    Itemised  cost  of  a  c  y.  of  ooocrete, 
1013.  00,1031  1043. 

1900.  Work  begun  April  7.    Excavation  com-  1901.    Emplacements  finished.    01, 902. 
pleted  and  1,095  c.  y.  concrete  placed;  mounts  not 


Part  15,  FPXX.    Site  4— Emplacements  for  Three  S-Inch 

Guns  on  Disappearing  Carriages. 

1899.  Work  in  progress  on  a  detailed  survey  of  1901.    $15,000  aUotted.    Battery  ooostr.:  nearly 
site.    99, 1014.  finished;  guns  received.    01, 902. 

1900.  $103,000  allotted.    Work  begun  Mar.  1.  1902.    Work  finished;  plant  removed;   2  car- 
1900.    Wharf  built,  site  cleared,  and  excavation  ilages  received.    02»78S. 

made  by  contract:  12,637  c.  y.  removed  for  exca- 
vation and  placed  In  back  fill.  Erecting  oonstr. 
plant.    00,1030,1044. 


Part  16,  FPXX.    Site  4— Emplacements  for  Four  15-pounder 

B.  F.  Guns  on  Balanced  Pillar  Mounts. 

1900.  Flans   and   ests.   prepared.    00,    1032,         1902.    Battery    practically    finished,    except 
1044.  electrio-Ughting  plant  and  some  painting.   02,  785. 

1901.  $20,700     allotted.    Excavation     made; 
drainage  system  laid;  plant  prepared.    01, 903. 


Part  17,  FPXX.    Site  4— Emplacements  for  Three  S-lnch  B.  F. 
Guns,  Navy  Pattern,  on  Pedestal  Mounts. 

1900.    $16,000   allotted    tot  2   emplacements.         1901.    $3,200   allotted.    Bmplaoements-  for    2 
Some  materials  purchased.    00, 1032, 1044.  guns  completed  as  fv  as  possible.    Ol,  903. 


Part  18,  FPXX.    Site  4— Emplacements  for  Two  IS-pounder 

B.  F.  Guns  on  Balanced  Pillar  Mounts. 

1900.  $8,500   allotted.    Some    materials   pur-         1902.    Battery    practically    finished,    except 
chased.    00,1032,1044.  electric-lighting  plant.    02,785. 

1901.  $1,700  allotted.    Battery  partly  constr.; 
Qfver  half  of  concrete  In  place.    01, 908. 


t  foi 


See  Vol.  II.  pp.  ▼1-17971 
for  explimatloiis,  etc  J 
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Pirt  19,  FPXX.    Site  6— Emplacements  for  Two  S-lnch  B.  F. 
Guns,  Brown's  Segmental  Pattern,  on  Navy  Mounts. 


1890.  S5,0OO  allotted.  Deuned  survey  of  8lt« 
nade.  Coademxtttioo  prooMdings  institatod  for 
pQSs«sskm  of  title.    99,1013. 

1900.  fl5,00D  ftllottod.  Plans  prepareid;  ro- 
qoire  modjflcatkio  to  adapt  them  to  the  new  style 


of  moant:  no  information  is  at  hand  in  regard  to 
the  requirements  of  the  mounts;  no  work  has  been 
done.    GO.  1030, 1044. 

1901.    S30,000  allotted.    09,902. 

1909.    130,000  allotted.    09,780. 


Part  20,  FPXX.    Site  5— Emplacements  for  Two  15-pounder 

B.  F.  Guns  on  Balanced  Pillar  Mounts. 


1900.  18,500   allotted.    Some    materials   par- 
dased.    00.1092,1044. 

1901.  Excavation  completed;  drainage  system 
bi^;  plant  prepared.   01, 901 


1009.   t72D  allotted.    Rough  oonerete  placed 
and  dQocB  hung.   09|78a. 


Part  21,  FPXX. 


Emplacements  for  Three  10-lnch  Guns  on 
Disappearing  Carriages. 


1901.  1102,700  allotted.  Excavation  for  toon- 
dfttioD  completed;  drains  laid;  concrete  plant 
pnpered.   01.902. 

1902.  S40/K10  allotted.   Bough  concrete  com- 


I^ted;  constr.  work  actively  in  progress;  two 
10-inch  guns.  2  disappearing  carriages  received. 
09.784. 


Part  22,  FPXX. 


Miscellaneous. 


Onstniction  of  a  steel  tog.  1809.  $16,000 
ilkrtted.    Work  began  under  contract.    00,1015. 

1900.  Work  completed.  Used  lor  hauling 
vows  and  making  surveys  and  inspections.  Of 
ireat  sarvioe  in  iadlitating  and  cheapening  the 
ooc^.  work  carried  on  since  she  was  built.  00, 
U38l 

New  lighthoase  station  at  Admiralty  Head. 

1900.  88,000  allotted.  Plans  prepared  for  a  new 
^tioD  by  the  Lighthoase  Dq>artment:  turned  over 
to  the  Engineer  Department.    00, 1035.  ' 

1902.   Work  in  progress  on  constr.    09,  790. 

Moonting  guns  and  carriages. 

1898.  87,000  aUotted.  Two  10-inch  and  two 
l3-ioch  noodisappearing  carriages  and  6  mortar  car* 
ria^s  received.  Materials  lor  mounting  purchased. 
98,811. 

1899.  $16,000  aUotted.  Three  10-ineh  and  two 
l2-incb  Bondisappearing  carriages  and  16  mortar 
esniigcs  moonte^-  Four  10-inch  disappearing 
einisges,  three  10-inch  and  two  12-inch  guns 
ncdved.    99,1014. 

1900.  $5,000  allotted.  Six  UMneh  gnns,  thirty* 
two  la-inch  mortars,  one  12-inch  and  five  10-inch 
Bcndisppearing  gun  carriages,  and  twelve  12-inch 
Bortar  carriages  received.  Two  12-faich  and  three 
ifr-iBch  guns  moa&ted  oo  noodisappearing  car- 


riages, three  lO-inch  gone  on  disappearhig  carriages, 
and  12  mortars  on  their  carriages.  One  12-lnoh 
.and  four  10-inch  nondisappearing  carriages,  four 
10>inch  disappearing  carriages,  and  iour  12>inoh 
mortar  carriages  mounted.  One  10-inch  non* 
disappearing  gun  carriage  and  eight  12'lnch  mortar 
carriages  partly  mounted.  Six  12-inch  mortars 
moved  to  the  emplacements  ready  for  mounting. 
Two  12>inch  and  three  10-inch  guns  counted  on 
nondisappearing  carriages,  three  10-inch  guns 
mounted  on  nondisappearing  carriages,  three 
lO-inch  guns  mounted  on  disappearing  carriages, 
twelve  12-inch  mortars  mounted,  two  10-lnch  guns 
not  mounted,  four  12-tnch  mortars  not  mounted, 
one  10-lnch  disappearing  gun  carriage  mounted, 
one  10-inch  nondisappearing  carriage  partly 
mounted,  and  4  mortar  carriages  mounted,  were 
turned  over  to  the  Artillery  garrisons  during  the 
year.  Since  the  above  ordnance  was  turned  over, 
the  Artillery  mounted  one  10-lnoh  gun  on  dis- 
appearing carriage  and  4  mortars.    00, 1033. 

1901.  $2,725  allotted.  One  10-inch,  twelve 
12-inch  mortars,  two  5-inch,  five  lO-inch,  one 
19>inoh,  sizteeo  12-inch  B.  L.  mortars  mounted. 
01.008. 

1009.  $1,000  allotted.  One  12-lnch  gun  and 
carriage  mounted:  guns,  mortars,  and  carriages 
painted.    09,790. 
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Part  23,  FPXX.       Presenratlon  and  Repair. 


1900.  $5300  allotted  Blop«8  repalrvd;  white* 
washing  and  pitinring  finished;  waterproofing 
roofs  of  magasfnes:  care  of  torpedo  material  and 
misc.  work.  00,  1034.  Sft,000  allotted  tor  road 
betterment,  retrlmming  and  regtadlng  slopes,  and 
planting  a  windbreak  at  10-lnch  and  Id'lnch  gun 
battery  at  site  1.  f3,700  allotted  lor  repair  of  slopes 
of  mortar  battery  No.  1.  12,934  allotted  for  clear- 
ing, grubbing,  grading,  and  seeding  certain  areas 
at  site  1.  No  work  done  under  tiie  atiove  allot- 
ment.   00, 103&. 


1901.    SS,200  allotted  ior  latrtnes  sod 
supply  system,  site  4;  16,380  allotted  for  grading 
and  road  oonstr.,  site  1.    01, 906. 

1903.  9900  allotted  for  road  betterment,  site  4. 
OS,  7S9.  91«030  allotted  for  care  %nd  putting  tor 
pedo  material  in  condition  for  piMmanent  storage.: 
03,  790.  9575.10' allotted  for  care  of 
09,790. 


Part  24,  FPXX.    Range  and  Position  Finders* 


1900.  94,926  allotted  or  a  flro«ommander'i 
stetion  at  site  1;  92,370  allotted  for  1  at  site  2.  and 
95,000  allotted  ior  1  at  site  3.  Plans  being  pre- 
pared.   00,1035,1038.1039. 


1901.    96,000  allotted  for  battery-coinmandcr*B 
station,  sites  2  and  3;  910,200  allotted  for  battery 
commander's  station,  site  4.    01, 905^  90fi. 

1003.    Stations  buflt    03,787. 


Part  26,  FPXX. 


Sites. 


1807.  9650.74  allotted  for  sunreys  and  inci- 
dental expenses;  93,480  for  purchase  of  site  1; 
97,200  for  site  2;  and  943,075  for  site  3.  Two  sites 
were  obtained  partly  by  purchase  and  partly  hy 
condemnation;  negotiations  in  progren  for  pur- 
chase of  as  muoh  as  possible  of  a  third  one.  97, 
763. 

1898.  Bite  3  acquired  partly  by  purchase  and 
partly  by  ooodemnatfon  proceedings.  Proceedings 
begun  for  aoquirfaig  's  more  sites.    98, 810. 

1899.  9475  allotted  lor  purchase  ol  site  4.  Con- 
demnation proceedings  In  progress.    One  addi- 


tional tract  of  land  purchased.  Title  of  lands 
abutting  on  the  reservatfons  at  the  sites  of  2  groups 
of  batteries  aheady  buUt  deeded  to  the  U.  S.  by 
the  State  of  Washington.  Arrangemente  made 
whereby  the  lighthouse  reservatfon  at  the  same 
locality  b  to  be  transferred  to  the  War  Depart- 
ment in  exchange  for  2  pieces  of  land  now  part  o 
the  military  reservation.    99, 1014. 

1900.  938,060  allotted.  Proceedings  for  acqor- 
.ng  title  to  sites  4  and  5  completed  and  amount  U 
award  paid.    00, 1037. 


Part  26,  FPXX. 


Submarine  Mines. 


1899.  91,006.85  allotted  for  a  cable  tank  and 
torpedo  storehouse.  Title  to  proposed  site  not  yet 
secured.  Temporary  storage  tank  for  cable  on 
hand  prepared  by  throwing  a  crib  and  earthen 
dam  across  a  small  creek.    99, 1016. 

1900.  99,000  allotted  for  torpedo  storehouse. 
Work  begun  April  25,  under  contract,  the  U.  8. 
furnishing  sand,  gravel,  and  cement.  Building 
partlx  completed.   00, 1033, 1044. 


^001.  Building  for  storehouse  for  torpedo 
material  practically  completed:  material  moved 
Into  it.    01,903. 

Port  Angeles.  Wash.  975.000  aUotted  for  a 
reconnaissance  to  obtain  data  for  developing  t 
plan  for  defense.    98»  811.  , 


Part  27,  FPXX.    Supplies  for  Coast  Defense. 

1900.  9500  allotted  for  purchase  of  approved 
supplies  for  the  Artillery  garrisons.  No  requlai- 
tfons  received.    00.1066. 


'SrVo1.II.  pp.  Tl-17971 
I  tetxplimttons,  etc  J 
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FOPK.' 


PORTO  RICO  FORTIFICATIONS. 


(Non.-R«ports  on  these  works  from  1903  to  1912  are  of  a  generol  character  only.    See  the  flrst  16 
pliSitfftich  annual  rvport  from  1903  to  1912.) 


Firt. 


Title. 


Period. 


Engiiieers  (Chief  of  En^ 
FreKfratioa  and  rei 
Range  and  position  flnderi 


;  In  charge) 


1901-1912 
1901-1902 
1901-1902 


1  PR— Porto  Rk»  offloe. 


Part  1,  FOPR. 


Engineers* 


Chid  of  liiKlnMffs.    B^  01.  36;  OST  37;  03. 

i.9,14, 17;  04, 10, 12:  05, 12;  07,  12,  15. 


Bngtneon  'n  charKet 

Capt  W.  V.  Judflon,  1901. 
Capt.  C.  A.  F.  FlaicLer,  1902. 
Capt.  F.  R.  Shunk,  1908. 


Part  2,  FOPB.        Presenration  and  Repair. 


1901.  mjBflO  allotted.  Blight  repairs  to  ma- 
soarywoik,ElUacroL  01,909.  13,500  aUotted  Ibr 
ariliui  aaristants  to  engineer  officers;  tSOO  allotted 
gr  equipment  of  emdneer  troops.  01,  910.  Road 
coostr.  and  miic.  work.   01,910. 


1903.  1600  aUotted.  El  Motto  and  ootworki^ 
Sentry  box  repaired;  storeroom  refloored:  other 
misc.  work  done.  02,  791.  San  Cristobal  and 
outworks.  Floors  repaired;  wire  teoe  built; 
wooden  br.  rebuflt,  etc.    02, 70L 


Part  3,  FOPR.     Range  and  Position  Finders. 


190L  tl,OQO  allotted.  Flans  prepared  ior  oon- 
T«ndao  of  an  ezisUnic  aemaphore  station  on  El 
MoTo  into  a  prsctioe  station  for  a  type  A  finder. 
Kovgrkdone.   01,900. 


1902.   Work  on  above  oompleted  in 
1903.    02.791. 
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FOPC.«  THE  PANAMA  CANAL. 

Sm  Part  V  of  this  Index. 

^  FC-Faiujiul 


i^r^ilL^'^n  FORTIFICATIONS.  2033 


FOHI.*     HAWAIIAN  ISLAND  FOKTIFICATIONS< 

CbM  9i  Bnglneen.   R^  00,  6,  7;  01,  6;  03, 

T  03,fi.  9, 14, 17;  04, 10,  11, 1%  08, 12,  IS;  06»  IQ, 
a  li  07, 11, 12, 14,  15:  08»  16,  17,  19,  20;  00,  17, 
Lvlt  10, 19,  ».  23;  11,  19;  IS.  17. 
Swilaopp.  1809-1815. 

iHI-Hftwailan  Iskads  ollloe 
30462*~H.  Doic  740, 03-2— vol  2 ^16 
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i 


FOPI.<     PHILIPPINE  ISLANDS  FORTIFICATIONS. 

Chief  of  BnglnMn.    R^  09,  7;  03,  8,  9i  04, 

10, 12;  05,  12,  14,  15;  06,  10, 11,  18,  14;  07,  11,  12. 
14, 15;  08,  16,  17,  19,  20;  00,  17,  18,  10;  10,  10,  20, 
23;  11, 19;  12, 17. 
Bee  also  pp.  1809-1816. 

i  Pl-PbOipplne  Islaods  offloe. 


PART  m. 


MISCELLANEOUS  REPORTS. 
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GUIDE  TO  THE  USE  OF  PART  m. 


I 


t  ALPHABBnCAL  ITNDING  LIST  AT  THE  BACK  OF  TmS  INDEX. 

(See  also  Abbroviatioos,  page  vn,  Vol.  II.) 

There  is  a  finding  list  at  the  back  of  this  index,  composed  of  the 
names  of  rivers,  harbors,  or  works  referred  to  in  the  abstracts  through- 
out this  index.  The  names  are  arranged  alphabetically,  with  proper 
references  following  them  to  pages  of  this  index. 

The  first  page  of  the  finding  list  presents  information  useful  to  the 
user  of  this  index. 

^  KFLANATION  OF  SUBHEADS  USED  IN  FABT  in. 

The  same  general  plan  is  followed  as  is  outlined  on  page  21  of  this 

index. 

t  CONTENTS  OF  THE  « MISCELLANEOUS "  INDEX. 

This  Part  III  is  intended  as  an  index  to — (a)  matter  which,  in  the 
reports  of  the  Chief  of  Engineers,  has  been  entitled  "MisceUaneous;" 
Aat  is,  concerning  public  works  not  provided  for  in  acts  making 
appropnations  for  the  construction,  repair,  and  preservation  of 
works  on  rivers  and  harbors,  and  fortifications;  (b)  matter  which, 
in  the  reports  of  the  Chief  of  Engineers,  relates  in  a  general  way  to 
nver  and  harbor  improvement,  fortifications,  or  other  works. 

A  complete  list  of  the  abstracts  arranged  under  the  term  ''Miscel- 
laneous" is  printed  on  page  2039  of  this  index. 

The  ust  referred  to  forms  a  general  outline  of  the  duties  devolving 
upon  the  Corps  of  Engineers. 
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rsoB  Vol.II,iip.n-tm,>ndi 
»>4irortipimt)oiis.«t 


HISCELLAN£OUB  BBPOBTS. 


CONTENTS. 
MISCELLANEOUS  INDEX. 

axrOlTS,  TRR  CHIBF  OP  BHOINBEftS,  V.  B.  ABUT,  lSfl6-lBl*. 


its 
r  ■ 
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ICiac  60 

Misc.  60 

Misc.  01 

Misc.  62 

Misc.  03 

Misc.  64 

Misc.  65 

Misc.  66 

Misc.  67 

Misc.  68 

Misc.  69 

Misc.  -70 

Misc.  71 

Misc.  72 

Misc.  73 

Misc.  74 

Misc.  75 

Misc.  76 

Misc.  77 

Misc.  78 

Misc.  70 

Misc.  80 

Misc.  81 

Misc.  82 

Misc.  83 

Misc.  84 


Misc.  85 

Misc.  86 

Misc.  87 

Misc.  88 

Misc.  80 

Misc.  00 

Misc.  01 

Misc.  02 

Misc.  03 

Misc.  04 

Misc.  05 

Misc.  06 


Ifiae.    07 
Ifiae.   08 


Misc.    90 


Misc.  100 
Misc.  101 
Misc.  102 
Misc.  103 
Misc.  104 
Misc.  105 
Misc.  106 
Misc.  107 
Misc.  108 
Mbc.  100 
Misc.  110 


Misc.  Ill 
Mfac.  112 


DISTBICT  OF  COLUMBIA— OCntlDlied. 

Memorials— McMillan  Fonntain  (see  Misc.  65.  70) 

Monuments— Washington  Monument  (see  Misc.  65, 70) 

Parks  (see  Misc.  65) 

Lighting  (see  Misc.  65) 

Potomac  Park  (see  Misc.  65} 

Potomac  River,  fishwavs  (see  Misc.  65) 

Public  Building  and  (Grounds  (see  Misc.  51, 60, 66) 

Reservations— Occupancy  (see  Misc.  65) 

In  violation  of  law 

Roads— Aqueduct  Bridge  to  Mount  Vernon 

Ck>nduit  Road,  reconstruction 

Statues  (see  Misc.  SO,  60,  65) 

Telcmphs,  etc.— Putting  wires  underground 

Departmental  lines ^ 

Water  supply— Washington  Aqueduct 

Lining  tunnel 

Filtration  plant 

48-Inch  main 

Increasing 

Investigation  of  filtration  methods  (see  Misc.  75, 80) 

Metering,  United  States  buildings  and  grounds 

Preliminary  treatment  ^ant 

Reservoirs— ImprovingDalecarlla  Receiving  Reservoir 

Remodeling  Georgetown  Reservoir 

Parking  grounds.  McMillan  Park  Reservoir 

Whaives,  etc.  (see  Misc.  65) 


EZPIOBATIONS,  BXCORNOI88ANCn,  MAPPINOS,  BTC. 

Explorations  and  reoonnoissanoes  (see  Misc.  15-28) , 

Explorations,  reoonnoissantes,  and  work  in  the  fi«d  (see  Misc.  15>38) 

Fortieth  parallel— Geological  explorations 

Irrigation  (arid  lands,  Califomia,  etc) 

Lava  beds,  Modoc  campaign 

Maumee  VaU  ey \ 

MOitary  maps,  geological  maps,  etc 

One  hundredth  meridian 

Stones,  tests  of , 

Sutro  Tunnel 

Uintah  Mountains 

Yukon  River  (Raymond  exploratk>n) 


FOBTDICATIONS. 


United  States,  etc.  (see  i 
Panama  Canal  (see  page 


e  1703  of  this  index). 
7  of  this  index) 


LAWS. 


Laws  affecting  the  Corps  of  Engineers. 


ICONUMENTS. 


1910-1013 

1912 
IOOD-1912 
1000>19I2 
1008-1912 
18S2-18Q3 

1912 
1900-1912 
1900-1912 
1886-1900 
18&«U1912 
1900-1913 

1888 
1S98-1912 
1850-1912 

1912 

1912 
1880-1892 
1HS2-1912 
1$«)8-1901 
1910-1912 
1908-1912 
ISO^lfW 
190H-1912 
1908-1912 
1900-1912 


1867-1900 
1901-1913 
1867-1881 
1873-1912 

1873 

18i$ 
1866-1912 
1871-1885 

1864 

1871 

1872 

1871 


1912 
1912 


187^1912 


FortReoovtory 1911-1912 

Frederick  the  Great 19M-1905 

G  enerals  N ash  and  Davidson 1  1 90S- 1 906 

Guilford  Courthouse ^ '  1911-1912 

Kings  Mountain '  1906-1912 

Monterey ,  1908-1910 

New  Orleans '  1907-1909 

Point  Pleasant I  1908-1910 

Sergeant  Flovd I  1899-1901 


General  Shields . 
Valley  Forge. 


NATIONAL  PABKS. 


Crater  Lake,  Oreg. 
Yellowstone 


1910-1911 
1910-1912 


1910-1912 
188^1912 


r^i\ 


2041 

PWlDd. 


ApptnpfhtloM  DnUcniJtT  (ae* 
ABtatanU  (HI  pH  Hi  thh  bidai] 
BoHi]  o(  EngliiMn  In  Rlvoi  ■□( 


i 

BDd  Hu-bon... 


JgtndU)... 


,._    _._    _  .__    I).3137orUi 

llDtrurUni  mvlntian  (s«p-  213T  oc  thii  liidti) 

>>n(iitiltBbl«nl«<aM|i.3l37o[tlil9lDdu) 

Cu^CsMp-MmaflhlsbiiHii. 

CluapnlcMid  I>«lairara  ItayajMep.  JlOtof  thli  bidtit).. 

ChinpiDnbiua  Canal  (sM  p.  1108  ottliiilndai) 

BUniHCIuial  Lock— EnmfiwtloD 

RnlaivDaTlntiao 

feBimtoliiii9-(^l%nili  Mbrb  (■«  p.  1108  at  thl 

MtaslHtppt  RlTtr  <Me  p.  lin  ol  t£b  Index) . . 

Hl9HIUJRlTS(3»p.ll(SoItbkllldu) 

Dum,  dnlpliiia,  wain,  etc.,  In  ntvtnble  mUn 

Fnml!  KolribuMil  [mm  DOD-Ftdcnl  axircM 

HsbotltuKnap.  USTirfthtalndiii) 

AbroallDD  of. ^.. ,.„.-„-., ,..,,,. 

Prinltilier  utd  lurtior  works  (Dan-UDlUd  Statai).. 

Ii«i-Rul«  ud  neulaOons  pivtmhig  ll»tlng  <A 

Ktaniri  Rlnt—Sli-toot  cboonol 

NiribtioD,  PinnuMat  latiimatknut  Conf^ws  of .  ^ . . 

Stw  rock  Huboc— Supefvijkm  otcbuuMb 

Ntanu  Fslb-Control,  «c 

Ohio  Rim-CMtltottiii 


.  i«oe-mi 
.  im-mi 

.   IMO-lMl 


PttURlM-^InictuTalnwBtanol 

nttepowlnaKbc.m) 

UUdfu-Uko  Superior  Powtr  Co.... 

Wii«»jn— inii»n»jtal , 

Wocb,  line  tod  harbor— DcurlontkHi. . . 

OkubM  bT  prlTsta  putkg 

-■■-'--  tiftmihitt-'—' 


<rncki[H 


Jp  Crtalobal  Colon,  T 


'rwervatlon  of  bench 

1  eewriphicai  lurvBys  nt  ih>  Wu  i>) 
«^ed^  rOApplni 


iTraApplnEB.  e 


■•nrtmenl  (a 


Ut.  Bupaior-MaimBlk;  iurvay 

KM  nMiGooMlMrrj  Rivet 

"nfi'iiJe.Mt,-DBtrok.MU:li..anrt  1 

(olumlo,  KWMW,  aniiCBlUOrnlii. 
MorihBn  and  north wMUcnlakta-Clu 


i'  Khoou.  mUlUry  posts,  « 
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MISC.  1.  APPROPRIATIONS,  ESTIMATES,'  AND  EXPENDI- 
TURES. 


Each  annual  report  of  tbe  Chief  of  Ensineen 
refsrs  to  the  appropriations  made  by  Congress  ior 
the  works  referred  to  in  the  reports. 

See  each  abstract  in  this  index. 

See  summaries  on  pages  2279  of  this  index. 

The  ''Laws  affecting  the  Corps  of  Engineers" 
printed  i  n  each  annual  report  also  name  the  appro- 
priations made  tar  each  work  or  locality  named  in 
those  laws.  See  "Laws  affecting  the  Corps  of 
Engineers,"  on  page  2329  of  this  index  tar  the  page 
leferenoea. 

Additional  details  concerning  appropriations  are 
contained  in  H.  D.  421,  67th  Confess,  ad  session, 
and  also  in  Treasury  Document  373, 1883  (now  out 
«f  print).    These  two  latter  documents  have  been 


used  to*  make  a  complete  statement  of  the  money 
devoted  to  any  work  named  in  the  reports  of  the 
Chief  of  Engineers,  particularly  for  the  period  pze* 
ceding  1866. 

Estimates  are  submitted  in  several  w»y8.  For 
example,  each  report  of  a  survey  usually  contains 
an  estimate  of  the  cost  of  a  jvoposed  work.  Each 
annual  report  also  contains  estimates  of  funds 
required  tor  the  work  of  subsequent  periods,  in 
the  case  of  almost  every  woric  named  in  the  report, 
if  there  is  need  of  further  appropriatfons. 

The  reports  are,  in  the  main,  accounts  relating  to 
the  expenditures  of  whatever  tnadM  have  been 
appropriated. 


Estimates  of  appropriations  required  (1901-1912). 


FortiAcations.  01«  37;  03,  3S;  03,  17;  04,  12; 
05, 15;  00,  13;  07, 15;  08,  20;  00,  23;  10,  24;  11, 
19,  24;  13, 17,  22. 

U.  S.  Engineer  depots.  01,  42;  02,  45;  03,  23; 
04, 17;  05, 18;  00, 16;  07,  17;  08,  23;  00,  25;  10, 
V;  11,27;  12,25. 


U.  8.  Engineer  School.    01,  42. 

Engineer  equipment  of  troops.    1 1,  29;  12, 26. 

Rivers  and  Harbois.  01,  118;  02,  61;  03,  36; 
04, 18;  05,  20;  00, 17;  07  20;  08,  25;  OO,  29;  10b 
82;  11,33;  12,31. 


PhlUppine  Islands.— Contingencies,  Engineer  Department, 

Philippine  Islands. 


In  the  prosecution  of  work  of  great  importance 
In  the  Philippine  Islands  in  remote  and  almost 
Inaccessible  localities  the  operations  of  the  Engi- 
neer Department  require  funds  of  wide  applica- 
bility and  limited  restrictions  as  to  expenditure. 
Owing  to  the  eiroumstanoef  under  which  the  woA 


must  be  performed  an  appropriatton  of  this  cbsr* 
acter  has  been  found  essential  to  Its  satlslBctary 
prosecution.  Appropriations  of  $5,000  «ach  far 
this  purpose  have  been  made  for  the  fiscal  yean 
1911, 1912,  and  1913.    00,27;  10,81;  11,30;  12,27. 


Base.  %.    BOARDS— THE  BOAKD  OF  ENGINEERS* 

This  is  a  board  composed  mainly  of  Engineer     the  Army  fi>r  the  oonsideiatton  of  questions  relatiiig 


ofBoefs,  acting  in  an  advisory  capacity  to  the  Chief 
of  En^neers  in  Important  questions  of  military 
engineering,  IbrtillcatlonB,  and  river  and  harbor 
works  related  thereto. 

Additions  to  the  membership  of  the  board  have 
been  made  at  times  from  various  departments  of- 


to  the  detsnses'of  the  coasts  of  the  United  States. 

See  list  of  members,  "Fortifications"  index, 
page  1799  of  this  book. 

For  references  to  reports,  see  page  1799  of  Uil> 
indejL 


^  Special  esthnates  fonmaintooance  of  R.  and  H.  work,  etc.,  for  1909,  H.  D.  1462,  60th,  ad. 


[See  ToL  11.  pp.  Tt-vni,  and  2037-1 
I     2041  for  ezplanatloiu.  etc.      J 
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MISC.  3.    CHIEF  OF  ENGINEEKS— CmEFS  OF  THE  COUPS 

OF  ENGINEERS.' 


Name. 


RkliBrd  Gridley. 
Rc&a  Patnam . . 
UrisdaPdrtofl. 


Staphn  Boeh«fontaiiie. 
Hany  Burbaek 


JooftfliaaWlllIttns. 


haahQ.Swfit 

Vadnr  C  AnnlftMul . 
Aiizudv  MfMxmb.... 

QarteOntiot , 

Jflaph  0.  Tott«n 

J.J.Abwt 

St^tbaH.  Lone 

Josnh  0.  Tottn , 

Eic^Delaflflld 


AiHlTev  X.  HumphreTs . 

Horatio  O.WrlK&t 

JohnNtvtOD , 

JioaCDouM , 

TbsDis  L.  Gm«7 

WiQkm  P.  (Yalghlll. . . . . 

]ohoM.Wlboii 

larjM.  Robort , 

i^W.Bttkm 

GtoffeLQiUespiB. 


W.LManhin. 

W.H.Bixby. 


Rank. 


Colonel 

do 

do , 

Brigadier  general.., 

Major  general 

Lieutenant  colonel . 

.....do 


do.. 

do.. 

Colonel. 
do.. 


.do. 
.do. 
.do. 


do 

do 

do 

Brigadier  general. 
....do 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Titte. 


Chief  Engineer. 
.....do 


.do. 
.do. 
.do. 


Commander,  Cocps  of  Artlllerista 


and  Engineers 
Commander,     First 

Corps    ArtUlerists 

glneers. 
Pnnoinal  Engines... 

Chief  engineer 

....do 


RwimenC 
ana    En- 


.do. 
.do. 
.do. 
.do. 
.do. 


Chief,  Topogjpaphical  Engineer. 


Chief  Engineer, 
.do. 


Chief  of  Engineers. 

do 

do 

do 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Date  of  ap- 
pointment. 


June  —,1776 
Aug.  5,177» 
July  22,1777 
Nov.  17,1777 
Not.  16,1781 
Feb.  26,17W 

May     7,178B 


July 

Apr. 

Feb. 

July 

Nov. 

June 

May 

Dec. 

July 

Sept 

Mar. 

Apr. 

Jifiy 

Aug. 

June 

Mar. 

Oct 

July 

May 

Feb. 

Apr. 

May 

May 

Jan. 

July 

June 


8, 1802 
19,1806 
23,1808 
31,1812 
12,1818 

1,1821 
28,1828 

7,1888 

7,1888 

9,1861 

8,1868 
22,1864 
18,1866 

8,1866 
30,1879 

6,1884 
11,1886 

6,1888 
10,1886 

1,1897 
80,1901 

2,1001 

3,1901 
23,1904 

2,1906 
12,1910 


1  See  Tableof  reports  OB  page  ym»  V6L  n,  of  this  index. 


iaSC.4.    CmEF  OF  ENGINEERS— OFUCEBS  ON  DUTY 
IN  THE  OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 


]Ca|.Q.A0innion,18fl6. 

LLGoL  H.  0.  Wrf^,  1886-67. 

U.CQL  J.D.  Kurtt,  1866-7a 

U  CoL  L  C.  Woodruff,  1866-7QL 

Hkj.  W.  P.  Ciaighill,  1866-70. 

Cipt  W.  E.  Meirin,  1866-67. 

CoL  J.  0.  Parke,  1888-87. 

LtOoLT.L.  Casey,  1808-78. 

lhj.J.B.WhBe]er,187i»-72L 

U  CoL  J.  0.  Foster,  186IM7  and  1873-76. 

M^.Q.H.ElUot,  1874-82. 

Mai.  W.  J.  Twining,  1877-38. 

lbJ.H.  M.  Adams,  1879-96. 

U.  CoL  J.  M.  Wilsan,  1882^86. 

Uaj.  C.  W.  Baynumd,  1886-8ab 

UaJ.  J.  C  Post,  1887-89. 

K^.T.Tiiras,1887-M. 

CaptC.B.8ean,1888-6a 

Ml).  J.  0.  D.  Kni^t,  1880-gaL 

CoL  A.  Msdcsnsie,  18064)8. 

Csfit.  0.  W.  Qoetbab,  1804-66. 

C«ptW.M.Bl8Ck,  1806-97. 

Cipt  J.  B.  Kofan,  1806-190a 

UC.Hsrdiiig,i896. 

U.J.8.8e«e]|,l886. 


Lt  E.  Jadwln,  1807-96. 
Hi^.  J.  L.  Luak,  1898-63. 
Capt.  E.  Burr,  1896-99. 
Oapt.  W.  L.  Fisk,  1899. 
Oapt  J.  C.  Sanford,  1900. 
Lt.  C.  8.  BromweU,  1900-<tX 
Lt  8.  Cosby,  1900. 
K^i.  F.  V.  Abbot,  1900-10. 
Lt  Col.  W.  R.  Ltrermore,  1901; 
Oapt  M.  M.  Patrick,  1901-08. 
K^l.  H.  F.  Hodges,  1902-07 
Oapt  W.  V.  Judson,  19Q3-04. 
Oapt  C.  W.  KnU,  1008-06. 
CH>t  W.  J.  Baidan,  1906-00. 
Col.  S.  8.  Leach,  1908-60. 
Maj.  J.  B.  Cavanaagh,  1907-11. 
Lt  R.  R.  Ralston,  1908. 
K^l.  W.  B.  Ladne,  1909. 
Oapt  E.  N.  Johnston,  1006. 
1st  Lt  R.  C.  Moore,  1908-ia 
Lt  Col.  E.  Burr,  1910. 
1st  Lt  C.  K.  Rockwell,  1910. 
Lt  CoL  H.  Taylor,  1011. 
K^i.  B.  Jadwln,  1911. 
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MISC.  5.     ENGINEERS,  CORPS  OF.    (1900-1912.) 

(For  inlormation  on  the  same  subject  for  preceding  years,  see  each  annnal  rep(»t  at  the  begtaming. 


1900-O1.  Holding  commissions.  131.  Five  of- 
floen  separated  from  coips:  Brig.  Oen.  John  M . 
Witem,  retired;  Brig.  Oen.  Henry  M.  Robert, 
retired;  ^rig.  Oen.  John  W.  Barlow,  retired.  1st 
Lt.  Louis  C.  Wolf,  retired;  2d  Lt.  W.  H.  Lee, 
killed.  Added,  by  promotion  of  graduates  from 
U.  S.  Military  Academy,  10  second  lieutenants. 
By  act  Feb.  2,  1901,  corps  consists  of  160  officers 
and  3  battalions  o(  4  companies  each  o  enlisted 
men.  Actual  strength:  Peace  footing,  100  men  to 
company;  war  footing,  164  men.  32  officers  and  8 
companies  of  battalion  on  duty  bi  Philippines, 
China,  Porto  Rico,  and  Alaska.  Recommended 
that  increase  be  made  in  number  of  field  officers  to 
reestablish  ratto  prevailing  before  passage  of  act 
Feb.  2,  1901.  Table  of  distribution  of  officers. 
01,  3,  4. 

1901-02.  Holding  commJsstonB,  150.  Sepa- 
rated from  corps,  1:  Capt.  Jas.  i.  Meyler,  died. 
Added  to  corps,  by  transliBr  from  the  line,  i  first 
lieutenants,  9  second  lieutenants;  by  promotion 
of  U.  S.  Military  Academy  graduates,  7  second 
lieutenants,  6  promotions  to  first  lieutenants. 
Table  of  distribution.    02,3. 

1902-03.  Holdbig  commissions,  153.  Lost  7 
officers:  2d  Lt.  Francis  F.  Longley,  resigned; 
Capt.  R.  N.  McOregor,  died;  Lt.  Col.  Andrew  N. 
Damrell,  retired;  Col.  S.  M.  Mansfield,  Col.  Jared 
A.  Smith,  and  Col.  Peter  C.  Uaioes,  appointed 
brigadier  generals;  and  1st  Lt.  Edmund  M.  Rhett, 
resigned.  Added,  by  promotion  from  U.  S.  Mili- 
tary Academy  graduates,  10  second  lieutenants. 
Table  of  distribution.  At  present  it  is  necessary 
to  so  oombiike  works  and  distrists  as  to  throw 
upon  many  officers  such  a  number  and  variety  of 
duties  as  to  make  it  difficult  at  times  for  them  to 
devote  to  the  separate  districts  and 'the  varfoui 
items  of  woric  the  proper  detailed  consideration. 
OS,  3. 

1903-04.  Holding  commissfons,  150.  Lost  4 
officers:  Brig.  Oen.  O.  L.  OiUespie,  commissioned 
a  major  general,  U.  S.  Army;  Lt.  Col.  Chas.  J. 
Allen,  commissioned  a  brigadier  general,  U.  8. 
Army,  Col.  Chas.  W.  Raymond,  retired;  1st  Lt. 
Nathaniel  E.  Bower,  killed.  Added,  by  promo* 
tfon  of  graduates  .rom  U.  S.  Military  Academy, 
10  second  lieutenants.  Table  oi  distribution. 
04,3. 

1904^05.  Holding  commiasknis,  16o.  Lost  4 
officers:  Maj.  Theo.  A.  Bingham,  oommissfoned  a 
brigadier  general,  U.  8.  Army;  Col.  Alex.  M. 
Miller,  died;  Col.  D.  P.  Heap,  retired;  Col.  W.  A. 
Jones,  retired.  Added,  by  promotion  from  U.  S. 
Military  Academy,  U  second  lieutenants.  Tab.u' 
of  distributfon.    05, 3. 

190ff-06.  Holding  commissions.  170.  Lost  7 
officers:  Col.  Thos.  H.  Handbury,  retired;  M^. 
Eugene  W.  Van  C.  Lucas,  resigned:  Mi^-  Cassius 
E.  Oillette,  resigned;  Lt.  Col.  C.  F.  PoweU,  com- 
missioned a  brigadier  general,  U.  S.  Army;  Col. 


Chas.  R.  Suter,  retired;  Ut  Lt.  Feid.   Waiiams 
died;  Col.  O.  H.  Ernst,  retired.    Added,  by  pro 
motfon  from  U.  8.  Military  Academy,  9  sccod 
lieutenants.    Tab.e  of  distribution.    00*  3. 

1906-07.  Holding  oommisBiotts,  171.  Lost 
officers:  Col.  Wm.  8.  Stantfon,  retired;  Capt.  R.  P 
Johnston,  resigned;  Lt.  Col.  Jas.  L.  Losk,  died 
Col'.  Wm.  R.  Livermore,  retired:  Col.  W.  H 
Heuer,  retired;  Lt.  Col.  Oeo.  McC.  Derley,  retired 
Col.  Jas.  B.  Quinn,  retired.  Added,  by  promt> 
tfon  of  graduates  from  U.  8.  Military  Acadeniy 
8  second  lieutenants.  Selectfon  of  Lt.  Col.  Ge» 
W.  Ooetha(s,  MaJ.  David  DuB.  OaJUard.  antj 
Mi^.  W.  L.  Sibert  as  Isthmian  Canal  CMnixiissioD' 
ers.  Also  Maj.  Edgar  Jadwin  in  charge  of  a  divisfon 
of  canal.    Table  of  dlstributton.    07,3. 

1907-08.  Holding  commisstoiis,  172.  Lost 
officers:  Col.  Amos  Stickney,  retired;  Col.  Oairett: 
J.  Lydecker,  retired;  Maj.  JohnS.  Sewell,  reslgneu; 
Col.  Chas.  E.  L.  B.  Davis,  oommissfoned  a  brieadier 
general;  Col.  Jos.  H.  WfUard,  retired;  Col.  H.  M. 
Adams,  retired;  Brig.  Oen.  A.  Mackensie,  retired; 
Col.  Clinton  B.  Sears,  retired.  Added,  by  pro- 
motfon  oi  U.  8.  Military  Academy  graduates.  9 
second  Ifoutenants.  Table  of  distribution.  In- 
creasing amount  of  work  necessitates  mora  ofTioersi 
to  fill  duties;  60  are  recommended.    08, 3. 

1908-09.  Holding  commissfons,  183.  Lost  4 
officers:  Col.  T.  W.  Symons,  retired:  Col.  R.  L. 
Hoxie,  retired;  Col.  M.  B.  Adams  and  Col.  E.  H. 
Rttftner,  retired.  Added,  by  pramotfon  from  U.  8. 
Military  Academy,  15  second  Ueutenants.  Table 
of  distributfon.    09,3. 

1909-10.  Holding  commissfons,  IM.  Lost  ^ 
officers:  Lt.  Col.  H.  M.  Chittenden,  oonmitefoneu 
a  brigadfor  general;  2d  Lt.  John  A.  Hoiabird, 
resigned:  Col.  John  O.  D.  Kni^t,  commissfoned 
a  brigadfor  general;  Col.  Smith  8.  Leach,  died. 
Col.  D.  W.  Lockwood,  retired;  Brig.  Oen.  W.  L 
Maishall,  retired;  Capt.  John  H.  Poote.  re:»ii;nea. 
1st  Lt.  Carlos  J.  Stolbrand,  dismissed.  Added, 
by  promotfon  irom  U.  S.  Militarv  Academy,  l\ 
second  ifoutenants.    Table  of  distributfon.    10, ;». 

1910-11.  Holding  commissfons,  190.  Lost  i 
officer:  1st  Lt.  Frederfo  E.  Humphreys.  Added, 
by  promotfon  from  U.  8.  Military  Academy.  .' 
second  Ifoutenants.  Table  of  distribution.  Act  oi 
Feb.  27,  1011,  an  increase  of  5  colonels,  6  lieu- 
tenant colonels,  19  majors,  17  captains,  and  i. 
first  Ifoutenants.    11,3. 

1911-12.  Holding  commissions.  194.  Lost  .i 
ofitoers:  Col.  Walter  L.  Fisk,  retired:  Col.  Tba. 
L.  Casey,  retired;  Maj.  Edw.  R.  Stuart,  appoiniea 
professor  oi  drawing,  U.  8.  MUitary  Academy. 
Added,  1  probatfonai  second  lieutenant,  from  civu 
life,  and  6  second  Ifoutenants  from  (J.  S.  Militarv 
Academy  by  promoifon.  Table  oj  dlstrlbutiuxi. 
12,3. 
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MISC.  6.    DEPOTS— ENGINEER   DEPOT,    FORT   LEATEN- 

WORTH,  KANS. 


Ineliaixts  Ma).  8.  8.  Leach.  03;  Oi.    0^»t.  H.  ▼aiiotu  (applies  and  equipment  fer  the  Engineer 

Dflakyiie,O4,0Si    MaJ.  T.  H  Rae8,0ff,06:  07,03.  shop  of  instniction.    08,  21,  703;  04.  16,  773;  05» 

Mm.  C.  A.  F.  Flagler,  00.  la    Mat.  M.  L.  Walker,  17,  775;  06,  H,  845;  07,  16,  S73;  08,  31,  017;  00. 

11.  X  24, 061;  10,  25.  1075;  11,  26, 1137;  18.  M. 

lOOiMMi.    Additional   pontoon   materiaL   par* 
dated,  and  repaln  to  that  on  hand.    Porofaaae  of 


mSC.  7.    DEPOTS— ENGINEER  DEPOT,  FORT  BIASON. 

1905-06.   At  thii  depot  the  reaenre  and  ad-     tool  equipment  of,  kept  up  to  date.   06»  16,  847; 
nace  gnud  pontoon  tnine  kapt  in  repair  and  the     07«  17, 875;  08*  22. 


MISC.  8.    DEPOTS— ENGINEER   DEPOT,    FORT   TOTTEN, 

WILLETS  POINT  (1900-190IS). 

(For  similar  information  for  preceding  yeari,  aee  Misc.  82,  p.  2053  of  this  index.) 

1900-01.  Materials  for  repairs  and  instruction  pounds  submarine  mining  material  issued.  Tor- 
israed.  Additkma  made  to  pontoon  and  bridge  pedo  mammh  called  In  with  yiew  to  their  translBr 
equipage,  lepairs  to  old  pontoon  wagons.    Engl-     to  Artillery  Corps.    01.  41, 047. 

""!!ii?"l.'^^l''J!r''*°'h.^'*!S;"        »«»»-«»•   Tnmkn^I    to    Wuhtegtoo    Bm«. 

r^J^J"^^^"^^!?^^,     »cki,D.C.    oa.«. 
Mateilillor road constr. purchased.    Over  1|000,00J  ^ 


MISC.  9.    DEPOTS— ENGINEER  DEPOT,  HONOLULU. 

Thi!  depot  assembles  and  issues  property  and  and  obtains  and  issues  such  engineer  supplies  ai 

ci&t»radi  tx  the  military  surrey  of  the  island  of  are  required  by  the  Engineer  troo^  stationed  at 

Otfcn,  cares  for  property  in  store,  makes  such  Honoluhi.    11. 26;  18.  <.4. 
mioor  repairs  to  Instruments  as  can  be  made  locally. 


MISC.  10.    DEPOTS— ENGINEER  DEPOT,  MANILA,  P.  I. 

1900.  Thfe  depot  is  the  repository  of   two  Philippine  Division.    The  depot  also  makes  all 

dninooi  of  the  adyanoe  guard  ponton  equipage,  ordinary  repairs  to  instruments  used  in  the  military 

and  tor  minsUaneoos  tools,  property,  and  supplies  surveys  in  the  Philippine  Division.    10.  26,  1070 

leqoired  ior  issue  and  for  reserve  equipment  in  the  11, 26, 1141;  18,  24. 


MISC.  11.    DEPOTS  —  ENGINEER    DEPOT,    NEW    TORE 

CITY. 

In  Charge:  Lt.  Edw.  H.  Schuls.  1803-04.    All  property  and  records  transforred 

1902-03.   Depot  at   Wfllets   Point,    N.   Y.,      to  the  Engineer  Depot,  Washington  Barracks, 

ckied  June  30,  1902,  and  trensforred  to  Army     D.  C,  and  th.s  depo.  discontinued  on  June  30. 

BoikUsf,  New  York  City.    AU  property  disposed      04,15,775. 

of  bT  transfer  and  condemnation.    Purchases  of 

KogiMering  supplies;  instruments  purohased  and 

nfsired.   08,21,706 
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MISC.  12.    DIVOTS  —  ENGINEEB    DEPOT,    TANCOUVEII 

BAKKACKS. 


1908-lOi  A  ponton  tnta  oooslstbig  o  tlM 
principal  items  of  one  division  adTsnoe,  snd  one 
dirislon  reserve,  eqnipece  tnmsiBfred'lrom  Engi* 
neer  depot  at  Fort  ICason,  Od.,  to  this  depot 
Overbanllng  done.    00,34;  10^36,1077. 


1910-il.  Tiio  ArtOlery  gon 
overto  tbe  depot  fsr  storsge  of  eqnipmenL  Mate 
rials,  tools,  and  soppUas  parohasod  and  isned 
11,30;  It,  34. 


MISC.  13.  DEPOTS  —  EN6INEEE  DEPOT,  WASHINGTON 

BARRACKS. 


lOOl-oa.  Genenl  prupeiiy  transferred  Ikom 
WiUets  Point  to  Washington  Banacks.  Pondiase 
and  laBnanne  of  material  as  required.   oa«  41, 807. 

1009-03.  No  soitable  bnilding  idr  an  Engi- 
neer storebonse  available.  Many  minor  repairs 
and  alterations  made  to  old  buBdingL    OS,  10, 004. 

1903-04.    Routine  work  of  repairs,  etc   Minor 

*  repairs  made  to  a  number  of  Engineering  models, 

and  some  sent  to  Louisiana  Purchase  Exposition 

at  St.  Louis,  Mo.    ]>etails  of  work  at  depot  given. 

04,13.76a 


1904-Oft.    Purobase  and   israe  to  the  oom- 
panies,  troops,  batteries,  and  poets  of  reoonnaisBanoe 
nstruments  prescribed  in  0.  O   No.  24,  W.  D^ 
Feb.  14,1005.    06,16,757. 


1906-08.  New  stovehouse  practically 
plated;  used  »u  stoiage  of  depot  pwipeity 
14,887. 


01^ 


lOOO^W.  New  depot  storehouse  completed; 
new  building  for  shops  should  be  provided.  Est 
813,500  for  oonstr.  of  shed  for  protection  of  pootoo 
07,  16,  867;  08,  21,  000;  09,  23, 057. 


1900-10.  Provision  made  tor  oonstr.  shed. 
An  additional  shed  needed.  Large  number  o( 
instruments  turned  into  depot,  and  larse  number 
of  new  ones  purchased.  10^  26, 1067;  11,  35, 112?; 
19,23. 


MISC.  U.    ENGINEERS,    CORPS    OF — ENGINEER   DIVI- 
SIONS (1901-12). 

(Foriimilar  miiormatkm  for  praoeding  yean,  see  aannal  roportk- 


Northeast  IMvlalont 

Cd.  O.  L.  Olllesple,  1001. 
C61.  C.  R.  Suter,  1001.04-06i 
Col.  Amos  Stickney,  1006-<I7. 
Cd.  John  Q.  D.  Knight,  1007-ia 
CoL  Wm.  M.  Black,  1910-lZ 

Eastern  Dlvlsloni 

Col.  Amos  Stfekney,  1004-07. 
Col.  D.  W.  Lockwood,  1907-ia 
Col.  W.  T.  Rosntt,  1010-lZ 

Chesapeake  Dhisloni 

CoL  W.  A.  Jones,  1004-0& 

Southeast  Dlvlalont 
Col.  P.  C.  Hatais,  lOQS. 
Col.  J.  B.  Quinn,  10Q3-0& 
Col.  Amos  Stickney,  1006. 
Lt.  Col.  Dan  C.  Kingman,  1006-4)7,  1000-10;  Gol., 
1011-12. 

GQlt  DiTlaloBi 
Lt.  Col.  H.  M.  Adams.  1004-06. 
Lt.  Col.  Clinton  B.  Seari,  1005-07. 
Cd.  E.  H.  Ruflner,  1007-00. 
U.  Col.  L  H  Beaoh,  lOOO-UL 


Central  Dhrlslont 

Lt.  Col.  T.  H.  Handbury,  1001 
Col.  O.  J.  Lydecker.  10Q»^ 
Col.  C.  E.  L.  B.  Davis,  1008 
Col.  W.  T.  RosseU,  1008-ia 
Lt  Col.  J.  O.  Warren,  lOia 
Lt.  Col.  H.  C.  Newcomer,  1011-13L 

Lakea  IMvialonx 

Lt.  Col.  W.  L.  FIsk,  1008-00;  Ool.,  1010-a 
Col.  C.  MoD.  Townsend,  1011-U 

Northwest  DIvlalonf 
Col.  J.  W.  Barlow,  1001. 
Cd.  8.  M.  Mansfield,  1001. 
Lt.  Cd.  O.  H.  Ernst,  1001-06. 
Lt.  Cd.  W.  H.  Bixby,  1005-08. 

Southwest  DMaloni 
Cd.  H.  M.  Robert,  lOOU 
CoL  A.  Stickney,  lOOU 

Weatem  DIvlaloni 

Cd.  A.  Stickney. 

Col.  W.  H.  Bixby,  1008-IL 

Lt  Cd.  0.  L.  Potter,  1011-11 
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Kffth  FmHc  DIf  .^ons 

U.  Coi.  W.  H.  Hraer,  1901-04;  Col.,  1906-08. 

IlCoL  S.  W.  BoMBtor,  1907-08. 

UCd.  Mm  BJddle,  1909-lX 

I/.OoLTboLH.  Bees  lOU 


CoL:>.M.Maiiifleld,190QL 


Col.  Jered  A  Smith.  1900-01. 

Cel.D.  P.  Heep.  1901-03. 

Col.  T.  H.  Handbory,  1905-08. 

Col.  W.  H.  Hener,  190MI7. 

U.  Col.  John  Bfaldle,  1907-lQt  CoL,  lOU-U. 

Lt.  Go-.  TlMM.  H.  Bees,  1012. 


MISC.  15. 


HELD  SERVICE— ABIZONA. 


78, 1194  (Ariuna,  Ne- 


CfGIirBBBS. 
LtCM. 

nda.  nd  Utah). 
U.E.D.TbamM,5thGaT.    Ai,  77«  14flL 
UT.A.Tbne7,6ttiCeT.   B^78»mL 


Lt.  C.  F.  Ffelbey.    Mn  M  2547;  81,  SOB;  m. 
9847. 
Lt.  a.  J.  Fiebeeer.    B^  88,  3404. 
Lt  T.  A.  BiDCbem.    B«  84,  2899;  88,  a6SL 


MISC.  IC.       HELD  SERVICE— CAUFORNU. 


KHGnnSBBS. 
M4W.A.JoDet.    Ai,  88,  3403;  84,  2392 
ULUOany.   Ai,  88,  2099;  87« 814?. 
U  C.  0.  LTinan,  3d  Gar.,  A.  D.  C.   B 
:«  08, 4408;  84, 3463. 


08 


LtJ.  L.8e)M»,  30OiIiif.    B.«88,49S4. 
Lt  J.  F.  BeynoUa  Lendk,  ist  Omt.,  A.  D.  C. 
B^  08,  4380:  88,  4076. 
Lt.J.D.MilB7  8thArt.   U   97,  tiXi;  91^  Jm, 


MISC.  17.    HELD  SERYICE^CAUFORNU  AND  OREGON. 

raGlKEIBS. 
ChtafofBntlnem.  &i,68tU,8aL 


MISC.  18.       HELD  SERVICE— COLORADO. 

KNGUmBS.  in  ebargei 

ChW  flC  BnitaMa.  B^  97,  547;  99^  688;         Lt  J.  L.  Setaon,  30th  Inf.    B^  97,  4134 
^^  Lt  J.  B,  Bennet,  10th  Inf.    B«,  90, 3880;  (Oept) 

00,5451. 


mSCU.       HELD  SERVICE— COLUMBIA. 


EHGIlaKlS. 

^^"^KOflBMn.  B^  80,  249;  81, 348;  88. 
*a;  58, 344;  84,  39;  88»  345;  88,  317;  89,  380; 
^  IS6;  91,  450;  98,  434;  98,  488;  94,  443;  98 
07: 96. 442;  07, 547;  88, 552;  99, 639;  00,  718. 

hicbiiiit 

UT.W.SyxDoQL   B^  84^2549;  81,  3Ee8. 88, 

LtO.W.OoaUiah.   Ai.  88, 3407;  84, 34G8. 
".W.CUmHtt.   B.,  87. 3151;  88,2810. 
J*  I.  A.  Uftrtog^  4th  Inf     B.,  89, 3878. 
■ll.0.J.L7d»ck«r.   B^90,3599. 


Gapt  C.  H.  Clark,  Old.  Dept    B^  91,3945. 

lIaJ.T.lCcCrea,5thArt.  B^  98, 3458;  98,  440% 
94.3453. 

Lt  J.  L.  8ebon,  30th  Inf.  B^  98,  4254;  9a 
4074. 

Mi4.  T.  H.  Barry.    Ki,  97,4131 

Lt  J.  B.  Bennet,  7th  Inf.    B.,  98,  3784. 

Capt  H.  P.  ^cCain,  14th  Int  B.,  99, 3879:  Oa 
546a 


Aaelstantai 

A.  Downing.    Ai.88,34ia 
Lt  W.  C.  Brown,  Ut  Car. 


81,387L 
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MISC.  20. 


HELD  SERTICE—DAKOTA. 


BNGINEERS. 

Chief  of  Bnglneen.  lU  67,  53;  74«  12S;  75. 
131;  70,  123;  77,  130;  78.  147;  79,  189;  80,  347: 
81,  340;  89,  328;  83  348;  84,  348:  8ft.  377;  87, 
345. 

In  chaise: 

Capt  W.  Ladlow.    R^  74,  Ji,  828. 

Reoomioi88Biioe,  Black  Hilh.  74,  U,  098;  78, 
:),1113;  78,  111,  MO. 

Reconnolmiinrc,  Fort  CarroO,  Mont.,  to  Yellow- 
(tone  National  Park.    78,  Ui,  570. 

Lt  E.  Ifagiiire.  B.  (Custer  massacre),  76,  ill, 
fW;  77,  U,  1337,  133S  (expedition  against  hostile 
Sioux,  1878);  78,  ill,  1671;  70,  2350;  80,  2500;  81, 
2843;  (C!apt.)  818, 2843. 

Lt.  H.  8.  Taber.    lU  83,  2392;  84,  238^. 

Lt  J.  Blddle.    JL,  8ft,  2527;  87, 3149 

Asatatantsi 

Prof.  N.  H  Winchell.  Geologist  and  botanist. 
B^  74,  U,  eaO;  7ft,  U,  1131, 1172. 

O.  B.  Qrinnen.  Paleontok)gy  and  coology. 
74,  11, 632, 633;  7ft»  U,  1177;  70,  Ui,  684, 657. 


Prof.  J.  IC.  (>mlter.    R^  7ft,  ii,  1173. 

R.  P.  Wbitfleld.  New  fossils  &^  >ft,  li,  lao; 
7O,iU,604. 

Lt.  R.  E.  Thompson,  6th  In'.    JL,  70,  ill.  &11. 

£.  8.  Dana.    Geological  repor\    70,  iii,  657. 

Lt.  E.  J.  McClemand,  2d  Cav.    ILi,  77,   d,  1361. 

Lt.O.D.  Wallace,  7th  Car.  77,  ii,  1378  (YeUow- 
stone  expedition). 

Sergt.  J.  E.  Wilson.  B^  77,  ii,  137H  (YeUow- 
stone  expedition);  80,2530. 

Lt.  L.  R.  Hare,  7th  Cav.    B^  78,  iU,  16721 

Asst.  8arg.  V.  Havard,  U.  S.  A.  Botany.  IL. 
78,  lU,  1681;  80,  2513. 

Lt.  O.F.Long.  5th  Inf.  B^  78,  iU,  1688  Ooonal 
of  marches  under  (3ol.  N.  A.  Miller). 

Topographical  Asst.  J.  J.  Durage.  Survey 
military  reservation,  Fort  Keogh.  R^  79,  in. 
2363. 

Lt.  W.  Hoffman,  Uth  (}av.  Reoonnoisanoe. 
Moreau,  or  Owl,  River,  Dakota.    B^  70,  iii.  2367. 

A.  A.  Surg.  C.  E.  MoChesney.  Mammals  and 
birds.    JL,  70,  111,  2371. 

W.  W.  Payne.    Astronomy     B^  81, 2844. 


MISC.  21. 


'dRj. 


B  SERVICE— MISSOUKI. 


ENGINBBBS. 

In  charge: 

Lt.  E.  H.  Ruffner.  B^  718,  1121;  73,  1221;  74, 
ii,  622  (completion  o'  military  road,  Santa  Fe  to 
Taos,  N.  Max.),  625;  7ft,  11,  1233;  78,  iii,  HS,  724 
(lines  of  communication  between  southern  Colorado 
and  northern  New  Mexico);  77,  ii,  1309,  1401  (sur- 
vey of  headwaters  of  Red  River),  1410  (meteor- 
ology), 1422  (botany),  1431  (geology):  78,  iU,  1749. 
78,2329. 

Ma).  J.  W.  Barlow.    B^  74, 11,607. 

Lt   T.   N.   Bailey,    n^   81,  2837   (district  of 
Missouri  and  New  Mexkx>;  818,  2833  (district  o 
Missouri  and  New  Mexico). 

Lt.  O.  M.  Carter.  B^  83,  2389  (district  of 
Missouri  and  New  Mexico);  84,  2383  (district  o. 
Mteourl  and  New  Mexico) 

Capt.  W.  L.  Marshall.  B^  04,  8461;  (MiOO  Oft, 
4253;  88,  4073;  07, 4131. 


Capt.  C.  £.  UOlette.    B^  93, 3457;  03,  4401. 

Aaaistaiitat 

T.  H.  Saflord.    B^  73, 1243  (difference  of  long»- 
lude,  Denver,  Colo.,  and  Pueblo,  Colo.). 

Lt.  O.  S.  Anderson,  6th  Cav.  B.  (survey  > 
wagon  road.  Fort  Garland,  Coio.,  to  Fort  Winei^. 
N.  Max.),  70,  iii,  730. 

Lt  T.  M.  Woodruff,  5th  Inf.    &.,  77,  U.  1400. 
1467  (insects). 

Lt.  C.  A.  H.  McCaiiley,  3d  Art.    &.,  78,  iii,  17j3 
(San  Juan  reconnoissance;  entomology). 

Prof.  A.  Gray.    B^  78,  ill.  1832  (ttStany). 

T.  S.  Brandegee, C.  B.    B^  78,  iii,  1841  (botany). 

Prof.  C.  T.  Thomas.   B^  78,  lU,  1843  (orthopten). 

Prof.  H.  Strecker.    B^  78,  iii,  1847  (lepidopten). 

Asst.  Surg.  C.  Smart,  U.  S.  A.  JL,  70,  ill,  2331 
(analysis  of  Pagosa  Spring,  Colo.). 

Capt  H.  W.  Lawton,  4th  Cav.    B^*  83, 2391. 


MISC.  22. 


FIELD  SEKYICE— MISSOURI. 


BNGINBEBS. 
In  charse: 

MaJ.  J.  W.  Bartow.    B^74,  U,607. 
M^.  W.  E.  Merrill  (Bvt.  Col.).    B^  88, 1196. 
M^.  G.  L.  Gillespie.    B^  7ft,  ii,  1112;  78,  iii,  565. 
Capt  O.  J.  Lydecker.    B^  77,  U,  1135;  78,  IU, 


Capt.  J.  F.  Oregwy.  B^  70,  Hi,  2S16;  80, 2901: 
81,  2^29;  83,  2827;  83,  2383. 

Maj.  T.  H.  Handbury.    B^  84, 2879,  87, 314S. 

Capt.  W.  L.  MarshaU.  JL,  88,  2813;  80,  SA 
00,3600;  01,3493. 


-S<^  Vol  n,  pj>.  Ti-vm,  and  2037-1 
L      ZXMI  for  explanations,  etc.       J 


MISCELLANEOUS  BEPOBTS. 
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mSC.  23.  HELD  SEKYICE— NEW  MEXICO. 


SSGUfEKMS. 
CfakCorEniiiMcn.   B^  79»  IM;  81, 8«. 


bi  chaifM 

Lt  B.  H.  Rnffner.    B^  70, 2343 

U  C.  A.  Stvdman,  Mh  Otew, 


70,  2ML 


Beoonnoisaaiioe,  Santa  Fe  to  Fort  Stanton,  70,  iU, 
2848.  North  Star  Bead,  Fort  Bayard  to  the  canytm 
on  tfa»  Black  B.,  79,  lit,  2351. 

Lt.  T.  N.  BaOey.  B^  81,  2837;  83, 2833  (Dept 
of  liteoori  and  district  of  New  Mexico). 

9d  Lt.  B.  T.  Emmet.   Bi»81,2841. 


mSC.  U.    FIELD  SEKYICE— PACIFIC  DIVISION. 


KXGUIEKBS. 
(%kf  of  Bngmeen.    B^  67,  68;  68,  76;  78, 

131;  76,  12^  77,  130;  78,  148;  70,  180;  80,  248; 
91, }«;  82,  338;  88,  343;  88,  317;  80,  386;  00 
331  91. 40;  98, 630;  00b  718. 

lachaiies 

M^.  B.  3.  WiDJamaon  (Byt.  U.  CoL).    B^  68, 

Lt  J.  C.  Mallery.    B^  78,  ii,  1238;  78,  lU,  730; 

77,11,1441;  78,111,1878. 

Cipt.}.H.  Coster,  8th  CaT.    B^  78,  lii,  1878. 
U.C.F.  Palfrey.    B^  791,  ill,  2307. 


80,  2543;  81,  2868^ 


88,  2817;  88^ 


Capt.  W.  A.  Jones.   I 
(MaJ.)  89,2846. 

Lt.  J.  E.  Bnnofe,  Ist  Art. 
2870;  90,3603;  91,3047. 

Oapt  C.  L.  Potter  (Lt.  Col.  U.  S.  Vols.).    B. 
(Dept.  of  the  Padflc),  90, 3871  (ICanlla). 

Asalatantoi 

Lt.  E.  D.  Thomas,  5th  CaT.    Bi,  78,  ill,  753; 
77, 1448. 
Lt.  W.  O.  Haan,  3d  Art.    B.,  99, 3875  (Manila). 
Lt.  W.  P.  Wooten.    B.,  99, 3876  (Manila). 
Capt.  F.  B.  Shank.    B.,  99, 3878  (Manila). 


MISC.  W.       FIELD  SEKYICB— PHILIPPINES. 


EXGDIEEBS. 
Chkf  of  Engineers.    &,  99, 630;  00^  718. 

Inchsigt: 

CtptC.L. Potter.    B., '99, 3871. 

OqttJ.Bkidle.   B.,  00,5445. 

lbj.J.Biddle,ig01. 
3bj.  C.B.Sean.  1901. 

Assistants! 

U.W.Q.Haan,3dArt.    B.,99,387& 
MUW.P.  Wooten.    B.,99,3S76. 
CapL  F.  R.  Shook.    B.,  00,  3878. 

'AUf.  W.  Altstaetter,  1001. 
Q^t,  C.  F.  O'Keefe  (36th  Inf.  U.  8.  V.),  1901. 
1st  Lt  A.  R.  Baskette  (37th  Inf.  U.  8.  V.),  1901. 
ad  U.  G.  E.  Stewart  (10th  U.  8.  Inf.),  1^0(M)1. 


Special  reportas 

Capt.  O.  A.  Zinn,  1901  (northern  Loson). 
Ist  Lt.  J.  C.  Oakes,  1901  (southern  Luzon). 
1st  Lt.  8.  A.  Cheney,  1901  (southern  Loson). 

Operattonsi 

1900-01.  First  battalion  organised  hi  MaoDa 
from  old  companies  A,  B,  and  E,  O.  O.  No.  22, 
A.  O.  D.,  MaJ*.  C.  B.  Sears,  commanding.  Routine 
oflloe  work;  large  quantity  of  Uxrfs,  Itmiber,  and 
other  material  purchased;  8,800  maps  distributed 
throughout  division;  about  700  miles  road  in 
Luson  ropaired  and  rebuilt,  including  bridges  and 
ibnoes.  Lack  of  sufficient  number  of  officers  and 
troops  a  serious  handicap.    01,  43, 975. 


fflSC.  26. 


FIELD  SEKTICE— PLATTE. 


EXGLNEKltS. 

Chief  of  Engineers.  B.,  67,  53;  08,  77;  74, 
12;  75,  Ul;  78,  123;  77,  130;  78,  147;  79,  188; 
80,  247;  81,  340;  82,  327;  83,  342;  84,  348;  88. 
^\  88,  317;  89,  386;  90,  354;  91,  440;  98,  424; 
93,  eS;  98, 6391 

Inehaige: 

Lt.  B.  W.  Petriken.    B.,  68, 1197. 
Capt  W.  A.  Jones.    K.,  74,  U,  620. 


Capt.  W.  S.  Stanton.  B.,  78,  11,  1231;  76,  ill, 
704;  77,  ii,  1381;  78,  iii,  1705;  79,  iii,  2310;  80, 
2S05;  81,  2835. 

Lt.  D.  C.  Kingman.  B.,  82,  2831;  83,  2387; 
84,  2381;  88,  2525. 

Lt.  U.  M.  Chittenden.    B.,  88,  2818. 

Lt.  F.  W.  Roe,  3d  Inf.    B.,  89,  2877. 

Lt.  C.  A.  Worden.  7th  Inf.  B.,  90,  3601  91. 
3946;  92, 3450;  (Capt.)  93,  4403. 
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MISC.  27.    FIELD    SEBTICE— PORTO    RICO,    ENGINEER- 
ING OPERATIONS. 


APPROPRIATIONS. 

igOO,  112,386 
1900,        >600 

Total,    2,885 


ENGINEERS. 
Chief  of  Englneen.    R.,  00»  718. 
In  cbaiie.   Capt  W.  V.  Judnm.   lU  00, 54«. 


MISC.  28. 

ENGINEERS. 

Cbki  of  Engineers. 

348;  85, 377. 


FIELD  SERTICE— TEXAS. 

In  elimive: 

77, 130;  78, 148;  84»         Capt.  J.  F.  Oiegorj. 

1873. 
IfaJ.  W.  R.  LiTennora. 


R.,  77.  11,  1439;  78,  fIL 
R..  84»  2391;  85,  2521. 


MISC.  29.  ENGINEERS,   CORPS  OF— SERTICE  OF  OFH- 

CERS  ABROAD  AND  IN  THE  FIELD. 


Lt.  E.  M.  Adams.    03, 30. 

Lt  F.  W.  Altstaetter.    01,103. 

Lt.  W.  J.  Bardeo.    01, 95;  02,  49. 

KaJ.  J.  Biddle.    01,58. 

KaJ.  Wm.  M.  Black.    Ol,  52. 

Lt  E.  I.  Brown.    01, 112;  02, 53;  03, 27. 

Lt.  L.  Brown.    01, 110;  02,  52;  03,  26. 

Lt.  H.  Burgess.    01, 96;  02,  SO. 

Capt.  E.  Burr.    01, 03. 

Lt.  W.  G.  Gaples.    01, 117;  02, 50;  09, 33. 

Capt.  J.  B.  Cavanaugh.    01, 94;  02, 40. 

Lt.  S.  A.  Cheney.    01, 102;  02, 50. 

Capt.  H.  M.  Chittenden.    01,70. 

Lt.  Wm.  D.  Connor.    01, 97. 

Capt.  Spenoer  Cosbj.    01, 91;  03, 26. 

Capt.  Wm.  E.  Cralghffl.    01, 76;  02, 47. 

Lt.  Col.  C.  E.  L.  B.  Dayis.    02,  45;  03, 24. 

Lt  E.  J.  Dent.    01, 117;  02.  59;  03, 33. 

Lt  C.  P.  Echols.    01, 93. 

Engineer  Troops.    01, 80. 

Lt  Col.  O.  H.  Ernst    01,40. 

Lt  H.  B.  Ferguson.    01, 104;  02, 62. 

Capt  O.  D.  Fitch.    01,66. 

Capt  C.  A.  F.  Flagler.    01, 85;  02, 47. 

Lt  A.  H.  Fries.    01, 112;  02, 54;  03, 27. 

Capt  D.  D.  Oaniard.    01, 71. 

Brig.  Gen.  O.  L.  Oniesple.    01,45. 

MaJ.  0.  W.  Goethals.    01, 57. 

Col.  P.  C.  Hains.    01,45. 

Lt  W.  T.  Hannmn.    03, 3& 

Capt  W.  W.  Harts.    01, 89;  02, 47;  03, 2S. 

KaJ.  H.  F.  Hodges.    01, 61;  02,  46. 

Lt  G.  M.  Ho£Eman.    01, 96. 

Capt  E.  Jadwin.    01, 90. 

Capt.  H.  Jervej.    01,  83;  02,  47;  03, 2S. 

Lt  H.  C.  Jewett.    03,34. 

Lt  B.  N.  Johnson.    01, 116;  02, 58;  03, 3L 

Lt.  R.  Johnston.    01, 95. 

Capt  W.  V.  Judson.    01^83. 

Capt  C.  Keller.  -03,26. 


Lt.  W.  Kelly.    01, 113;  02, 55;  03, 28. 

Lt.  R.  D.  Kerr.    01, 112. 

Capt  J.  E.  Kuhn.    01, 76. 

Capt  W.  C.  Langfitt    01,  68. 

Lt  W.  H.  Lee.    01, 116. 

Lt  Col.  W.  R.  Livermore.    01, 50;  02,  4B. 

Capt  E.  W.  Van  C.  Lucas.    01, 82. 

Lt.  Col.  Wm.  Ludlow.    01,  40. 

Lt  O,  R.  Lukesh.    01«  115;  02, 57;  03, 30. 

KaJ.  J.  L.  Lusk.    01, 56. 

Lt  E.  M.  Mazkham.    01, 114;  02, 66;  OS,  29. 

HaJ.  G.  HcDerby.    01, 55. 

Capt  R.  McGregor.    01, 90;  02,  48;  03, 25. 

Lt  Wm.  A.  Mitchell.    03,34. 

Capt  J.  J.  Morrow.    01, 93;  02,  48;  OS,  26^ 

LtJ.C.  Cakes.    01,100. 

Lt  C.  W.  Otwell.    02, 58;  OS,  31. 

Lt  E.  D.  Peek.    01, 116;  02, 59;  03,  32. 

Lt  G.  B.  PiUsbury.    01, 115;  02, 56;  03,  20l 

Lt  J.  H.  Poole.    03, 32. 

Capt.  C.  L.  Potter.    01, 79. 

Lt.  L.  H.  Rand.    01, 114;  02, 56;  08, 29. 

Capt  T.  H.  Rees.    01, 78. 

Capt  C.  8.  Riche.    01, 78. 

Ua].  C.  B.  Sears.    01, 51;  02,  45;  OS,  94. 

Capt  /.  Sewell.    01, 92. 

Lt  C.  O.  Sherrffl.    01, 115;  02, 58;  03, 3L 

Capt  F.  R.  Shunk.    01, 81. 

Capt  Wm.  L.  Sibert.    01,74. 

Lt  J.  R.  Slattery.    01, 115;  02, 57;  03, 30. 

Lt  O.  R.  Spalding.    01, 116;  02,  69;  OS,  33. 

Lt  H.  W.  Stickle.    01,113. 

Lt  Wm.  P.  Stokes.    03,31. 

MaJ.  C.  McD.  Townsend.    08,34. 

Lt  H.  L.  Wigmon.    02, 58;  OS,  31. 

Lt  A.  Williams.    01, 117;  02,60;  03,34. 

Capt  E.  S.  Winslow.    01,84. 

Lt  J.  A.  Woodroil.    01, 112;  02,  S«  OS,  SB. 

Lt  W.  P.  Wooten.    01,109. 

C^>t  G.  A.  Zion.    01,  67;  02, 46. 


I  Ciyllian  assistants,  00,  545a 


•  Eqn^menti  Engr.  Troops,  00b  54S0. 
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MISC.  30.    OOKPS  OF  ENGINEERS— DUTIES  OF  OFFICESS. 


Eaefa  amnul  report  of  the  Chief  of  SnffiaMn 
telETs  brieflj  to  the  diaracter  of  the  dntiee  per- 
&naril  during  the  preoedhig  fiscal  year  by  the 
Deiohen  of  the  Corps  of  Engineers,  U.  8.  Army. 

From  1901-1912  alone  the  time  of  the  membera 
ef  the  corps  has  been  distributed  aooordlng  to  the 
isibpi  ing  classifications: 

ilNPBce  (sidness,  leaTe.  etc.)' 

AdjQtant  General's  Office,  U.  8.  Army. 

AjsncDltDie,  Department  of,  bntldtnga  for. 

Aid-de-camp. 

AJsska,  Board  of  Road  Commisaloiiera  fan. 

AJa^Foadvorkin. 

Araj  Field  Engineer  School,  Fort  Leayen- 
r9th.Eaiis. 

.^7  War  College,  on  dnty. 

AsB^tant  Chief  Engineer  Officer,  military  map- 
;%,  Philippine  Islands. 

Ajsiitant  Chief  Engineer  Officer,  military  dS- 

Assistaat  to  Engineer  Commissioner,  District  of 
Cofambia. 

Asistants  to  the  Chief  of  Engineers. 
Atiactie  Division,  Engineer  Officer. 
fitttaUoD  of  Engineers,  Second. 
Bosrd  tor  improvement  of  harlxv  at  Ooam. 
Eaard  of  Engineers. 

Bcaid  of  Ordnance  and  Fortification. 
Board  of  road  commissioners  in  Alaska. 
BojQding  for  Department  of  Agricoltwe. 
Buildings  for  Ooverament  Printing  Office. 
BmUing  for  SoMJers'  Home. 
Building  for  War  College. 
Building  for  Washington  BarradES. 
California  Ddbris  Commission. 
Qunging  stations. 

Oiki  Engineer  officer,  military  departmani. 
Qxi  Engineer  officer,  military  divisioin. 
Chief  Engineer  officer,  Pacfflc  Division. 
Chief  Engineer  officer,  Philippine  Division. 
Oatl  Engineer  officer,  Southwestern  Divisioii. 
Chief  of  Engineers. 

Chief  of  Engineers,  assistants  to  the. 
Chief  of  Engineers,  office  of. 
CotnmUa,  Department  of  the. 
Conuaand  of  Engineer  troops,  Hawaiian  mauds 
Coniea  University,  nnder  instraetion  at. 
Ccba. 

Cuban  affiain. 

CQba,DQ)aitmentof: 

CGl»,airoatefrom. 

I)«pvtment  of  C^fomla,  Engineer  offioer. 

r^epartmentofCnba. 

I^cptftnient  of  the  Colombia. 

Department  of  the  East.  • 

^^cpvtmentof  the  East,  Engineer  officer. 

D«i)artmentofttie  Lakes,  Engineer  officer. 

i><pvtmeat  of  the  Missoiirl,  Engineer  officer. 

District  of  Ootambia,  assistants  to  Engineer 


Dstrietof  Colmnbia,  Engineer  Commissioner. 
I>istriet  of  Colambia,  government  of. 
I>ivisionEngtaMr. 
PWdenoffliftPhflippi 


East,  Department  of  the. 

Engineer  Commissioner,  District  of  Columbia. 

Engineer  Commissioner,  District  of  Columbia, 
assistants  to. 

Engineer  Department. 

Engfaieer  Department  at  WiUets  Point. 

Engineer  district,  under  instructions. 

Engineer  offioer,  Atlantic  Division. 

Engineer  offioer.  Department  of  California. 

Engineer  officer,  Department  of  Missouri. 

Engineer  offioer,  Department  of  the  East. 

Engineer  officer.  Department  of  the  Lakes. 

Engineer  offioer.  Department  of  Texas. 

Engineer  SchooL 

Engineer  School  of  Application. 

Engineer  secretary  to  lighthouse  board. 

En  route  ttom  Cuba. 

En  route  ftrom  Philippine  Islands. 

En  route  to  Philippine  Islands. 

First  Battalion  of  Engineers. 

Fortifications. 

Fortifications  at  Ouantanamo  Bay,  Cuba. 

Fortification  work  in  the  Hawaiian  Islands. 

Fortification  work  in  the  Philippine  Islands. 

Fortification  work  in  the  United  States. 

Ft.  Bayard,  N.  Hex.,  general  hospital. 

Ft.  D.  A.  Russel,  Wyo.,  troops. 

Ft.  Leavenworth,  Kims.,  post  of. 

Ft.  LoaTcnworth,  Kans.*,  Service  School,  on  duty. 

Ft.  Leavenworth,  Kans.,  troops. 

Ft.  Ka«ni,  Cal.,  post  of. 

Ft.  Recovery,  monument  at. 

Ft.  RHey  Kilitary  Reservation. 

Ft.  Totten,  post  of. 

Ft.  Washakie  Military  Road. 

General  Hospital,  Ft.  Bayard,  N.  Mex. 

General  Staff,  Philippine  Division. 

Government  of  the  District  of  Columbia. 

Government  Printing  Office,  buildings  for. 

Graduating  leave  of  absence. 

Guam,  harbor  at,  board  for  improvement  of. 

Gnantanamo  Bay,  Cuba,  fortification  at. 

Hawaiian  Islands,  Engineer  troops,  command  of 

Hawaiian  Islands,  fortlflcatlon  work  in. 

Hawaiian  Islands,  troops. 

Infantry  and  Cavalry  School  and  Staff  College. 

Inland  Waterway  Commission 

International  Congress. 

Isthmian  Canal  Commission. 

Leave  of  absence. 

lighthouse  Board. 

Lighthouse  Board,  engineering  secretary  to. 

lighthouse  duty. 

yjgiithmMiA  Establishment. 

Jfelne,  the  battleship,  removal  of. 

Maneuver  division,  troops. 

Military  attadids  with  Russian  and  Japanese 
Armies. 

Military  attaches,  Tokio,  Japan. 

Military  attach^  to  United  States  legations. 

Military  Department,  chief  Engineer  offioer. 

Military  Division. 

MUltary  Division,  assistant  chief  Engineer  olBeer. 

MUltary  Division,  chief  Engineer  offioer. 
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liiUtnry  Dupplng  la  tbe  FhlUiipliw  Iiluida. 

Ulssinlppl  RivBr  CoDtmlssloD. 

Hbaissippl  River  ImprDvemfinL 

MlBOurJ  Rlvei  Commlsalaa. 

UoDumect  at  Ft.  Secoreij. 

NHtimial  ilOa  annpetlUoD. 

Noithem  and  uoilliwestera  Uku,  mmj  ol. 

Office,  OiIeforBtafl. 

Office  of  tbe  Chier  of  En^Eocen. 

Od  duty,  Army  War  CoUege, 

Od   doty.    Serrice    Bchcnl, .  Ft.    Letvonwortli. 

Ordnance  and  rartfficatlMi,  Board  of. 

PaeiBc  Coast,  trcx^iB. 

Padflo  Dfvhlaii.  chkf  Engtneei  officer. 

Panama  CUial,  dairanof,  preparation  of  plaoi. 
pblUpplne  ptvislao,  chief  EngEnnt  offloar. 


FbJllppiiM  Island),  en  loale  from. 

PhlllpplDe  tilands,  en  nmU  to. 

PUUppine  Islandi,  tortlBcstloa  work. 

Fhllippiae  Islands,  troops. 

Phlltpplne  Islands,  military  mapping  In. 

PbillppfM  Islands,  mllllary  mapping,  assistant 


-('lilef  Englni 
Fbil^pio-.,  -^ 
Peel  of  Ft.  Lea' 
Pc8t  of  Ft.  i- 


Jlvislai  of. 


P(Bl  Df  Ft.  Toti 

Post  of  Wasliingtoii  Barraclc]. 

piepaiatlcin  plans,  defense  of  Panama  CbnaL 

Providrma]  Qeneral  Btail. 

Public  Boildln^  and  Gromids. 

Removal  of  the  battleship  MaHu. 

JUver  and  harbor  wcrks. 

Road  vock  in  Alaska. 

Bunlan'and  J^tanen  Annka,  miiltar;  atlaiA 


School  of  tbe  Lisa. 

Becond  Battalion  of  E: 

Bkk,  absent. 

Soidien'  Home,  building  Cot. 

Boitlhtreslem  Dlrisian,  chief  EnghKei  ol!nt 
-  Btate,  War,  and  Navy  Buiidlnc.  snpeitniui 
ot. 

Bnperintendenl,  Slate,  War.  and  Nary  Boili 

Survey  duty.  YosemlU  Nallonal  Fark. 

Burvey,  nortium  and  northweslern  lakei 

Texas.  Department  ot.  Engineer  oDcat. 

Third  Battalion  of  Engineers. 

Tokyo,  Japan,  military  attach^. 

Troops  at  Vanoourer  Bairaoki,  WariL 

Troops,  Paciflc  coast. 

Troops.  Ft.  D.  A.  Buset.  Wyo. 

Tnxips,  Ft.  Lesvenvorth,  ^ni. 

Troops,  ruaaenver  division. 

Troops,  PUlippine  Isljnds. 

Troops.  Hawaiian  Islands, 

TWEltth  Inlematlonal  Congresof  NarlgaUm 

Under  instruction  at  Cornell  Unirerslty. 

Under  faistruction  hi  Engineer  dislriiA. 

United  States  Engineer  School. 

Uniled  Btatss,  fortiScation  work. 

United  States  legation,  mUliary  atlacM  to. 

United  Slates  Ullitary  Academy.    • 

Vancoaver  Barracks,  Wash.,  troops  at 

Vlcksburg  National  UiHtarr  Pa^ 

War  CoUege.  buildhlg  for. 

War  College  Board. 

Washington  AqncddCt. 

Washingt^in  Barracks,  building  lor. 

Waahin^flon  Barracb,  poet' of. 

WUIeU  Point,  EnglDeer  Department. 

Yellowstone  National  Fark. 

YoBemlle  Natkmal  Park,  surrey  du^. 


MISC.  31.    POSTS— SUBPOST  OF  FOBT  FOOTE,  MD. 

1001^>2<  Sltnated  on  Uaryland  bank  of  the 
PMonuu  R.,  S  miles  s,  of  tbe  dty  of  Washington. 
Used  lor  drOl  purposes.  Buildtnga  are  old  and  ta 
a  baul  state  of  repair.   (»,7Wi. 


rSrt  Vol.  II,  pp.  vi-vni.  and  2037-"| 
i     2(H1  for  explanations,  etc.       J 
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MISC.  32.  POSTS— PORT  TOTTEN,  N.  Y.  (INCLUDING 
U.  S.  ENGINEER  SCHOOL,  BATTALION  OF  ENGINEERS, 
AND  ENGINEER  DEPOT),  1866-1901. 

(See  Miae.  8  on  p.  a045  of  thk  index.) 


COfTHUCTS. 

1887.  30  m.  of  singleHwndnetor  cable  and  9  m. 
'Hsn  cable,  e4,9l6.50;  36  rotary  tiansiEffinea, 
8455^2:  36  oO  engines,  complete,  |17^ia;  S6  elao- 
7k  sungb  batteries,  complete,  17,384;  28  fwitcb- 
twds,  complete,  16,807.84.    98,576 

1888.  «  operating  boxes,  complete,  81,307.20, 
98,  IkS;  25  m.  multiple  cable,  847,500;  100  m.  aingle 
abis,  C6,500;  75  m.  single  cable,  826,213.50;  100  m. 
3!iltijpl8  cabie,  1150,500:  1,000  torpedoes,  complete 
tmMXiO;  7  vooden  pontoon  boats,  complete, 
11^  1  fireproof  instrament  repair  ahop,  87,550. 

1899.  6  yawl  boats,  complete,  8702;  white-pine 
jmber  for  bridge  equipage,  81,333.47;  18  wooden 
poDtooQ  boats,  complete,  84,050;  2  frame  storage 
dids,  1745  each.   90,  683.    Repairs  to  wharf, 

tm.^^  00,1068. 

1900.  50,000  brass  washers,  78t  por  pound; 
oaapooDd  pings  and  glands,  81,689.66;  12,000 
!m  8«;  8,000  7"  and  4,000  9"  wire  cut-outs,  6t; 
m  alominom  metal  cases,  83.10;  66,000^  No.  10 
keritt  iosohted  wire,  811.50,  &nd  25,400'  No.  12, 
iSiUper  1,000';  5  slow-speed  rotary  transformers, 
nu  each;  6  oil  engines,  4-hocsepower,  8660;  €  eleo- 
Menrttcbboards,  8380;  500  thermometerB,  66f;  100 
tijsrametecs,  12.45;  18,138'  b.  m.  Oregon  whito- 
piae  timber,  ISO  M;  200  500-pound  anchors,  81,200; 
CQcotoDt  boxes,  8760;  7,500  split  keys  for  shackles, 
MS;  1,100  spUt  keys  for  mines,  849.50;  1,700  mine 
sad  2^aDcbor  shackles  and  3,500  mooring  sockets 
atflOteacb.  00,1068. 

IKGDiBERS. 

Chief  of  Bngineeis.  B^  66,  U,  19;  67, 15;  68, 
21;  80, 20;  70, 28;  71.  26;  79.  26;  73.  27;  74.  32 
75,  S,  131;  76,  32,  122;  77.  28;  78,  32;  79,  30 
%»,  81,61;  82, 61;  88,  56;  84,  65;  88,  52;  86, 
S;  87, 12;  88,  8;  89,  12;  90,  10;  91,  16;  99.  19; 
n,  17;  94,  17;  9ff,  18;  96,  6;  97.  4;  98.  5;  99^ 
5,ii;00,3S,36;Ol,3». 

bduige: 

Capt  F.  Earwood,  1866. 

U  CoL  H.  L.  Abbot,  1866-85.    B«  80,  297;  81. 
^.  82.443;  83,389;  84,  425;  88.  425. 
UCoLJ.C.Duane,1868. 
l^  Col.  C.B.Comstock,  1888.    B^  86.  4n. 
U.COLW.R.  King,  1886-05.    B^  86.  489;  87. 
fl9;88,  345;  89,  467;  90,  380;  91.  537;  92,  473; 
«,M7;  94,467;  96,521. 

H>i.W.T.BoaBea,l896. 

H  1.  0.  D.  Enfght,  1806-1900.    B^  96,  451; 
W.5S8;  98, S63;  99, 650;  00. 1045. 

M>i.W.M.  Black,  1901.    01.927. 

^*^^*"a<rfSnglneen-Company  A— In  charge: 

^•pt.A.BticknBy,l86B. 
^t- A.  lUckensle,  1869-78. 


lit,  W.  T.  Rossell,  1874 
Capt.  J.  W.  Cuy&er,  1875. 
Capt.  J.  A.  Meroer,  1876. 
C^>t.  T.  H.  Handbury,  1877-79. 
Capt.  J.  B.  Quinn,  1880. 
Lt.  F.  V.  Abbott,  1881. 
Capt.  C.  W.  Raymond,  1882. 
Capt.  E.  H.  Ruflner,  1883-«4. 
Capt.  J.  O.  D.  Knight,  1885-87. 
C^>t.  S.  W.  Roessler,  1888-89. 
Capt.  C.  B.  Sean,  1890. 
Capt.  W.  A.  Fisk,  1894^95. 
Capt.  8.  W.  Roessler,  1896-4)7. 
Capt.  W.  C.  Ungfltt,  1898. 
Capt.  F.  R.  Shunk,  1889. 

Company  B— In  charge: 

Capt.  A.  H.  Bumham,  1868-7a 
Q^t.  W.  R.  King,  1871-75. 
Lt.  J.  B.  Quhm,  1876. 
Capt.  A.  M.  Miller,  1877-^1. 
Gq)t.  J.  H.  Wniard,  1882-83. 
Capt.  C.  F.  Palfrey,  1884. 
Cftpt.  T.  N.  Bailey,  1885. 
Lt.  H.  M.  Chittenden,  1886. 
Capt.  B.  Maguire,  1887-^. 
Cs^t.  R.  L.  Hozie,  1880-40. 
Capt.  W.  T.  Rossell,  1894-95. 
Cq;>t.  W.  C.  Langfltt,  1S96-97. 
Capt.  8.  W.  Roessler,  1896. 
Capt.  W.  L.  SIbert,  1899. 

Company  C—In  charge: 

CS^it.  A.  H.  Hol«ate,  1868. 
Capt.  O.  H.  Ernst,  186i»-70. 
Capt.  W.  C.  Raymond,  1871-7X 
Capt.  J.  C.  Post,  1873. 
Capt.  W.  R.  Livermoie,  1874-77. 
Capt.  J.  F.  Gregory,  187^-79. 
Capt.  J.  C.  HaUery,  1880-83. 
Capt.  P.  M.  Price,  1884-85. 
Lt.  W.  C.  Langfitt,  1886. 
Capt.  E.  Bergland,  1887-00. 
Capt.  W.  M.  Black,  1894-0&. 
Capt.  T.  A.  Bhigfaam,  1896. 
Capt.  O.  D.  Fitch,  1897. 
Capt.  E.  Burr,  180S-09. 
Capt.  O.  D.  Fitch,  1899. 
Capt.  Thos.  H.  Rees,  1900. 
Capt.  H.  Jenrey,  1900. 

Company  D— In  charge: 

Capt.  8.  M.  Mansfield,  1867-70. 

Practically  abandoned  in  1871;  exists  only  in 
name,  and  is  commanded  by  the  battalion  ad- 
jutant. 

Maj.  J.  Millis,  1896-1000. 

Company  E— In  charge: 
Oi^t.  W.  Ludlow,  1867. 
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Capt.  J.  W.  Cuyler,  1868. 
Capt.  P.  C.  Hains,  18<»-70. 
Capt.  O.  H.  Ernst,  1872-78. 
Capt.  C.  W.  Raymond,  1880-81. 
MaJ.  W.  8.  Stanton,  1883-85. 
Capt.  P.  K.  Price,  1886-88. 
Capt.  G.  McC.  Derby,  1889-M. 
Cbpt.  J.  L.  Lnsk,  1804-07. 
llaj.  O.  W.  Ooetbato,  180fr-1900. 

Assistants. 

Beportsi 

Capt.  J.  B.  Quinn.    80, 302;  81,  426. 

2d  Lt.  W.  L.  Fisk.    80.  302,  312,  314;  (1st  Lt) 

818  310. 

Lt.  J.  C.  Mallery.    80,  306,  307;  (Capt.)  84,  430. 

Lt.  E.  Oriffin.    81,  425,  4»;  82,  448;  83, 304. 

Lt  J.  H.  Willard.  81.  431,  433,  440,  462;  88. 
440,462. 

Lt.  W.  H.  Bixby.    83.306,806. 

Lt.  J.  L.  Lusk.    84,  4»;  83.  432. 

Lt.J.Mmis.    84.43L 

Lt.  H.  F.  Hodges.    84. 434;  8S,  432. 

Capt.  S.  W.  Roessler.  8A,  455;  86. 477;  87,  426, 
433;  88, 360,  364;  80,  405;  00.  413,  410. 

Lt.  J.  R.  Warren.    88, 360;  80, 486;  01, 653. 

Lt.  LHale.    88,370. 

Lt.  C.  Harding.    00,418. 

Lt.  A.  M.  D'Armlt    00, 421;  01, 566;  83, 400. 

Lt.  H.Jervey.    01,660. 

Lt.  R.  KcQregor.    83,484. 

Lt.  J.  Morrow.    0«,  632;  06,  466. 

Lt.  W.  £.  Craigbfll.    06,  460;  07, 664. 

Lt.  W.  V.  Judson.    87,668. 

Sununary  of  reports: 

1805.  Place  constitated  an  engineer  post  and 
depot,  selected  as  the  headquarterB  of  the  Battalion 
of  Engineers,  and  as  the  depot  for  the  storage  of 
the  Engineer  material.    68,21. 

1867.  By  act  of  Jnly  28, 1866,  the  6  companies 
of  the  Corps  of  Engineer  troops  were  constituted  a 
Battalion  of  Engbieen  to  be  composed  of  762  en- 
listed man.  Three  companies  stationed  at  WlUets 
Point,  N.  Y.;  1  at  Jefferson  BarraclES,  Mo.;  and  1 
en  route  for  Yerba  Buena  Island,  Cal.  Act  of 
July  13,  1866,  separated  the  Military  Academy 
from  the  Corps  of  Engineers.  It  had  been  a  part 
of  that  corps,  by  law,  for  more  than  64  years. 
67, 16. 

1868.  Constr.  of  quarters  in  progress.  In  oom- 
pliance  with  O.  O.  56,  dated  Aug.  1,  1866,  schools 
were  opened  for  the  enlisted  men.   68. 21. 

1860.  Permanent  hospital  completed:  work 
on  other  buildingB.  Survey  of  the  battlefield  of 
Gettysburg  in  progress  under  command  of  Lt.  T. 
Turtle.   60.20. 

1870.  By  au.  of  the  Sec  of  War,  post  con- 
stituted the  torpedo  school  of  the  Army;  experi- 
mental work  in  progress.  Work  on  buildings  in 
progress.    70. 30. 

1871.  O.  O.  122,  series  of  1870,  reduced  the 
strength  of  the  6  oompanies  constituting  the  bat- 


talion, June  30, 1871,  to  12  olBcers  and  303  enlisted 
men.  Companies  A,  B,  and  C  statkmed  at  WUlets 
Point.  Company  E,  oomiMsed  of  the  detachment 
heretoforo  kept  at  the  Military  Academy  to  aid  in 
instructing  the  cadets,  increased  to  a  foil  company 
and  stationed  at  West  Fohit.  Company  D  prac- 
tically disbanded  fty  the  reduction  of  the  battalion. 
71. 27. 

1877.  Table  giving  a  synopsis  of  the  lecroiting 
service  and  of  desertions  from  June  SO,  1865,  to 
June  30, 1877.    77.28. 

1880.  New  astronomical  observatory  -  com- 
pleted. Total  cost,  0842.40.  10,000  allotted  for 
quartexs;  work  in  progress;  general  repair  of  band- 
ings. Statement  of  receipts  and  issues  of  mate- 
rials. Calciom  Chloride  used  to  dry  the  afar  in  the 
storerooms;  formula  given  of  the  solution  used. 
80. 322;  81.  463;  83,  481 

1881.  A  field  astronomical  observatory  exacted 
in  1868;  regular  series  of  meteorological  observaUons 
and  practice  in  making  reconnoissance  and  surveys 
begun  in  that  year.  Use  of  photography  for  dupli- 
cating maps  in  the  field  begun  in  1873.  Tidal  and 
current  measurements  begun  in  1871.    81,  423. 

1882.  Willets  Point  transfarred  from  an  oMi- 
nary  military  post  into  the  Engineer  School  of 
Application.    83,446. 

1883.  Photographic  laboratory  built    83,  403. 

1884.  Sapping  or  molding  shed  built;  cost, 
16,386.    84,466. 

1886.  Board  of  officers  constituted  by  S.  O. 
187,  A.  O.  0.«  Aug.  17, 1885,  to  consider  and  report 
upon  the  questions  of  water  supply,  sewers,  and 
hospital  accommodations  at  WUlets  Point.  B. 
86, 484  (Col.  Q.  A.  Qfllmore,  Corps  of  Engineers, 
Lt.  CoL  H.  Q.  Hodges,  Q.  M.  O.,  and  MaJ.  D.  L. 
Huntington,  surgeon,  U.  S.  A.)  Plan  and  est.  for 
btiokbanaokatWiUetsPoinL    86,486. 

1888.  TlMi  Quartermaster's  Department  com- 
pleted the  water  supply  and  sewerage  systems, 
necessary  plumbing  for  sanitary  purposes  in  bar- 
racks and  quarters,  and  the  double  set  of  ofBcen* 
quarters  and  the  new  hospital  building.  88, 34Su 
Experiments  in  etoctro-magaetlsm  on  a  large  scale 
made  with  2  16"  guns,  a  large  quantity  of  torpedo 
cable,  and  a  dynamo  (photograph).    88, 364. 

1880.  Laboratory  for  enlisted  men  built, 
target  range  improved  and  extended,  and  repairs 
made  to  buildings.  A  post  canteen  and  a  com- 
bined mess  for  enlisted  men  established.  A 
detachment  of  officers  and  soldiers  sent  to  Johns* 
town.  Pa.,  on  June  6,  1880,  to  assist  in  bridging 
streams.  80,  467.  Experiments— Tests  of  ex« 
plosives,  crater  gauge,  pressure  gauge,  range  finders, 
transition  indicators,  Sim's  torpedo,  with  results 
of  tests  and  photographs.  $200,000  app.  for  tor* 
pedoes  for  H.  defense.  Statement  of  funds  and 
ests.  required  for  the  following  year.  80,  478. 
Report  of  board  of  officers  upon  torpedo  materiil, 


[*'5SiSr'Spl525feS:''eS!"-]      MIBCELLANE0TJ8  BEP0BT8. 


2055 


lith  noonu— ReportB  on  shackles  and  mooring 
.■vpa,  hnaoB  torpedo  case,  cot-ofl  boxes,  operating 
box,iDd  ons  sjitem  of  firfaig  withoat  the  automatJo 
svltebiog  on  of  the  firing  battery;  Mclntire  Jointer 
cid  Mi  of  loses.  80,  489.  Board  of  Englneeis 
mBOtatad  bj  8.  O.  31,  to  witneis  a  test  of  the 
^wtffmobne  eantroDable  torpedo'*  of  J.  H.  Patrick; 
Rport  giring  description  of  toipedo  and  trials 
wtonnd.  68.  «7.  Oial.  W.  B.  King,  Oapt. 
&  W.  Boesdar,  and  Lt.  I.  Hate.) 

1880k  Ezperimenfts— Trials  of  sth's  fish  tH^ 
pedo;  torpedo  drills;  taats  of  expteslTes;  cratar 
cnce;  aeosltiveneas  of  expteslTes;  tests  of  Inso- 
kted  eebto;  Mf«ctfaig  mine;  and  building  mate- 
iU>(pbotogiaphs).    90^401,413. 

189L  New  building  lor  Engineer  models  com- 
pMed;  cost,  18,000.  I0/)00  aUotted  for  goardhoose 
mlfijBaiUSJ  sDotted  for  fire  engines  by  the  Qnar- 
tezmartBr*!  Department.  The  titte  of  "Engfaieer 
Sebod  of  AppUoatfan"  changed,  Sept.  34,  ISOO, 
by  the  Acting  See.  of  War  to  "U.  8.  Engineer 
ScbodL"  Lectnres  deUverad--Fomidations  under 
difficoities,  ICr.  John  Anderson;  English  englneer- 
bi,  te  Egypt,  Dr.  R.  W.  Raymond;  Improvement 
Q(  tUsl  rhres,  ICaJ.  C.  W.  Raymond;  Ccncrets 
ImkvatoiB,  CtpL  F.  A.  Hahan.  Experiment— 
Bfan*!  fish  torpedo,  tests  of  explosives,  mortar 
pnetice  with  wooden  projectHea  deecrfbed,  bofld- 
ios  materials  tested,  and  other  torpedo  expeii- 
mentiinade.    »l«5a0,S58. 

1693.  Fkeproof  storehouse  lor  pontoon,  siege, 
and  torpedo  materials  needy  oompleted.  Small 
rtHmt^Eteplanttng  torpedoes  oomptoted.  Cabto 
itaiifB  tnk  built,  and  minor  work.  Property 
end  tir  and  repabed.  Sims-EdlMm  fish  torpedo 
^ettvend  and  tested.  Tuts  of  cables,  circuit 
(ten,  nU-ecting  mine  mechanism,  new  form  of 
dectzjc  ement  meter,  buHding  stone  and  oement, 
dKtric  foaes,  snd  other  special  tests  made.   93, 

1883.  Ttorm  of  enllBtment  dlKussed;  adyan 
tagesto  be  gafaied  by  reducing  it  fropi  5  to  3  years. 
^  «3L  Experiments— Artificial  heat  used  hi 
drytopniniBg  cesemates,  30  drums  of  cable  received 
tes  En^tand  snd  tested;  trials  of  Sims-EdisoD 
fla^  torpedo  continued.    93,0M. 

1884.  Experiments— Blasting  concrete  plat- 
^»ns,  ezpkMives,  Sims-EdJson  torpedo,  building 
Baterids;  minor  testa.    94, 4n. 

1885.  New  berrack  building  oompleted,  quar- 
te  moved,  work  on  retaining  wall  annmd  ioe 
pood.  Oontrects  for  submarine  mining  material 
oanpleted,  cabto  tested.  Experiments— Explo- 
^  hr  breaking  Ice  to  improve  navigation,  8ims- 
^disQa  torpedo,  preasnxe  gauge  Improved;  minor 
teKL  85,820. 

1896.  Old  frame  barrack  and  stabte  removed, 
oev  mageoine  rifle,  U.  8.  model  1893,  caliber  .30, 
teoed  to  the  troops  in  July,  189&.  Engineer  models 
%ped  to  Atlanta,  Qa.,  for  the  War  Department 
txhibit.  96.4fiL«466. 


1S97.  4  batteries  of  Artillery  came  to  the  post 
for  Artillery  praetloe.  Disputes  conoemlng  the 
commanding  officer  whfle  in  camp.   07»  600. 

1888.  New  regulations  for  the  government  of 
the  U.  B.  Engineer  School  given.  8S»  605.  On* 
Apr.  4, 1806,  Sec.  of  War  au.  the  tnorease  of  the 
bftttalion  of  Engineers  fjrom  600  to  702  enlisted 
men.  Detadhments  for  submarine  mine  defenae 
of  harbors  sent  out  during  Apr.,  1806,  from  the  3 
companies.  Company  D  (a  skeleton  oompany  lor 
several  years)  was  reorganiied.  Oompany  A 
serving  with  troops  at  the  Philippine  Islands. 
Companies  0  and  E  serving  with  the  army  In 
OohSL  Company  D  detached  lor  submarine 
mining  duty  at  10  harbors  on  the  Atlantic,  Onlf 
•ad  Padflo  ooasta.  Company  B  engaged  at  the 
Engineer  depot  at  Wlllets  Pohtt  receiving,  storing, 
and  distributing  the  vast  amount  of  torpedo  mate- 
rial, pootoon  equipage,  siege  materiels,  and  instru- 
ments purchased  and  distributed  from  the  depot. 
9St  6.  Submarine  mine  material— Lists  of  mate- 
rials received  with  statement  of  funds,  abstracti 
ofprqpo8Bte,eto.    08»57L 

1899.  a.  O.  106,  War  Department,  A.  O.  O. 
Washington,  July  23,  1806,  changed  the  name  of 
the  fort  at  Wfilets  Point,  N.  Y.,  to  Ft.  Totten,  hi 
hmior  of  Brig.  Gen.  Joeeph  O.  Totten,  Chief  of 
Efigineera,  who  died  Apr.  22, 1804.  99,  051.  Dis- 
cussions on  the  Army  canteen.  99,663.  Stations 
of  the  various  oompanles  given.  99*  668.  By  act 
of  Mar.  2,  1890,  the  enlisted  strength  of  the  bat- 
talion of  Engineers  was  established  as  762,  its 
previous  legal  strength,  and  the  battalion  of  Engl> 
neers,  and  the  offloera  serving  therewith,  to  ooi^ 
sdtnte  a  part  of  the  line  of  the  Army.  99,  667. 
Extracts  from  reporta  as  to  the  service  rendered 
by  the  battalion  of  Engineers.  99,  658.  List  of 
submarine  mine  materials,  etc.,  and  equipment  of 
Engineer  troops.  99,  664.  6160,000  app.  Hay  4 
and  Jidy  7, 1808,  for  procurement  of  pontoon  trains, 
intrenching  tools,  instruments,  drawing  materials, 
etc.,  and  160,000  app.  July  7, 1898,  for  emplosrment 
of  cIviUan  aaaistants  to  Engineer  officera  in  the 
field.  Engineering  suppUea purchased  for  Engineer 
officers  of  7  Army  corps  and  for  3  regiments  of 
Volunteer  Engineers  in  equipping  them  for  duty 
in  the  field  in  Cuba,  Porto  Rico,  and  the  Philippine 
and  Hawaiian  Islands.    99, 8. 

1900.  160,000  app.  Mar.  3,  1899,  and  325,000 
app.  for  the  fiscal  year  1901,  for  equipment  of  Engi- 
neer troops  and  civilian  assistants  to  Engineer 
oifioera.  00,  35.  Statfons  of  the  dllXerent  com- 
panies of  the  battalion  of  Engineers  given.  00, 
1051.  DIscuasfon  on  the  legislatfon  contemplating 
the  traasflar  of  submarine  mining  defenses  to  the 
Artillery  aim  of  the  aervioe.   00,1046. 

1900-01.  37,202.45  allotted  for  repair  of  build- 
ings, roads,  and  walks;  334,258  for  new  Artillery 
barracks;  36,909  for  new  ordnance  storehouses;  and 
8775  for  a  boathouse;  new  buildings  completed  and 
occupied.  Est.  $163,000  for  quarters.  Est  H 1 4,000 
for  enlarging  post.  01,  38,  927.  Defective  ar- 
rangement of  barracks.    01,  928.    Reclamntion  of 
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e  yiw.  aOt 
•2«:  81,  418. 

EngtuMr  racruiUag  uiil  dewrtloDi  and  dbctplbie. 
SO,  308^  81,  430:  89,  MS;  83,  3«D;  84,  tX\  Bi, 
1»;  SO.  «H;  87,  <31:  68,  300;  89,  473;  90,  3M; 
g],  Ul:  92,  4TS:  93,  «»;  94,  no;  9S,  BM;  fts, 
4tS;  97. 5T3. 

SUtlODa  of  tbe  batUUon  nt  tha  sod  of  tha  yev. 
89,  ■m;  81,  431. 

DrOlB  ud  InatnictkHi.  89,  300:  90.  3»7;  91, 
5H;  83,  477;  93,  flS3l  94,  473;  90,  S2S:  M,  4SZ: 

07,  H3,  m. 

Coorae  ol  InstiactloD  and  diOb  ginn  ftir  fntmc 
noA.    89, 301;  81,  430:  83.  473;  S3,  3U;  84.  4«; 

80,  «5;  88,  474;  81,  416. 

uaitory  duties  ot  the  battalion.  80,  TK;  81, 
413:  82.  445;  83.  391;  84.  426;  88,  4»;  88.  481. 

Kesults  ot  ftstmiointcal  obMrvatlons.  SO,  307; 
(naps)  81,  4.13;  82,  4SB;  88,  436. 

Besulli  of  meteoroloBlcal  Dbaerrmtlma.    80,  313; 

81,  44B:  84.  448;  80,  4£4, 

Tin  alAoding  ol  Cbe  aascammlBlocisd  offlMm 
ot  tha  nvenl  companlas  of  the  battaUini  ta  deter- 
irloed  by  their  ncilstims  to  tbeEr  company  oaiosn 
duinit  tbs  irinter  wanm.  80,  313;  81,  448;  BS. 
475:  84, 453;  80,  US. 

Resulta  of  targat  practice  (mapc).  89,  314;  81. 
41S;  83,  tl9;  84,  430;  80,  4«.  Ifodiantion  or 
tuiysWiD  oflBTgetpnctkie.   B0,3!S. 

Engineer  School  of  AppILcatkm.  81.  433;  83. 
4»:  83,  393:  84,  437;  SO,  4»;  88,  474;  87,  415, 
433;  SS,  347;  89.  471;  90,  3»3:  91,  53S;  92,  474; 
93,  448;  94,  468;  BO,  513;  90,  453;  97,  503;  98, 
M;  99, 6S3:  00, 1047. 


Opentimu  of  the  pbotograpbio  labotaloTT-  ' 
303;  81.  I2S;  83,  44S;  83,  394;  S4,  ta:  80.  1 
88,  370;  00,  40i. 

Of|uiIutlon  of  tha  Engineer  Bcbool  of  Appli 
tioD.    se.474. 

Course  ol  winter  bulmctlDn.  88,  (77;  87,  4 
88.  357;  S»,  4S4:  90,  4Dar91,  iS3l  93,  484;  1 
W3;  9^  4B1;  00,  532;  00,  457;  B7, 5«S. 

Course  or  summer  inatmctlon.  88,481;  87,4 
88,  360;  80,  48T;  OO,  407,  411:  91,  55«;  92,  4 
93,  ««0:  94,  485;  00.  530;  96,  ISO;  B7. 56S. 

AHlgnmant  to  charge  of  depaitments  of  iulK 
tlon.    88,483:87,430:88.303. 

Water  supply,  wmn,  and  hospltBl  acoonmta 
tkuH.    86,484. 

Flan  and  eita.  lor  brick  barrack.    86, 48S. 

Exparhnenta  and  reiulls.  87, 417  (pbotoerapb 
88,  351  (pbotograpba):  89,  478;  BOv  4DI;  91,  5 
568;  93,  481,  400;  93,  OSfl;  M,  477  (pbotograpt 
90,  Ut. 

Public  buildings  ood  conilnictioo.  87,  Oi.  f 
355;  80.  478;  90,  388;  91,  547;  93,  «7K  03,6 
SM:  94,  4S8,  474;  BO,  637;  97,  574;  00,  lOU. 

Depot  property.  87,  433;  88,  355;  89,  4;s;  I 
389;  91,  548;  B2,  480;  03, 655;  M,  475;  00,  517. 

Quarteimaiter  and  Subabtenca  Departmo 
90.532. 

Marching,  mmpbig,  and  paradaa.  97,  571;  41 
UM7. 

Torpedoes,  Uit  of  mataibl,  etc.  97.  977;  8 
571;  »9,  B7S;  00,  lOU. 

InstrumcDls,  depot.  70,  U,  IIOO:  76.  ill,  a 
78,  111,  1067;  B7,  576:  99,  «74:  00. 1064, 1061. 

Work  of  the  durereat  department!.  99,  61 
00,1047. 

Statement  of  fund*  ginn  in  aack  repon. 


P08TS-JEFFEKS0N  BABBACKS,  MO. 

pnparty.    AlUratiom  to  banackt  and  npain 
i;  08,      bondings.    08. 33. 


OPERATIONS. 

1868.  Tba  post  of  ieSannn  Barrack*  (about 
SM  acres  ot  land)  traosieiTed  lo  the  Corpa  of  Engi- 
Qsers  by  0.  O.  No.  V,  dated  Oct.  21,  18S7,  Head- 
iriartersUllllary  Division  of  ibeHteouri.  >20,aoo 
paid  to  tha  QuBrtemuslat^  Department  t>r  Die 


1871.  Cranpany  E  ™ 
lett  lot  West  Point  llai. 
arty  left  under  the  care  o 
Engineer  Boldiere.  Pist, ' 
Ing  thereto,  transforred  b 
menu    71.  K. 


[See  Vol  11,  pp.  vr-viii,  and  2037-1 
/     2041  for  explanations,  etc.       J 
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XISC.  U.    POSTS— WASBDDTGTON  BARRACKS. 


Is  cbaife: 

M4.W.]LB]Bck.    02, 793;  OS. 083. 

Maf. Edw.  Bur.    03,683. 

IMims.  RMerv»tkm  located  at  soatham  ex- 
tremitj  of  etty  of  Washington,  D.  C,  Isrtng  betwoan 
9'MJijngtoo  Chan,  of  the  Potomac  R.  and  the 
Junes  Creek  Canal.  Contfacts  made  for  filling  in 
low  tamb  and  protecting  them  by  aea  wall.  Poet 
e(  Ft.  Foote,  Kd.,  placed  mider  chaige  of  the  post 


commander  Nov.  26,  1001 »  and  la  used  by  the 
Engineer  battaUon  Inenginnering  instniction  and 
target  pnetioe.   01, 30»  7B3. 

1902-03.  Plans  preparing  fbr  raeonstruction 
of  post  building  and  oonstr.  of  War  College  Build- 
ing commenced.  Target  fiacHities  most  unsatis- 
factory. Necessity  tor  a  Qoyemment  rifle  range. 
03, 17, 683. 


mSC.  35.    POSTS— TERBA  BUENA  ISLAND,  CAL. 


UGLNEBBS. 

Cbief  of  Bnctneeis.   lU  68,  23;  00,  21;   70, 
%;i,8:  72,28. 
hi  charge:   Capt.  8.  M.  Mansfield,  1868-71. 

OPEIATIONS. 

1868.  This  post  and  depot  were  constituted  by 
S.  0. 3i  dated  A.  O.  O.,  Feb.  10,  1868,  and  was 
fintoccapied  on  Mar.  25.  Work  begun  on  making 
nads,  eleuing,  and  preparing  part  of  the  land  for 
pemount  occupation,  and  improTing  the  supply 
ofvatcr.  68,22. 

1860.  Wharf  boat  and  necessary  barracks, 
pardlnan,  hospital,  and  other  buildings  com* 
pktedL  60,21 


1870.    A  military  survey  of  the  island  fai  prog- 
70,3a 


1871.  By  O.  O.  122,  series  of  1870,  from  the 
War  Department,  Company  D,  stationed  at  this 
post,  was  reduced  and  the  skeleton  company 
ordered  temporarily  to  WQlets  Point.  The  Engi- 
neer ploperty  was  loft  in  charge  of  a  small  detach- 
ment left  for  that  purpose.  On  June  30,  1871,  this 
post  was  tmnsferred,  by  orders  of  the  Sec.  of  War, 
to  the  Quartermaster's  Department.    71, 28. 


1872.  Engineer  property  was  destroyed  by 
fire  on  May  3,  1871.  The  small  detachment  of 
Company  D,  left  to  guard  it,  was  ordered  to  WiUets 
Point.    72,28. 


MISC.  3«.     SCHOOLS— ENGINEER  SCHOOL  OF  APPUCA- 

TION,  U.  S.  A. 


b charges 
Mai.  Wm.  M. 

lOOl^Kt.  Name  changed  from  ^'TJ.  S.  Engl- 
iMrSebool"  to  aboye  title.  Method  of  instruction 
by  ketoras,  comae  of  reading,  students  taking 
ooteB,  pfcpiiatioa  of  theses  and  projects  on  sub- 
JKts  getected  bj  the  instructors.  Trade  school 
EstabUshed  for  training  enlisted  in  the  Tarioos 
nttchanicsl  trades.    02,40,796. 


1902-O3.  Route  work  done.  Imp.  of  bridge 
equipage  and  preparatkm  of  Engineer  Field  Manual 
considered.    03, 10, 680. 

1003-04.  Instruction  of  officers  suspended. 
Instruction  of  enlisted  men  and  other  duties  oon- 
thiued;  equipment  of  school  continued.  04,  12^ 
18, 751. 


HISC.  33.    SCHOOLS— U.  S.  ENGINEER  SCHOOL,  FORT 

TOTTEN. 


la  charges 

MaJ.  John  G.  D.  Knight,  1001. 
lfaJ.Wm.lL  Black,  1901. 


(See  Misc.  31-36  above.) 

slty  lor  organising  and  training  additional  com- 
panies of  Engineer  troops.  Work  of  compiling 
field  manual  begun.    01, 30, 037. 


1MMM>L  Bdiool  work  intemipted  by 
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MISC.  38.       TKOOPS.  ENGINEER  (1901-19U). 

(See  tiao  HIk.  2-U  ou  p.  XM-lDSi  ol  thk  Mdei.) 

1900-01.    CompwiIiH   C   and   D   >t  ^irkon;  1B07-4S.    Work  of  Iroop*  tftmHj   hicnaa 

CompanlM  A,  B,  and  S  duty  In  PliOlpplnM;  poc-  Dudar  date  aepL  39,  INT,  War  Department^ 

ton  of  CompuJaa  A  tad  B  accaDipaDled  Pekbi  tborlivd  recrultbic  uiitbii  battallom  to  tlMir 

nllal  eipadltfon.    BattaUm   rearganiied   tutu   3  mr  itmigth. 
UtIaUain.,  an.  act  WHb.  3,  IMI.    Eat  tlO.OOO  lot 
iitant  fir  nflnad  loitmctloa.    01,3S,H3. 


•    Oiadn. 

Brig. 

Col. 

ii 

Ma]. 

"Sr 

Capt. 

Utlt. 

«,. 

Tod 

AddtUoul  Dlllean  In  mUtttrj  and  d<ril 

^ 

7 

IS 

IB 

30 

"ij- 

a 

1 

Total  (ncresM 

7 

to 

IS 

a> 

t8 

i> 

Ilwent       horliod  stnnith 

r 

!! 

as 
ant. 

ai 

"IT 

38.S 

Pa 

as.  8 

■ — = 

Total  stiangth  with  piopoaad  iacnsM 

Fropoitlon  ol  eacb  grade  to  total  onmbtr. 

Undat  tbs  reqolranienta  o[  Kctlan  11  ol 
a  CoDiiBa  appnived  Fab.  1,  IMl,  Oilug 
lilted  fotra  ol  tbe  Corps  of  EngbiMn  ■ 


Battalions  of  En^neers,  First,  Second,  and  Third. 

ChM  ol  Bnxliuwn.    S,  01.  M£,  Kt;  03,  40,  Tba  Tbiid  Battalion,  to  consist  of  Compui 

(07,  MI;  Oa;  G,  7,  a,  ess.  I,  K,  L,  md  U  ,  at  Ft.  Totlan,  WfUals  Point,  N. '. 

NotB.— 3«e  abovB  iBfereoDei  lor  Ibl  of  ofnoaia  o.      eioept  Company  It,  which  vai  ndend  to 
ConpUiiesA-E,  and  p.  3053  01  this  Index.  tanned  at  West  Point,  V.  Y.,  from  the  deUu 

t   there.    Tbe   lemalnlng  com[«iiikBs  of  ti 
lUon  were  not  to  bo-formed  unia  tbe  acgmii 
Hon  of  the  Second  BsttalloD  ves  cEected. 

J  ,  u  ..-II         . .  1  t   n   n   I-     ™n  The  dedKoatlon  of  tho  sxlsUng  Companies  E, 

jd  3  battaUonjof  4compBnlB«e»eh,  O.  O.  No.  23,  -_         ^     _  ._  ^ 

Headquarteis  o(  the  Army,  Adjutant  General's 
omoe,   Feb.    3fi,    IWt,   prearniBd   the   falUnrlng 

The  Flnt  Battailan,  to  constat  of  Companlas  A, 
B,  C,  and  1>,  at  Manila,  P.  I. 

The  bond  and  tbe  Second  Battalion,  to  oonsbt 
of  Companies  E,  F,  0,  and  H,  at  Ft.  Totten,  WfUeU 
Point,  N,  Y. 


band 


IB  BattalloD  of  En£bieers,  wj 
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MISC.  39.    TROOPS,       ENGINEER   —   EQUIPMENT      OF 
ENGINEER  TROOPS  AND   CIVILIAN  ASSISTANTS   TO 

OFFICERS  (lMO-1904). 

(866  MiK.  40  on  p.  90B0  of  tbii  index.) 


iTFBOPEIATIONS. 


1900 

m\ 

ifflj 

1903 

m 


Troops. 


as,  000 

90|000 
35»000 
35,000 
2fi,000 


GiTllbn 
udrt- 


3S,000 

35,000 
35,000 
35,000 
35,000 


{ 


00»85 
01,87 
01,37 
02,38 
03,23 
04,17 


Equipment  of  Engineer  Troops  and  Civilian  Assistants  to 

Engineer  Officers. 


1900-01.  Provisioos  made  for  equipment  of 
Copowr  tR»|«  In  tbe  field,  pxoenrement  of  pom- 
tooD  tnins,  intrencbfaig  tools,  instraments,  dnw- 
iDf  miterisk,  etc.,  and  lor  cfylUan  assfstants  to 
Eosfaxcf  ofSoeis  serving  on  tbe  stafb  of  dhrislon, 
corps,  and  department  oommandexB,  to  enable 
tbem  to  secme  tbe  employment  of  snrveyofs, 
dnftsDen,  photograpbaii,  and  dado.   SappUes 


furnished  for  ▼arknis  mJUtary  departments  In  the 
V,  8.,  the  FhUipplnea,  and  Porto  Rloo,  and  the 
seTenA  Engineer  offioen  of  Important  military 
commands  and  departments.  01«  87;  02,  38; 
OS,  23,  607;  04,  17,  700.  (After  1904  equipment 
of  troops  reported  on  independent  of  clyiUan  a»- 
slitants.) 


MISC.  40.    TROOPS,      ENGINEER  —  ENGINEER  EQUIP- 
MENT OF  TROOPS  (1905-1912). 

(Baa  Troops,  Engineer,  1900-1904,  aboTS.) 


APPB0PBIATION8. 

1905,  116,000,  Oft,  18. 

1906,  40,000,  06, 1&. 

1907,  40,000,07,18. 
19n,  72,500,08,34. 
I9Q9,  00.000,00,30. 

1910,    90,000, 10,  aa 

1911,  90,000. 18, 30. 
19UI      90,000^  13. 30. 

Tt>tal,  527,S00 

1904-4»5.  Unfit  condltSon  of  pontoon  bridge 
^tupment.  Bbould  be  tborongfaly  overbanled 
sod  parts  leboilt  Purchase  and  issue  o.  reoon- 
ootMaoe  instruments  prescribed  by  O.  O.  No.  34, 
Vv  Department  To  entirely  fit  out  all  organiaa- 
tioos  will  nqnice  915,000.    Off,  10, 764. 

1905-06.  Importanoe  of  searobllghts  in  both 
siegb  vkd  field  operatJous.    Proposed  to  apply 


$15,000  to  inyestlgation  and  to  purchase  of  outfit 
for  experimental  tests.   06, 15w 

100O<4>7.   Demand  for  Engineer  Field  IfanuaL 
Decided  to  prepare  a  new  edition.    Numerous 
repairs  to  material,  purchase  of  3  battery  and 
tnge  wagons,  steel  pontoon  boat,  60  waterproo 
floats,  3  canvas  pontoon  oovers.   07, 18, 800. 

• 

1907-08.  37  chess  wagons  dellyered  and  dis- 
tributed, numerous  repairs  to  material  on  hand, 
purchase  of  1  steel  pontoon  boat  and  1  pontoon 
tool  wagon.    08,34,911. 

1908-00.  Considerable  addltians  made  to 
equipment.  \>0, 36, 900. 

1909-12.  Engineer  equipment  distributed  to 
various  military  divisions  and  departments  in  the 
U.  8.  and  insular  possessiona.  10^  30,  1070;  11^ 
38;  12, 3& 


2060      INDEX  TO  REPOBTS,  CHIEF  OP  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


MISC.  41.    ENGINEEBS,     CORPS     OF  —  CITILIAN     AS- 
SISTANTS TO  ENGINEER  OFFICERS. 

(See  MJsc.  M  on  p.  aOM  of  ttaiB  indexO 


AFPBOPBIATIONS. 

1005,  125,000,  Off,  10. 

1900,  25,000,06.17. 

1907,  25,000, 07,  19. 

190S,  26,000,08,24. 

1909,  40,000,00,27. 

1910,  40,000,10,31. 

1911,  42,000,13,27. 

1912,  40,000,13,27. 

Total,  262,000 


1004-07.  Est  $25,000  labmitted.  05, 19;  00, 
16;  07, 19. 

1907"08.  Increaae  in  map  work,  PtuUppines 
Dhisioii,  necessitated  a  large  allotment  to  that 
division.    Est.  640,000  submitted.    08,  25;  00,  27. 


1900-10.    Est.  642,000  sabmitted. 


1010-11.    Est    94DfiOO    sobmitted 
13,27. 


10,31. 

11*  ao; 


MISC.  42.    TROOPS,    ENGINEER  —  NONCOMBaSSIONED 

OFFICERS  OF  ENGINEERS. 


Cliletof  Bnsfneen.  08«8;  0^8;  10^9;  11.6; 
13,5. 

1907-08.  Recommendation  establishing  one 
grade  of  "Sergeant,"  flxst  class;  two,  grades  of 
"Hilitarj  overseer";  three,  each  battalion  In- 
creased by  battalion  tratai  sergeant  and  battalion 
commissary  sergeant.   08, 9. 

1908-00.  Grade  of  "private,  second  dass," 
should  be  changed  to  "private."   There  should 


be  added  to  each  battalkm  of  engineers  1  odtor 
sezgeant,  1  oommissary  seigeant,  1  train  sergeant, 
and  1  trumpeter-oorpoial,  and  to  each  company  10 
sergeants,  first  class,  2  mechanics,  2  wagoners.  2 
farriers,  1  blacksmith,  and  1  saddler.  Number  of 
sergeants  in  each  company  should  be  increased  to 
22,  corporals  to  20,  cooks  to  4;  "privates,  first 
dass,"  reduced  to  36,  "private"  to  64.  00,  8: 
10,9;  11,5;  13»  5. 


MISC.  43.    D.  C— BRIDGES— AQUEDUCT  BRIDGE. 


Note.— The  piers  of  this  bridge,  originally  con- 
structed to  carry  a  canal  across  the  Potomac  at 
Washington,  D.  C,  were  built  between  1835  and 
1840,  of  Potomac  R.  gneiss,  laid  in  the  form  of 
rough  rubble  masonry,  except  the  ice  breakers, 
which  are  of  cut  gnnite. 

In  1868  a  floor  system  and  approaches  were 
added  and  the  structure  was  used  as  a  highway 
toll  bridge  until  1886,  when  the  Government  pur- 
chased it  and  erected  the  present  snperstr.  on  the 
old  piers. 

Shortly  after  the  freshet  of  June,  1889,  pier  No.  1 
(the  first  from  the  Virginia  end)  was  observed  to 
have  moved  several  inches,  and  defects  in  other 
piers  were  noticed.  An  ex.  and  the  first  repairs  of 
which  there  is  any  record  were  made  at  that  time 
under  the  direction  of  the  Conmiissioners  of  the 
District  of  Columbia,  to  whose  custody  the  bridge 
had  been  transfened. 

Examinations  by  diver  and  such  minor  repairs 
as  were  found  necessary  have  been  made  from 
time  to  time  since  under  the  direction  of  the  Sec. 
of  War. 

These  exs.  have  shown  that  ihi^re  is  in  process 
a  gradual  deterioration  of  the  masonry  of  the  piers 


below  the  water  line.  The  defiscts  show  usually 
in  the  form  of  cavities  caused  by  the  dropping 
out,  during  freshets,  of  one  or  more  of  the  sts.  in 
or  near  the  &ce. 

These  cavities  have  usually  been  repaired  by 
filling  them  with  concrete  in  bags,  deposited  by  a 
diver.  In  some  instances  the  repaired  portions 
have  been  protected  by  placing  riprap  in  front  of 
them.  In  3  of  the  piers,  Nos.  1,  4,  and  5,  the  de- 
fects became  so  serious  that  this  method  of  repeir 
was  impracticable,  and  new  piers  have  been  built 
to  replace  the  old  ones. 

The  first  repairs  made  under  the  direction  of  the 
War  Department  were  provided  Ibr  by  an  act  of 
Congress  of  Aug.  7,  1894,  which  app.  151,070  far 
this  purpose. 

Piers  2,  3, 5,  6,  7,  and  8  were  repaired  by  the  use 
of  concrete  in  bags,  placed  by  a  diver,  and  repairs 
to  pier  4  by  the  use  of  a  cofferdam  were  commeooed. 
The  total  expend,  was  $46,379.70.  The  balanoe  of 
84,000.30,  befaig  insufficient  to  complete  the  work 
at  pier  4,  reverted  to  the  Treasury. 

Piers  4,  5,  and  1  were  subsequently  entirely 
rebuilt  under  separate  apps.  of  165,000,  155,000, 
and  180,000,  respectively. 
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Caopm,  by  joint  resolutioii  approred  July  1, 

}9S;  enarted  as  follows: 

•*  Hat  the  SecreUry  of  War  be ,  and  be  to  bereby , 
tatbvted  to  spend  an  amount  not  exoeeding 
three  tboasaod  dollais  from  tbe  bafamoe  of  appro- 
pmdoDs  lar  tlie  leoonslzoction  of  pier  numbered 
ter  of  tbe  jeqoBdxxt  Bridge,  District  of  Columbia, 
te-  tbe  poipow  of  tbe  ejounination  of  and  imme- 
diate temportfy  repairs  to  the  remaining  piers  of 
Aid  bfUge  in  cases  of  need  arising  from  flood  or 
w." 

Tbe  set  of  Congress  approred  Mar.  2, 1907,  making 
qtps.  fcr  tbe  expenses  of  tbe  government  of  tbe 
Detrkn  of  Co^bia  for  tbe  fiscal  year  ending 
JmM  30, 1906.  contains  tbe  following  item: 

"And  tbe  unexpended  bahuioe,  amounting  to 
iboQt  fourteen  tboosand  dolbus,  of  tbe  appropria- 
tjoDs  igr  tbe  reconstruction  of  pien  nmnbered 
bar  and  five  of  said  bridge  is  beceby  reappro- 
priited  sod  made  ayaflable  for  tbe  periodical 
esuzibtttioD  of  tbe  remaining  piers  of  tbe  bridge 
ind  making  of  soBb  repahs  as  may  be  found  necee- 
swy." 

Tbe  bst  ex.  of  tbe  old  pien  by  diver  was  made 
dvtag  October,  1911,  and  sucb  defects  as  were 
iDOttl  mn  repaired  in  tbe  usual  manner,  by  tbe 
woCooocrete  in  bags  and  tbe  piers  left  in  as  good 

anditioD  as  practicable;  only  a  question  of  time 

Yben  all  of  tbe  old  piers  will  bare  reacbed  a  stage 

vben  this  metbod  wfll  be  imprscticable,  even  for 

topoary  lepairs. 
Ttetative  plans  and  ests.  bave  been  prepared 

lira  mflie  radical  sebeme  of  repair,  and  soundbogs 

md  pcobings  bave  been  made  to  determine  tbe 

ifflooDtof  work  required. 
Ests.  lor  3  plans  for  remedying  existing  oondi- 

tjgos  submitted  in  annual  report  for  fiscal  year 

im 

A.  For  complete  removal  of  tbe  present  bridge 
and  repbcfaig  it  witb  a  new  one,  iuflwdtng  new 
sopentr.jIBSO/lOO. 

fi.  YvK  complete  removal  of  tbe  remaining  5  old 
pkts  and  replacing  tbem  witb  new  ones  and  re- 
pairii^  tbe  abutments,  usfaig  tbe  present  snperstzs., 
650^. 

C.  ?or  tboroogbly  and  permanently  repairing 
tbe  lemainlng  5  old  piers  and  2  abutments,  using 
the  preeent  supeistr. ,  $150,000. 

A  possible  objection  to  project  C  above  is  tbat 
tbe  repairs  under  tbb  project  migbt  detract  from 
tbe  appeaianoe  of  tbe  bridge.  Siiggested  tbat  tbe 
proper  ooomiittee  of  Congress  mic^t  direct  tbe 
Gommissloa  of  FfaiB  Arts,  establisbed  by  act  or 

tbe  seoood  session,  Sixty-first  Congress,  to  tender 

anoplnfon.   13, 1310,  UU. 


APPBOFRIATIONS. 

1805,  151,070,  Oft.  4090. 
1896,   65,000.96,3886. 
*   1902,   65,000, 03, 2483. 
1907,   80,000,07,832. 

Total,  261,070 

CONTKACTS. 

1903.  Fenn  Bridge  Co.,  reoonstr.  Pier  No.  S, 
S54.956.    03,2484. 

1007.  Cbas.  McDermott,  reoonstr.  Pier  No.  1, 
prices  listed.    08,2347. 

ENGINEBBS. 

Chief  of  Bnslneers.  B.,  95,  484;  90,  429;  97, 
536;  98,  539;  90,  626;  00,  703;  01,  660;  02,  591; 
03,  652;  04,  723;  00,  731;  06,  810;  07,  830;  08, 
875;  00, 921;  10, 1033;  11,  1092;  13, 1310. 

In  chargei 

MaJ.  C.  E.  L.  B.  Davis.    K.,  OS,  4065. 

Lt.  Col.  C.  J.  Allen.  B.,  96, 3883;  97,  3967;  98, 
3571;  99,  3777;  00,  5123;  01,  3637;  03,  2651;  03, 
2483. 

Col.  A.  M.  Miller.    lU  04, 3877. 

Lt.  Col.  8.  8.  Leacb.    R.,  08,  2603. 

Capt.  Spencer  Cosby.  B.,  06,  2079;  07,  2271; 
08, 2345. 

H^.  J.  J.  Morrow.    B.,  09,  2301. 

Capt.  W.  T.  Hannum.    B.,  10,  2623. 

•Lt.  Col.  W.  C.  Langfltt.    B.,  11  2933;  13, 3456. 

AssisUnt.    J.  Meigs,  Jr.    B.,  01,  3641. 

OPERATIONB. 

1900-01.  Old  masonry  of  Pier  No.  4  removed^ 
new  pier  practically  completed.  Otber  piers  ex- 
amined; several  In  bad  conditfon.  Cavities  filled 
witb  concrete,  and  protected  witb  riprap.  01, 660, 
3637. 

1901^3.  Bemabiing  work  completed.  03, 
591,2652. 

1903-04.  On  Pier  No.  5  work  started;  coffer- 
dam completed;  cavities  of  remaining  piers  re- 
paired.   04,723,3877. 

1904-08.  Work  on  Pier  No.  5  completed. 
08,  731,  2003. 

190O<4>7.  Piers  2, 3, 6, 7,  and  8  repaired.  Plans 
prepared  for  reoonstr.  Pier  No.  1.    07,  3271. 

1907-08.  Masonry  work  on  Pier  No.  1  com- 
pleted: portfons  above  water  of  otber  piers  pointed. 
08,876,2345. 

.  1906-00.  Repairs  to  cavities  in  old  piers; 
reoonstr.  Pier  No.  1  completed.  00, 921, 2301;  10^ 
1063, 2628;  13,  1310, 3456w 
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MISC.  44.    D.    C— BRIDGES— PRE8EBTATION    AND    RE 

FAIR  OF  CABIN  JOHN  BRIDGE. 

Por  nUDf  yean  ooMUanbls  leakica  b«  (■»•  langltDdiiiall;     Biul     cbcamfcniitkllr     Um>ui 

cifred  In  Uw  MoUoo  ot  t&s  oondDlt  whioh  puam  ttugu  cut  no  ths  platu.    Tbfa  lonn  of  llnttie 

Omo^  Cibln  John  Brldgs.  trpical  of  many  nnmel  Uniofi,  botb  Iti  tbts  consti 

[a  IS83,  wbeD  tlw  mttrffipplj  «7itam  ol  Um  *nd  ibrokd,  ud  la  tlH  gams  u  wta'ased  in  IJ 

Dlitrlct  of  Cftembh  tu  But  put  M  mvloa,  tlis  Wihtiipon  AqosdocI  buuiBt  nndsr  Rock  CTMk. 

wttet  wu  nut  alloired  to  rin  high  Bnonsti  to  DO  BBtwHn  the  cut-Iron  lining  ind  the  old  Ih-k 

at  mndnlC  complcUly.    With  tl»  Inmusd  con-  iteg  the  span  mi  fiUed  «Uh  Pnttud  cemei 

BumptJoD  or  mtai,  homTW,  tha  aleratlcm  ot  Ui  pout  pound  tn  through  holM  eat  fn  the  bciJi 

surtK*  hai  bean  imbed,  ontll  In  reoent  yean  ev«a  p«Tlii(.    On  the   Inalds  of  tlia  rtng,   vtwn  U 

the  cnim  at  tbe  conduit  hai  been  under  pramm,  Bangea  project  S  tncbes  from  the  platea.  the  spa 

diie  to  1  bead  ol  nbanfa  (eat.  vai  filled  wKh  conetele  to  form  ■  parfactly  snooi 

Whan  Bnt  n»d.  leakage  wae  obserred  and  the  waterway.   Some  ol  tbls  ooncrele  was  placed  t 

wnter  wBi  diawu  oS  and  the  lower  part  of  the  hand,  wKh  luniiliig;  and  anme  was  placed  bj  a 

coodolt  was  plaalerwi.    In  a  "reoant"  attempt  to  irf  the  oament  gon. 

sUp  the  leaks  tbe  apper  portlaD  of  the  wnduK  DliBctI]i  beneath  thl)  Unbig  at  each  end  ot  tl 

WIS  plaitared.    Whlla  thle  donbtleee  redooed  the  bddgel  tleiDdiant"itMl,«lthtiimbnckle).we 

lukage,  there  waa  atlU  a  nry  notkeaUe  flow  placed  tTanavenelj  Itarmigli  the  bridge  to  ptevei 

[tiou^  the  >slali  ol  the  llnlnc  and  tba  duboiitt  farther  ipraadbg. 

Id  cold  weather.   Thk  oanaed  dlatnteeiatlDii  of  The  old  btkk  nadwar  over  tbe  brldjiB  w 

Eome  Dt  the  maKmrj  and  an  noalgbtlr  appeaianoe  replaced  with  one  or  aiptalt  blacks  by  nmtn 

as  wall  ■■  a  ooulderablc  waste  ol  water.  tor  t9,0ia.«,  and  In  order  to  make  this  lurb 

Beverai  cracks  deTaloped  tn  the  lining  of  Uia  imperrloiD  lo  watat  H  waa  treated  wltb  Teivb 

condiilt,    Theaa   ware  kept  fliled    with  mortal,  and  scteentnip  In  the  oenal  manner.    The  ropb 

bit  continued  to  open  onto  this  faatnra  became  which  was  badly  out  ot  alignment,  was  taken  i 

so  serloos  that  an  app.  waa  requested  In  a  report  and  leeet, 

pabllahad  aa  Doc.  132»,  H.  R.,  aiit  Congress,  3d  Bluca  the  bntallatton  of  the  lining  the    brid 

session,  lor  placing  a  metal  llnhig  hi  the  mndnK.  passed    tfann^   a   very   seTen   whiter  wUbw 

Anapp,  or  S3Jl,(na  tor  the  preservation  and  npab-  taakage.    13,3tfa,34M. 
of  the  bridge  waa  conlafaied  In  tha  Dktrlct  of  Co- 

U^bla  app.  «l  approy    Mar.  3    IBll,  m/M  Ol  gHoiHinwa. 
wblcb  was  made  Immediately  arauable. 

Tbls  work,  completed  In   1913.  consisted  oT  a  CbM  ol  BiHtneeta     B»  11,  KM:  13,  ISU. 

rnl-lronllntag  through  tha  taldga,  steel  tie  ro^  ^  ,^           LI.  Col.  W.  C.  I*nglltt.    II,  »! 

across  both  ends,  a  new  roadway,  and  a  reset  ia,3M. 
ciplng. 

The  lining  b  compcsed  ot  (01  Uneai  leet  of  eaat-  AsalatanU. 

Iran  plale*  three-toortbs  incb  thick,  out  In  the  c^pt,  yI.  T.  Hannnni,  tSII-U 

fnm  ol  arcs  ol  an  8'  elide  3*  wide.    Six  of  these  [^  j,^  j  g  Btht  igil 
plates  torm  a  obcle  and  an  bolted  to  one  anothei 


ADSC.  45.    D.   C— HIGHWAY   BRIDGE   OVER   POTOMA< 
RIVER. 

AFFKOPBUTIONS.  sewera,  nnit  prk«a  listed;  Penn  Bridge  Co..  nasi 

IWI       HOB  000  01,  lit.  ooDcrete4leel  arcb  bridge,  prices  Usled;  FeUimi 

IDM         t3g.000.O4.388llL  Electric  Power  Co..  (Umbhhig.  Inatalliog.  msi 

igcei        aaa,oao[<M,nc  hlnlng  aro  lights  on  bridge,  ftt  kOowalt  bitur,  I 

per  lamp  per  ytar  tot  arc  llgbta.    00, 308S. 

Total,  1,  IB*,  000  r~           rr-    , 

ims.    Enuet  L.  lllneT,  constr.  earth  embaol 

CONTRACTS.  „„j  ^ppfo^^  ,„  highway  bridge,  VW.OOO  t  : 

1903.  FennsylTanIa    Steel  Co.,    t»    OoDMr        earth  Uto.y. 

bridge,  nnltprloBslirted.   (H,»l.  ,  .        „  _    , 

1906.    Rndcdpb  8.  Blame  Oo.,  conrtt.  ol  ps' 

1904.  Tbe  Cranford    Paving  Co.,   depositing       Ing,  etc.,  on  appnachae  10  highway  Mdge,  Fi>o 
material,  16*  0.  J.;  Cbas.  O.  Smith  A  Bon,  riprap      given.    07, 33S1. 

sC,  iflOa  c.  y..  Sl.ra  o.  y.  OS,  3S07.  Cranford 
FBTlng  Co.,  constr.  macadam  roadway,  nnIt  prices 
Ibtedi  Hartin  UoNamaia,  constr.  terra-cotta  pipe 
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!!f '  ir***  ^**^*  Ligliting  Co..  lighting 
«l«.S»^per burner.  07, 2281;  08, 2351. 

CX6INEKS& 

ChW^rfEnj^nttti,  Ol,  119;  02. 502;  OS,  60; 
«*•'-<:  W.  734;  Oe.  8U;  07,  832;  08,  8W;  00, 

LtCoLCJ.AItoii,   B.,08,2661;08.2«4. 

^•A^M.MIIter.  E,04,387». 

Lt.OoL8.8.Leach.   B.,o«,2B05. 

f^Pt  Speooer  Cosby.   R,  06,  20BO;  (ICaJ.)  07, 

■«*«*•«  «nglMe». 

An.  See.  of  Wir.  ooDstitated  to  select  lite  to 
?™*«I*»,S)ec^  and  eats,  far  bridge. 
*'°*tod».0ct.»,i9(tt. 

OrOATIOllS. 
1WI-08.  Pwpintorywoik.    08.2484. 

>>^^y^  ^^"**'-  ^"*  oommenced;  0OD8ldep> 
**P|'«'«»nia(totnextt^,itJon,  pfle  drirlng,  nd 
'f^  owBtr.  Work  oo  steel  far  sapexstr. 
«"« In  mflh  and  shops.   04,735,88W. 

JIJJ*^  S^bsfr.  Mid  sapentr.  pr^stfcally 
3r^'  •™**nfanent  ftir  Waahingtoii  ap- 
LZl?°^?°^P>etod;  work  started  on  Virginia 

•  T^J^t^**^  *^«»d  to  traffic  Feb.  12; 
■*"Wai  approach  work  done  toward  in- 


stallation of  drainage  and  electric-Ught  sj'stems, 
eto.  Work  started  on  a  reinforoed  ooncreto  arch 
bridge  aeron  Washington  Chan.    08. 813»  208a 

1906-07.  All  Oovemment  work  in  oonnectlon 
with  oonstr.  of  highway  bridge  jnactlcaUy  com- 
pletody  except  minor  details,  as  placing  lamps, 
fInisMng  maradani  road,  eto.    07. 885, 2373. 

1907«4ia.  Macadam  roadway  on  Virginia  ap- 
proach completed;  small  tool  house  erected;  erec- 
tion of  lamp-posts,  etc?;  other,  misc.  work.  08» 
2848.  A  standard  nndergroond  electric  ra&way 
system  installed  by  the  Washington,  Alexandria 
A  Momit  Vernon  Ry.  Co.  from  foot  of  14th  Street 
to  plow  pits.  From  plow  pits  to  nor<h  end  of 
bridge  an  overhead  trdley  system  with  groond 
retom,  is  in  ose  and  legislation  an.  the  permanent 
retention  of  this  system  is  pending  before  Congress. 
06,877. 

1906-<m.  Tiansferred  to  PobUo  BuHdings  and 
Ofounds.    09, 2903. 

PBOJBCTS. 

Act  Feb.  12,  1901,  ao.  Sec.  of  War  to  contract 
with  Baltimore  &  Potomac  R.  R.  Co.  or  others  to 
buUd  within  2  years  at  point  not  less  than  fiOO' 
above  site  of  "present"  long  bridge  n  new  switeh 
drawbridge  far  highway  traTcl.    01, 110^ 

Board  submits  2  design*— No.  1,  8575,000;  No.  2, 
8888,000.  Favors  No.  2.  Plans  given  in  detail 
(H.  D.  No.  138, 87th  Cong.,  1st  seis.).    03,2852. 


*^«.    D.  C.—BRroGE8— HIGHWAY   BRIDGE   OVER 
'^WMAC  BIVERr-MAINTENANCE  AND  OPERATION. 


'«■  »,i8oe, 

J»-  3,1807, 
^-  3,1909, 


■hW, 


«7,000. 

11.800,  oe,  814 

1A>OQO,08,235L 

16,000,08,2361; 

jg|000,O9,2aOl, 

M.000 


^0^818;  07,886;  08, 

in  'hirtii  fVn* 


OPBBATIONS. 

1906^7.  Repairs  of  minor  natore;  tools  and 
supplies  porchased;  lockexa  and  sheltoxa  oonstr.; 
riprap  placed  akmg  foot  of  slopes.  00,  2063;  07, 
9277. 

1907-09.  Repairs  to  ▼arioiis  parts  of  the 
operating  machihery;  steelwork  repainted,  eto. 
98, 2350;  09, 2308. 

1908>4>9«  Repairs  made  to  fonder  system  of 
highway  bridge  and  portions  of  ironwork  painted, 
09,080,2856;  11,2886;  ia»8GQ7« 
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MISC.  47.    D.     C.  —  BRIDGES  —  MEMORIAL     BRIDGE 

ACROSS  POTOMAC  RIVER. 


APPBOPBIATION. 

lK9Q,S5/)00. 

Cbtaf  of  Bnclneen.  Bi,  98,  5«;  90,  42,  827; 
00. 43,  704;  01, 670;  08,  5B1;  08,658. 

Boaid  of  KngjnwHM.^'BE.  and  of  ■lohitaels 
iipcni  oertain  (teslgns  for  a  momorial  bridge  aoroM 
Potomac  R.  from  WashJxigton,  D.  C,  to  ArUngton, 
Va.,  ordeied  by  act  of  Feb.  6,  1900.  tL,  00. 5136. 
(Lt.  Col.  C.  J.  AUen,  MiO.'t.  W.^ymoos,  CKpL 


D.  D.  Oaillaid,  and  StaniDid  White  and  Jaa.  O. 
Hffl.) 

In  eliarga.  Lt.  Col.  C.  J.  AUbil  Bi^  08»  3573; 
09,  3777;  00.  6125;  01,  3648;  09,  2652;  03»  2«S4. 

DesigDen  and  architects:  W.  H.  Barr,  'W.  R. 
HuttOQ,  L.  L.  Bark,  and  O.  8.  Morimi.  &.,  OO^ 
5146. 

OPEBATIOBrS. 

Nothing  e^er  dooa  toward  the  oonstr.  of  thii 
bridge. 


MISC.  48.    D.  C— BRIDGES— BRIDGE  ACROSS  POTOMAC 
AT  FOOT  OF  SOUTH  CAPITOL  STREET. 


BNGINBBBS. 

Chief  ofl  Bnglneers.    Bi^  90, 430. 

In  chais«>   HiO-  ^'  £•  ^'  B.  Davis. 
388g. 


tLf  90, 


SUliVKYS. 

Surrey  plan  and  est  called  lar,  through  Sec 


of  War,  by  act  Mar.  2,  1895,  for  a  bridge  fran;  the 
foot  of  Soath  Capitol  St.,  or  below  it,  across  Eastern 
Branch  of  the  Potomac,  with  rocom.  Made  by 
MiO*  Dayis.  Most  suitable  location  ftKOid  to  be 
at  the  foot  of  First  St.  8W.;  est,  $779,130;  bat 
"no  snoh  bridge  should  ever  be  permitted  to  be 
bunt"    H.  D.  1*63, 54th,  1st 


MISC.  49.  D.  C— BRIDGES— ACROSS  EASTERN  BRANCH 
OF  THE  POTOMAC,  IN  LINE  OF  MASSACHUSETTS 
ATENUE  EXTENDED. 


ENGINEERS. 

Chief  of  Engineers.    1L,98,54L 

In  dtarge.    Lt.  CoL  C.  J.  Allen.    IL,  98,  3508. 

SUBVKTS. 

B.  required  by  act  Feb.  17,  1897,  submitted 
Not.  29,  1897.    By  Col.  Allen.    Steel  trua  bridge 


on  masonry  piers  proposed;  decked,  except  where 
it  crosses  the  Baltimoro  &  Potomac  R.  R.  Plans 
submitted  for  flzed  spans  and  total  length  of  2,517' 
and  width  of  52^;  est,  6441 ,20^.  Est,  including 
draw,  6476,843;  necessity  of  draw  not  apparent. 
H.  D.  140,  55th,  2d. 


MISC.  50.    D.   C— BRIDGES— ROCK  CREEK  BRIDGE   IN 
UNE  OF  MASSACHUSETTS  AVENUE  EXTENDED. 


APPBOPBIATION. 

Mar.  3, 1807,       62,000,  98, 541. 

ENGINBBBS. 

Chief  of  Engineers.    B.,  98, 541. 

In  ctaargei    Gapt   D.  D.   OaiUard. 
3606. 


98, 


SUBVETS. 

Act  Mar.  3, 1897,  an.  Chief  of  Engfaieers  to  roport 
plans  and  cost  of  erecting  st  arch  bridge,  also 
steel  bridge  with  st  foimdations,  over  Rock  Creek, 
on  Une  of  Massachusetts  Ave.  extended.  Col. 
(Vols.)  Qainard  submitted  designs  and  est  st 
bridge,  6568,545;  steel  bridge,  6199,204.  St  bridge 
deemed  better.    H.  D.  163, 56th,  2d. 
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MISC.  51.  D.  C— BUILDINGS— EXTENSION  OF  BUILD- 
INGS BEFOND  THE  BUILDING  LINES  IN  THE  CITT  OF 
WASHINGTON  (1900-1918). 


UMNM^L  Jket  of  Coogns  vpjptaw^d  Mar.  8, 
i»i,  prarldet  that  no  pannits  duQ  tbaxeaftar  be 
gated  for  tfae  txtarnhn  of  boildiiigi  beyond  the 
bcMing  Hiio  tzoept  witb  fbe  cuucuirent  appraral 
of  the  Sac  of  Wer. 

tt  ippUcatioDi  refened  to  War  DepartmeDt 
ladieportodoou   01«372&. 


IWl-^ML  fiU  appHpatfcmi 


letaied   to   War 


190S-03.   488  appUcatloDS  laJtered   to   War 
Department.    03,2570. 

1908-4MI.   615   appUcatloDS   reCsned   to    War 
Department.    04,  9»57;  06, 3851. 

Approval  of  Sec  of  War  only  on  appifcationa 
for  protection  to  buildings  oo  private  lots  adjoin- 
ing pablle  reeervatloos,  act  June  21,  1905.  00, 
aifiO;  07,  S«;  08,  S415;  00,  3867;  10>  3688;  11, 
19,8618. 


MISC.  62.    D.  C— BUILDINGS— ENGINEER  SCHOOL. 


ipnoraunoNs. 

Jose  a0,1908,  8600,000W  ^g^ 

Ito.   2,1108,  3eO,00(V' 

Hv.   2,1106,  150,000^00,3836. 
Mtr.   2,1907,        32,500,07,3474. 

July  25,1913,  100,000, 12,  28. 


Totll, 


1,143,500 


COHTKACTS. 
Utot  03,2036;  04,  4195;  00,3881. 

racoviBBS. 

ChMolEiiglneefS.    ^  08, 575;  04,  740;  OS, 
7*:  06, 829;  07, 850;  08,  900;  00,  045;  10>  1067; 

ll,tl;18,2B. 

In  chaigc  Otpt.  J.  S.  BeweD.    B^  08,  3081; 
Oi,  4183;  06, 2826;  06,'22S9;  07, 2474;  08, 3665i 

OPBIATIOIIS. 

1909-03.  Work  begbn;  exeavatkin  well  ad- 
nami  on  2  mess^iall  and  kitcben  boildinti; 


twrndations  lar  band,  barracks,  also  olDcen'  quar- 
tan under  way,  eto.    03,  576, 9084. 

1803-04.  Woi*  well  advanced  on  the  quai^ 
tannastor  and  oommisnry  stareboose,  and  oo 
Ibandatioos  of  engineer  storaboose  and  bacbekna' 
quartan  for  ofDoefs.   04,741,4191. 

18O4-O0*  Fcdlowing  bufldiDgs  completed  and 
ooenpiad:  13  sets  of  oiBoen'  quarten,  the  offloen' 
I,  1  bamok  buUding  for  3  companies,  l  band 
8  meas-ball  buildings,  l  quartennaster 
and  oommlBBry  itanbouse,  1  new  stable,  and  1 
new  wagon  abed.   08,748,2826. 

1808-08.  Vartoos  buildings  completed  in  ad- 
dition to  above.  08, 829,  2260;  07,  2474;  08,  2556; 
08,945;  10,1057. 

Allotment  8100,000  for  oonstr.  at  Engineer  School 
of  building  witb  library  accommodations  and 
other  fMiiUtlBs.    18,28. 


MISC.  53.    D.    C.  —  GOTEBNMENT    FEINTING    OFFICE 

ERECTION. 


AFPBOraUTIOlfS. 

Uir.   8,18n,    8850,0001 

Ivob  6,1900,      775, 000)01,585.1 

Uir.   3,1901,  l,304,000j 


IMal, 


2,429,000 


GOHnACTB. 
Lfat  01,3821;  08, 3068;  03, 2994;  04, 3801. 

KMGINIB8S. 
Cbkf  01  Ingtneeiax  Ol,  687;  08, 511;  08,  578; 

04, 739;  06, 747. 


In  chmige.  Oapt.  J.  8.  BeweU.  R.,  01,  8801; 
08, 8066;  03,  2919;  04,  8819,  4179;  08, 2828. 

OFBRATIONS. 

1800-01.  Act  liar.  8,  1890,  an.  oonstr.  of  a 
flieproof  building  for  use  of  Oovermnent  Printing 
Oflkee,  oost  not  to  exceed  83(000,000;  kionaaed  by 
tesolntlon  Oongreas,  Feb.  17,  1900,  to  83,439.000. 
Mr.  J.  O.  Hm  appointed  arohitect. 

Actual  mtk  eommenced;  old  bnUdlngi  removed 
from  site.  At  ckiae  of  year  foundations,  steelwork, 
and  undeigroond  drafais  practically  completed 


1 819,188J8  deposited  to  U.  8.  Treaa. 
804fi2*— H.  Doc.  740, 6&-2— vol  2 ^18 
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1901-03.  BtMlvork  mtlnl;  BnWiBd:  fln- 
fmtnf  witlnlr  mmplatcd;  axUilor  inlla  fin- 
•twd;  bilerlar  perUdom  ilxrat  «0%  imlahad; 
OMrij  kU  dooc  uid  Ttndow  CnnLO  tn  place;  n»f 
mthsr  tl^  Bnd  ball  nnU 
OD  plutailDg  sod  IsTcUnc  Dp  Boor 

oa,eu,3a». 


1M3-04.   EntfnlT  oomptBtod  Mid  tonwd  oi 


O«.38«0. 

Sketch,  tnmlnc  plui,  Mwond  and  upper  I 
tjpka]  fliQpTDoftng  detmfb;  Hteclwork^  dnt 
itMlvork,  Zd,  M.  4th,  «h,  Stb,  and  nb  I 
tramlitloD  and  dnbugs  ptao.    04. 3890. 

BIMliroik  (Tosa  Hctlmi  miln  bnlldhic;  p 
detail  o[  aiterkir  and  nction  mO;  teueial  id 
Dlplplnctirplimibliigainim.    0<.aNI. 

Ytiotognfta,  RSuaial  Tinr  of  iteahnrfc;  i 
bloek  Itux  In  procnn  of  coDsCr.;  aenntb 
attar  wcrk  ww  pnctlcall;  compliiled;  nmr  I 
lD|taatlral7eamplctad.   04,3saL 


HATB,  IXANS,  8KBTCHBS,  BTC 

PluB,  BicMtecfi  pan  tketcb  of  piopaaed  bidU- 
tar.  typical  Sooi  plan,  olSTatloii  on  North  Ctfttdi 
3L:  alBTatkn  on  O  St.    01,  tan  04,  WSl 


C.  —  BUILDINGS  —  ABBAHAJM    IXSCO 
HOUSE,  ETC.  (1901-1912). 


(BMlUn.a 


D  p.  am  of  thk  bidsi.; 


I  from  ttma  to  tlma  tn  anuieo-        Wsc,  rapalis  to  Abrabav  Llncaln  Houc. 
dbn  wftb  tbeb  can.  nioir,  and  nfetr.    01,  B7t,      ol  nplactng  old  boQsr  at  Fscd'i  noator  Boi 

Mt;  03,  W9,  ns:  03,  ue,  wr-.  o4,  ssw;  OS,    oe,  mt;  m,  nw,  os,  ssi. 

Vas;  OS,  UU;  07,  13in:  OB,  QU;  10,  3S77:  11, 

set;  13,  isn,  SW6. 


MISC.  55.    D.  C— BUILDINGS— ARMY  WAS  COLLEGE, 


A^BOPBUTIONS. 

luna  30,1903.  1400,01)0,03,3911. 
Apr,  za.lWt,     300,(00, 04, 41H. 


1;  04,  ues;  OX,  am 


CONTRACTS. 

Various  txiDtracU.    I 
<M,2)0e. 
BNGINBBR8. 

CtUnl  ol  Eoclnegra.    K.,  03,  «7ll:  04.  TW:  OS. 
Ttt;  00,  S3S;  07,  SES:  OS,  SM;  09,  MO;  10,  WXt; 


Oapt.  JotiD  S.  B«w«U.    Bq  03,  XBl;  04,  «1S9; 
OS,  »3S|  00,  ZISS;  07, 1473. 

Lt.  Col.  W.  C.  Lanffltt.    a,  OS,  ISSS. 
OPBRATIONS. 

lOOS-08.    I>aii«iucnmpk«t«d;Dartluaito«iier- 
itMW  laid:  fouDdatkma  at  vat  and  practlcallr 


1005-00.  Tinan  of  War  Coll^a  Bal 
95%  oomplaMd;  buUdluf  Ksdl  BS%  eomp. 
OS,  S»,  iaG7.' 


MAFS,  FHOTOS.,  BTC. 

Plan  iliavliig  layout  ol  buDdincs  aod  etoi 
mtlhod  ol  ntnlorclDf  i 


Photognpbs:  Vlaw  ol  flxpwlmsnlal  pile 
point:  Tlaw  of  axperliiKntal  pUa  oiposad  oi 
aide;  Tie*  diawiiitt  matbod  ol  buOdlot  brfck 
on  coDcnta  fnindatkiD:  via*  of  eooerate  pll 
trancta.    04,  3889.    Eilarlor  viaw,  mahi  rat 

I  War  Coll«^  and  En|:ln«ar  poat  grounds. 


4190. 

Bkatf 


1003-04.    FouDiiatiau   flnlsbed;    main    wall^      croanda.    00,  UBS, 
complalcd;  about   40%   larraca   irork   completed. 
M,  740,  4193, 

Taclmlcal  dataila  gMag  vailoua  matbodi  naad 


ivlng  UfDat  of  buDdings 


rSee  ToL  II,  pp.  ti-thi,  and  2037-1 
L     2041  for  explanatioDB,  etc.       J 
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MISC.    56.    D.     C. 


EXECUTITE     MANSION     (WHITE 
HOUSE). 


(For  deteils  prior  to  1901,  see  Miso.  65  on  p.  2072  of  this  index.) 


1«NM)1.  Usoil  care  and  repairs.  Old  wator^ 
ffippir,  waste,  and  aoU  pipes  replaced  by  new 
dB46.  Prlrats  dining  room  rspapered,  redeoO' 
Bled,  sod  rqMdnted:  also  main  oonidor,  and 
vbe  apartments,  north  and  sooth  porticos  ra- 
ptated.  Aotomatic  Are  alarm  system  placed  in 
stdc;  !MV  eaipets,  Ibmiture,  and  tamishings 
^ncfaasKL  Flans,  with  est.  of  cost,  11,196,900, 
fcr  <xt«ndbig  mansion  prepared  in  accordance  with 
OGosiessJonal  action.  Conserratory  repaired  and 
np^ted;  repain  to  greenhouses  and  stable. 
•1,675,3690,  3728w 

iDTutory  of  public  pmpeity  in  the  Execntire 
Vaoakn.  01,3736. 

Address  of  CoL  T.  A.  Bingham,  rdatlre  to  «z- 
tndks  Execntive  Mansion.    01,3754. 

1901^)2.  Misc.  repairs,  etc.  ReinodeUng  mao- 
doQ  aod  boikiing  separate  office  building  Ibr  the 
PreadflDt.   02,596,2720. 

loTeatory  of  public  property.    02, 2754. 

Xotdon  the  chrysanthemum  by  Geo.  H.  Brown, 
iiDdscape  gardner.    03, 2761. 

ItOi'fa,  Executive  Ifanslon  remodeled,  re* 
4ioonted,  and  refurnished,  an  addition  to  it  boUt; 
ibe  oofuervatory  and  greenhouses  formerly  at- 
fiebfid  to  the  mansir>n  torn  down,  and  five  of  the 
owboQses  reerected  at  the  propagating  gardens. 
S^ptnte  oiBoe  buildfaig  erected;  extensive  im- 
proTcaaats  to  grounds.    03, 658,  2510. 

InvAtory  of  public  property.    08, 2682. 

1903-04.  Exterior  Executive  Mansion  and 
ttttki  Pretidsnt's  Office  building  painted;  Imp. 
led  repairs  in  maniloD  and  imp.  about  grounds; 
ixtaBtT«  imp.  and  repairs  about  the  President's 
staUfis.  Additional  greenhouse  built    04,730. 

bTBotory  of  public  property.    04,  3970. 

1901-05.   ICIsc.    repain:  3    addHional 
hoosKboflt.   05,738,2622. 


Inventory  of  public  property.    Off,  2674. 

190ff-Oa.  Misc.  painting,  imp.  in  electric 
wiring,  2  additional  greenhouses  constr.,  and  2 
new  cold  frames  constr.    06, 820, 2113. 

Inventory  of  public  property.    00, 2164. 

1906-07.  Extensive  repairs  and  betterments. 
Work  commenced  for  repainting  entire  exterior; 
additiooal  fire  protection  Installed,  new  pavement 
laid,  etc.    07,841,2300. 

Inventory  of  public  property.    07, 2358. 

1907-4>8.  Considerable  painting;  new  water- 
tight covering  placed  upon  roof  of  east  terrace; 
repairs  at  Fresident's  stables  and  to  greenhouses, 
boilers,  and  heating  pipes.    08, 885,  2377. 

Inventory  of  public  property.    08, 2430. 

1008-4>0.  Misc.  repairs  in  and  about  mansion; 
ibmiture  eared  for;  repairs  to  Executive  Office 
building,  FresldenVs  stable,  and  to  greenhouse 
structures  and  their  heating  apparatus.    OB,  920, 


Inventory  of  public  propert^k    00, 237& 

1900-10.  Misc.  repairs;  considerable  painting. 
Additional  accommodations  to  President's  Office 
by  erection  of  addition  to  original  buQding;  old 
buUdhig  remodeled.    10,1041,2654. 

1910-11.  Miab.  repairs;  painting;  ftimiture 
regularly  oared  for;  silver  doeet  buflt;  lightning 
rods  taken  down;  new  system  of  protectfon  fh>m 
lightning  installed;  partltfon  built  In  President's 
OiBoes;  other  misc.  work.    11, 1103,  2061. 

1911-13.  Misc.  repairs  and  pahiting;  Presi- 
dent's stable  torn  down;  accommodations  pro- 
vided in  stables  of  Quartermaster's  Department; 
ikame  buHding  in  rear  of  stables  moved  to  propa- 
gating gardens;  repairs  to  greenhouse  structures. 
18, 1810, 3483. 


inSC.  57.    D.  C— "FLATS'*— ANACOSTU  RIVER,  D.  C. 


Tbe  Anaoostia  R.  rises  fai  Prince  George  County, 
Ml,  iDd,  flowing  20  m.  In  a  southwesterly  direo- 
tin,  joins  the  Potomac  R.  in  the  District  of  Co- 

tombiL 

The  portion  lodnded  In  this  pro;!,  extends  lh>m 
^nmtja  Br..  District  of  Columbia,  upstream 
im.  to  the  District  line.  It  is  subject  to  a  mean 
tidal  oKiUatloa  of  S'  and  a  max.  rise  d  uring  freshet 
^aboatirabovenLLw. 

The  cbao.  has  not  been  fanp.  by  the  United 
States. 

^  nport  on  ex.  of  the  Anacostla  R.  by  8.  T. 
^bertin  1875  states  that  "in  1835  vessels  carrying 


100  hogsheads  of  tobacco,  or  about  60  tons,  were 
able  to  load  at  Bladensburg,"  but  no  record  of 
the  exact  depth  at  that  time  Is  available.  In  1862 
the  min.  chan.  d.  was  18'  at  m.  1.  w.  at  Anaoostia 
Br.,  ir  at  the  Philadelphia,  Baltimore  A  Wash- 
ington br.,  and  3'  at  Banning  Br.  In  1891  the 
min.  clian.  d.  was  15'  at  m.  1.  w.  at  Anaoostia  Br., 
ir  at  the  Philadelphia,  Baltimore  A  Washington 
R.  R.  br.,  8^  at  Bennhig  Br.,  and  3'  at  the  Dis- 
trict lln^  The  "present"  min.  chan.  ds.  are 
about  the  same,  except  near  the  District  line, 
where  the  min.  d.  is  now  about  2^  at  m.  I.  w. 
The  channel  is  narrow  and  winding,  and  between' 
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State  AnDT,  cpm 
to  In  i^vpared  UDd«r  tlu  dtraction  oi,  aad 
ftpproynd  hj^  %  board  ol  ttigluuaa  to  com 
tbe  Sngliwer  Commlsslontr  of  Uie  Dbtricl  < 
Uunbiftt  th«  otQcv  In  oharg*  of  public  ball 
■nd  groond],  and  Ibe  MitliiMr  oOcsr  tn  eba 


tba  ebao,  and  tb«  banki  an  ailaailTe  Bata  and 
manhd  which  an  altanulal;  aipond  aod  floodod 
by  tidal  actkm. 

Id  lummei'  th*  Bata  an  oovtrad  with  a  nok 
sroirtb  of  aquatic  plulv,  which  pnTont  a  npld 
fU«r>«lng  mai«auat  ol  th«  tide  and  caiun  dapoalta 

of  mud  and  flltb.  Tba  nuadowg,  which  an  abova  tba  Improvanuut  of  tti 
onUoaiy  b. «.  lanl,  an  flooded  at  Tarying  hitir-  to  hi  aTaOablt  ior  ths  prapaiatliiD  of  plan: 
vals,  whcMra-  tba  watar  la  rabad  bj  flood  or  pmoaaatlnn  of  tlM  work,  tba  amploynHat  o 
■aalwlr  wind)  abova  Donnal  laral,  and  tvtrj  noal  aarrlca,  and  for  nieb  otbar  porpoaa  m 
daprcnloa  nialni  ■  ita^aaat  pool,  a  Dondltku  la  tha  Jod^maot  of  miA  board  ba  amjimm 
ntoat  Eavonbla  lor  tba  daralopmaal  of  malaria.  eanr  oat  tba  prnpoata  ol  tbli  ■{^mpriatlOD." 

Tha  acts  maUog  app.  tor  thli  work  appror,  Utamtrj  nrrara  madw  propowJ  to  w 
Mar.  t,  ini,  and  Jmia  X,  1S13,  bava  providad  Brallabla  fUndi  in  dr.  and  conitr.  of  B.  wi 
tliat  tba  moni7~ 
"Im  a^oidad  ocdir  tha  laparrUni  if  tlw  Cblat      IkM  ol  H 

R^enaea  to  mnhuttMi  er  tan 


SMAiOOODTMd. 

1'^ 

HoMa 

No. 

OoDgra^ 

»-» 

Taar. 

K™rl/.                n»<t 

Houm... 

M 

Fortr-toorth.... 

Fint.... 

ira^ 

Ml 

IBB 

Boon... 

140 

Fiflj-flnh. 

do 

.iSlu,.^. 

lan 

isa 

FHU-oaT«otb... 

Raport  •■  to  tftl*  to  rtparlBo  laniU  ■ . . . 

^'- 

approv.  Mar.  1,  IRIl,  couIrt«J  ot  Lt.  CoL  W.  C. 
Laqgfltl,  CcHpa  ti  Englnaan,  U.  8.  Itrraj,  In 
eharga  of  tha  Imp.  of  tha  Potonuo  R.:  Lt.  OoL 
W.  V.  Judson,  Cocpi  of  Xogiaasn.  U.  B.  Aimr, 
Englnaai  CDmmlaloDM'  of  tba  Dlatrlct  of  Co- 
lombia; and  Col.  Spnnr  Coaby,  U.  8.  Anny,  In 
oiargB  ol  public  bnltdlnei  and  graund*.  Tba 
board  racom.  a  oomplaM  proj,  lor  tha  work,  oon- 
lonnlng  in  gsaaia]  wftb  tbs  Kbama  ol  deTilopmant 
ootUnad  la  tba  raport  ol  tba  Paik  CommlKkn 
(B.  of  Sanale  Commltl**  Oa  tba  Dbliict  ol  Oo- 
iDinbla,  S.  No.  IW,  STIb,  W)  and  vpnr.  by  tba 
HI  Of  Flna  Ajla. 


dun.    (d)  Tba  00 


I.  ol  low  walls  or 


arouud  tba  baalu  Iram  the  dun  to  tha  Dtitr 
Columbia  Una.  («)  Dr.  laotion  of  R.  betwea 
dam  end  tba  Dlitrlct  ot  Ccriumbta  Una.  (0 
dvtb  of  di.  to  ba  inob  that  tha  exisTatlon 
on  will  approx.  balaooe.  Is)  That  draw  apai 
raqolred  In  FmuylTBDla  Ava.,  Paonijlv 
BaltbiHTa  *  Waihinstoii  R.  B.,  ad  Bbj 
Bn.,  BTaflabla  width  to  ba  100',  aa  tai  tba  |W 
Anaooatla  Br.  (t)  That  the  H.  Unaa  aboia 
cMtIa  Br.  ba  ab<dl>bBd  and  tba  boihb«d  lim 
bdo«  AnaooMa  Br.  ba  modlfled  ai  Indieata 


Btt.  ooat  of  tba  ledamatbin,  t3,0M,l«l. 
Tha  opoatlcmi  durtag  IIIU  Indodad  a  con 

tnqihlail  and  bydragtaphlo  imreya,  Inriatlfi 
of  stream  Sow  and  aadlmentatim,  flood  condlt 
and  lawaga  pollution. 
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Th«  total 
p.T.j.  to  Jmw  30, 1912, 


«zpcod«d  on 
WBatlOAlSM. 


thb  ttdstioK 


Ttw  Dktriet  of  GblnmblB  tpp.  act  of  July  1, 
^  H»p.  S5,aOO,  to  be  flxiMndMi  undor  the  direo- 
tioo  of  tbe  8«c.  of  Wa^  for  makJng  a  amrey  and 
nUJM  m^  of  land  ownod  by  the  U.  S.  within 
^M  is  known  as  tha  flats  of  the  Anaoostia  R. 
from  Its  Doath  to  the  boondary  Une  of  the  Dis- 
tict  of  Gotamibia,  and  an.  and  directed  the  Attor- 
m  Gaml  to  report  opon  the  natma  of  title  to 
bub  anhrsead  within  said  flats.  Sarray  made, 
■dLthceooby  LI.OoLGhas.1.  AUan,  Corps 
ofEociDMn,  dated  Feb.  17,  1903,  with  maps, 
taoanitted  to  thia  AttooMj  Oensal  with  a  view 


to  ar.  and  report  pmsoant  to  the  law.    08,86;  04. 
19;  05,  ao.    H.  D.  No.  194,  69th,  Ist    06, 1& 

APFBOPBIATIONS. 

July     1,1902,     195, 000, 08,86. 

Ifar.    2,1911,     100,000,18,3664.       * 

Jane  2^  1912,     100,000, 12,  3604. 


TMal, 


206,000 


KfGHIBBllS. 
Cblef  of  ■nffinaera.   IL,  08,  86;  04,  19:  OO; 

90;  06, 18;  IS,  1342. 

Boaida.    Bee  above. 

m  cliaiga.   Lt  Ool.  W.  a  Langfltt   &»  1% 
3668. 


MISC.  58.    D.  C— LOTS,  SALE  OF— INTERSECTION  OF  K 

AND  SIXTEENTH  STREETS. 

DGDmHS.  made  by  3  resldenta  of  Washington,  D.  C   Saisi 

ChkfoCBngliieers.   B^  81, 835.  made  to  Messrs.  Cook,  Dickson,  King,  Boyntoo, 

ifiiMv.3,UBl,aa.sBlsof]otB.   Apprakamant     ataL   Total rsoslvad, 97^482.   61,888^881 


MISC.    59.    D.     C— MEMORIALS  —  H'HILLAN     MEMO- 
RIAL FOUNTAIN. 


Thi  nodry  drfl  set  uppn^,  Jane  26,  1910,  for 
thifiKil  7«r  1911,  oontainad  the  foUowing  item; 

"Par  the  prqwration  of  the  site,  approaches, 
nib,  fgoodation,  snd  piping  for  the  fountain  to 
l«  encted  in  McMfflsn  Park,  in  the  District  of 
Cabmbie,  by  the  James  MclCiUan  Memorial 
^sodatioo  of  IfiohlgBo,  815,000/' 

Bt  ttnoffanmt  with  the  OommisBlaoen  of  the 
Dstrkt  of  Colombia  the  work  provided  for  was 
ptriormed  under  the  officer  In  charge  of  the  Wash- 
actoo  Aqoedoet,  the  site  for  the  frantain  behig 
cote  eootrol  of  the  latter  offiosr. 

TlM  work  was  completed  daring  1910-11,  axospt 
tb«  oanstr.  of  the  granite  work,  onder  contiaot  far 
MO,  and  which  was  finished  hi  1912. 


Mo  work  done  in  mi-12  on  the  groond  toward 
the  erection  of  the  foantaln  by  the  James  MclCiUan 
Memorial  Association  of  Michigan;  aj^Moted  to  be- 
done  daring  the  foUowing  year. 

APPEOFBIATIONS. 

Beeabore. 


KfGUfXBES. 

Chief  ol  Kiitlneeta. 


11, 1102;  13, 1318. 


mcliaiga.   Lt  OoL  W.  a. Langfltt   B^  Ifr 
2960;  12,8407. 

Aeatatantsi 

Capt  W.  T.  Hannom.    11, 1094;  13, 1311. 

1st  Lt  J.  J.  BafaL    13,1311. 


>App.  byD.ofa 


I 
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MISC.  60.    D.       C.    —    MONUMENTS    —    WASHINGIH 
MONUMENT  (1901-1912). 

(For  prior  dstoUi,  Mt  Uiso.  U  on  p.  1071  of  Uil9  fndaz.) 

1000-01.    Usual  can;  addltlOD  to  bollv  houM  IWM-m.    1  stal  anna  put  to  lor  gqnaUclni 

constr.;  new  electric  elantor  Iful^led.    Work  of  Dnequal  aipanilon  of  tba  liablas  of  tbe  tiev 

stiOenlDg  tlo-rods  nl  Iron  coliimni  within  which  ud  lutul  care  ezteaded  to  abaft  Biid  machi 

elevator  cu  rmu  nmplelsd,  and  the  TO-tdU  lam^  coniuctad  therewith.    07,  Ml,  1310. 

Id  shaft  replaced  with  Umps  of  110  voltt    Ol.  igoT-Oft.    New  .^Inm  abMivei  plaoMl  ai 

''*^'  ^^'^  kx  cables;  new  goTetnor  gmn  and  ihart  pi 

1901-ag.    U™l   car.    requlr«l    lor   matat-..  ^^  "  ""J'  l!^  .?. '""'"kJ^' h"; 

Palntfagion-ork  in  the  biterior,  running  new  ^  'b™'  "»  ^.  "»  1"'™'  "«»-.  ""»  I 

eleelilc-Heht  wiree,  and  repliiclns  70-yolt  lampi  ™^    *»*•  ™'  »»■ 

with  lampe  of  110  volla.    02,  GBT,  ms.  1BO9-00.    New  cable  placed;  voodaa  ab 

1902^>3.    lilac,  work  of  palatlng,  cupaitry,  log  taplaced  with  tlla;  mghua  hi  powar   1 

plumblDC,  eto.    03,  OH,  3EZ7,                      .  overhauled  and  rcfialnd.    00,  OD,  2HT, 

UKNM14.   S.™k  by  llghtnldg;  alight  damafe        »»^**-   "^f^'^  *°  TL^"  ,"^ 

tomolorroom     04,3910.  and  Mcoary  patotlng  dor».    Patatln*  also 

at  lodge  hmue  and  minor  rqialn  to  macblnei 

IMM-OJS.    New  holMlcg  obln,  dbw  oonntv^      IK>««  Imue.    lO,  3672 
weight  cables,  new  oontroller  cable  hiatalled;  two        laio-ll.    Tensio  floor  Iald*tn  waltbg  nx 
new  9Mior»power  boQan  pnrchand  ud  placed,      j,^,   [,„„„_   walnjentlng   coiHtr.   around    i 
Reception  room  conitr.  on  lower  Hoor;  ton  folding      ^^^^^^^^    „^^   ^   ^^^^   ^^     plmnbln, 
gates  and  rerolvlng  door  pived  at  entrance,    OS,      niodaled  sto.    11  IIM  Veo 
738,3828. 

IE 

1005-06.    Interior  IroDwork  pahitad.    00,830,      and 


MISC.  61.    D.  C— PASKS,  PUBUC  BESERTATIONS,  IT 

(1901-1913). 

(Be*  UlB.  as  on  p.  3073  ol  thla  faidei.) 
100<MI1.    Total  area  ol  parki,   407.21   acm.       be  requhed  by  law  to  glre  bond]  ud  guaf 
O1.3T0I.  ,  01,  3701    DaU  relating  to  prhiclpal  citj   ] 

hi  the  U.S.  01,3711.  Occopancy  of  rcsam 
by  committee  on  hiaugural  ceremonlta,  Ol, 
leoIthegrasD-  Plan  lor  Improving  section  a,  of  PouosfI' 
houan  rebuilt,  new  office  buUdlog  ended,  ud  Ave,  and  a.  ol  B  Bt,  SW.  and  for  a  aoltable 
grounds  around  It  Improved:  some  old  hon  fencing  nection  .betweea  Potomac  and  Zoological  f 
erecUid,  part  of  Fifteenth  St.  roadway  graded,  etc  Frialad  hi  Dog.  No.  US,  H.  R,,  SGth,  M.  s. 
About  984,000  plants  propagated  for  stock  and  3719, 37n. 
p«J.dra.lk-.    01JS.71S.I7SO.  1,01.0».    S^U.  >.  .n«,l»,»c  .1.11  ] 

Usual  can  extended  to  Improved  parks  and , ..  .T)7\,,... 

park  places,   an  of  the  small  unlmprored  reserva- 


censte.;  graeohouaes 


^tahLlog  3,91  acres,  brought  to  the  tint 
stage  ol  Improvement,  and  3  of  the  small  Improved 


Harking  at! 


planli  pmpagalad;  33,000  c.  y,  mth  received 

apread   In    propagating   gaideos.    Asphalt    ] 

la  In  parte  axteoded  by  constr.  o~ 


V  reservBtkns,  ud  Truitan  Circle 


fcotwaU;  1,003   aq,    y,    repaired   and    raaurf 

,     ,             J     V,        „, ,.    ,  Stl'  iron  drahiplpe  and   Kites'   water  pipe 

Wghlj  improved.    New  entrm™  con.^.  to  on,  l,M7«.bbl«ui„  gutter,  Z^ 

ol  the  main  ™dwaya  hi  the  monum«it  granndr  ^^^  constr..  porti  ud  . 

Aspablt  pavemeote  In  parks  extended  by  constr.  •       oa.  897  JTSa. 

ol  3.410  iq.  y.  Of  asphalt  lootwalk,  340  wi-  y.  ol  P^'^"    ""■  ■*"■  "*■ 

aspludt  roadway  ud  455  aq.  y.  aaphalt  fbotwalk  1002-OS.    Uatntan.    and    can   at   parks 

repaired  ud  resurhced.    01,070,3733.    56*  cobble-  Improved  plaoa;  part  ol  Potomac  Park  extaos 

stone  gutter  constr.,  and  438'  dnlnptpa  and  1,093'  hDpnvad  t>y  grading;  conslr.  a  "■""*"" 

water  pipe  laid.    06.  876, 3700.  way,  eto.    In  various  parks  curb  set,  fDiin 

Duuages  to  Executive  Uansloo  grounds  by  lira  erected,  SiSphalt  pavaDunts  eitended.   twti 

to    Inaugural    glands.    Recom.    that    refusal    be  SiSphalt    roadway    repaired    ud    naurtaced. 

made  to  allow  erection  tn  fntura  or  commlttaM  propagating  gardens  neotasar;  rapalra  made; 
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\jmfiao  plants  propagftted.  03.  650,  2S31. 
txsa.  far  mcrased  achcdole  of  pay  for  pari 
vKebiDHL  03*  2S36.  36tli  national  ancampnuot 
flftbcO.  A.  R.  permits  granted.  03,2549.  Notts 
«B  pablie  lUaysroands,  tte.,  by  Oeo.  H.  Brown, 
ittdsape  ganknsr.  08,  SB66.  Notts  oo  Oodl- 
Rss  by  Geo.  H.  Brown.    08»  3060. 

190MM.  ICise.  work  of  mainten.  (as  da- 
vribti  in  fanner  ysars);  rassrvatfons  reUnqoished 
fe  diminabe  grade  crosrings  and  provide  for  oonstr. 
ef  a  tmioB  railroad  station;  list  given.  04*  3013. 
C9{taig  oonstr.,  sod  laid,  trees  and  sbrubs  planted, 
baaetaU  diamond  laid  off,  band  oonoerts  beld, 
Tcrk  flo  Potomac  Park  in  progress,  aapbalt  pava- 
c^t  constr.,  etc  04,  8BM.  Over  1,000,000 
prepapted.  04,  3M3.  Notes  on  historfc  trees  of 
K&shiDgton.  04,  4046;  Off,  738,  2631;  00,  821^ 
fliB;07,841,2312L 

1904-OS.  Use  of  Monoment  Oroonds  by 
iariao  Railway  AppUanoe  Exhibition.  Wi, 
2B&i  Description  of  tare  tropical  plants.  Off» 
3736.  list  of  trees  and  shrubs  In  some  of  the 
pQbliepertcL    00,2787. 


1905-Oe.  Report  on  "The  City  Parks  and 
Park  Plsoes"  by  Oeo.  H.  Brown,  landscape  gar- 
dener.   06,2338. 

llN>ei4>7.  Constr.  of  maoadain  roadway  along 
the  n.  and  w.  sides  of  tidal  reservoir  in  Potomao 
Park.    07,2328. 

lfM>7-00.  Addltkmal  spaces  transferred,  reser. 
vations  Imp.,  work  of  Imp.  S.  Potomao  Park  com- 
pleted, cement  ooping  constr.,  gnvel  roadway  in 
Presideot's  Park  resurtsoed,  Qarfleld  Park  ra- 
modeled,  asphalt  walk  repaired,  etc.  08,  886, 
2386;  00,  030,  2335.  At  propagating  gardens, 
varioos  greenhouse  structures  repaired;  090,000 
plants  propagated.   00,030,2349. 

1900-18.  Usual  care  and  mainten.  work; 
in»i^^».in  driveway  along  North  B  8t.  completed; 
work  for  finp.  Interior  portion  Potomad*  Park 
accomplished;  coptoK  constr.;  walks  laid;  gravel 
road  resurfBoed.  10,  1041,  2658.  Over  680,000 
plants  propagated.  10,  2676;  11,  1103,  2966;  19, 
WD,  3486w  Over  670,000  plants  propagated.  13, 
1321,3508. 


mSC.  9i.    D.  C— PARKS— U6HTIN6  (1900-1912). 

(See  Misc.  65  on  p.  2072  of  thb  hidex.) 

190(M>1.   L|g;hts  in  parks  and  grounds  main-  2973.    New  improved  system  of  lighting  parks 

tus«d  in  good  condition,  minor  repairs  made,  and  adopted  and  Installation  nearly  completed.    13, 

old  hntcms  replaced.    01,   3722;  03,   2567;  04,  1320. 
38S;  05,  3GS9;  06,  2147;  08,  2400;  00,  2352;  11, 


MISC.  OS.    D.  C.—PABKS— POTOMAC  PARK  (1908-1912). 

19084^  l£ainten.  of  imp.- portions,  grading,  misc.  work  of  filling  fishponds,  roadway  constr., 
Bftadam  roadway,  cinder  footwalk,  drainpipe  cinder  paths  laid,  etc.  10,  2673;  11,  2978;  13, 
laU^ctc  03,2355;  10>26e9.    Monument  grounds;      3501. 


MISC.  64.    D.  C— USHWATS  AT  GREAT  FALLS. 


ATPBOPBIATIONS. 

1882,    160,000,  83,339,  2092;  87,  2565. 
im,      25,000,88,312,2766. 

lae,    15,000, 03, 431a 

Totil,    90,000 

ODNTRACTS. 

i'  E.  Lyons,  fishway  oonstr.    86, 2500. 
1891.  T.    Hathaway,    constr.    ol    flahways, 
61^   91,3B06. 

Chief  of  EngtaMia.  B^  88,  399;  84,  344; 
^  374;  86,  368;  87,  335;  88,  812;  80,  380;  Oa 
^91, 443;  02, 417;  08,«9;  94,435;  08,489. 

In  charge: 

Ua].  0.  J.  Lydecker,  1883-89.    R^  83,  2092;  84, 
^1;  85, 3499;  86,  2061;  87,  2564;  88,  2766. 
CoL  J.  ILWOson,  1889-90.    B^  89,  2825. 


Lt.  Col.  O.  H.  Billot,  1890-02.  R^  00,  3632;  91, 
agOOr  (Col.)  02,  3382;  93,  4310;  94.  3224. 

IfaJ.  J.  O.  D.  Knight.    R^  98, 4114. 
.    Assistant.    Capt.  T.  W.  Symons.    R^  84, 2312; 
88, 2500;  88,  2063. 

OPBRATIONS. 

1888^6.  Work  upon  flshways  commenced 
under  contract,  hut  abandoned  after  destruction 
of  unfhiished  portion  by  flood.    88, 2061. 

1886-87.    Reconstr.  of  dam.    87,2564. 

1891-^3.  Fishways  in  process  of  constr.  92, 
8382. 

PROJECT. 

By  Ka|.  Lydecker,  1888,  Ibr  erection  of  flshways 
at  Great  Falls  of  the  Potomac  R.;  est.,  134,160.19; 
88,  2499;  87,  2561 

SURVEYS. 
Maps.    84,2321,2336. 
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MISC.  65.  D.  C— PUBLIC  BUILDINGS  AND  GROUNDS. 

(8«e  MJsc  48-84  on  p.  2039-2040  of  this  ]nd«x.) 


Non.— In  Addition  to  care,  etc,  of  public  groonds 
and  buildings,  the  ofBoo  was  cbaigod  at  1900  with— 

Care  and  rapalr  of  the  GoYenmiant  telegraph 
Unas  connecting  the  Oapitol  with  the  various 
departments  and  the  Oovenunent  Printing  Office. 

Bepah:  and  imp.  of  the  Qovwxmient  Printing 
Office. 

Repair  of  the  building  ota  Tenth  St.  NW.,  when 
Abraham  Linodln  died. 

Oonstr.  of  the  statue  of  Gen.  J.  A.  Logan. 

Gare  of  such  matters  connected  with  the  erectloa 
of  the  statue  of  Oen.  Sherman  as  properiy  devolTed 
upon  the  War  Department. 

Care  of  the  monument  at  WakeOeld,  Va.,  the 
birthplace  of  Washington. 

Care  of  the  tran-pHe  dock  erected  under  the  8npep> 
▼iaian  of  the  office  in  18M,  under  the  direction  ot 
the  I>epartment  of  State,  at  the  month  of  Bridge 

The  enetfon  hi  the  National  Mllttary  Park  at 
Gettysburg,  Pa.,  of  the  memorial  tablet  to  Abra- 
ham Linootai. 

Preservation,  oara,  and  safsty  of  bnikUngs  occu- 
pied by  the  War  Department  in  the  Distrlet» 
except  State,  War,  and  Navy  Department  Build- 
ing. 

Oaia  of  the  banks  of  the  Potomac  B.  Itam  the 
n.  line  of  the  Arsenal  grounds  to  the  s.  curb  line 
ofNSt. 

The  work,  since  June  15,  1900,  of  continuittg 
plans  for  extending  the  Executive  Mansion 

The  work,  since  June  20, 1900,  of  making  an  ex. 
and  reporting  plans  for  the  treatment  of  that  seo- 
tkn  of  the  District  situated  s.  of  Pennsylvania 
Ave.  and  n.  erf  B  St  8W.,  and  ibr  a  suitable  ooo- 
neotion  between   the   Potomac  and   Zoological 


At  1912  the  various  duties  assigned  to  the  officer 
in  charge  of  public  buildings  and  grounds  were  ae 
follows: 

Mainten.,  care,  an*  repair  of  the  Executive 
Mansion,  grounds,  and  greenhouses.    (8ee>Ciso.  fiO.) 

Imp.,  policing,  care,  and  mainten.  ef  vaiioua 
parks  and  reaervatlons  in  the  District  of  CMnniMm^ 
(See  Misc.  61.) 

Imp.,  care,  and  mainten.  of  the  portion  cf  Po- 
tomac Park  w.  of  the  R.  R.  embankment. 

Oare  and  mainten.  of  the  Washington  National 
Monument    (See  Misc.OO.) 

Oare  and  mainten.  of  the  propagating  gardens. 

Oare  of  the  buildhig  No.  616  Tenth  St  NW., 
where  Abraham  Lincoln  died.    (See  Misc.  64.) 

The  preeervation,  care,  and  safety  of  buildings 
occupied  by  the  War  Department  in  the  District 
of  Columbia,  except  State,  War,  and  Navy  De- 
partment Building. 

Oare  and  repair  of  the  Government  telegraph 
line  connecting  the  Capitol  with  the  various  d»- 
partmenta  and  Government  Printing  Office. 
(See  Misc.  72.) 

Oare  and  mainten.  of  the  highway  bridge  acroei 
the  Potomac  R.,D.  a    (See  Misc.  43-60.) 


Furnishing  and  planting  trees,  shrubs^  etc.  In 
the  grounds  of  the  Library  of  Congress,  of  the 
Capitol,  and  of  executive  departments. 

The  inunediate  charge  of  the  banks  of  the  Po- 
tomae  R.  fhmi  the  n.  line  of  the  arsenal  (or  Wash- 
ington Barracks)  grounds  to  the  s.  curb  line  of 
NBt.  SW.    (See  Misc.  61-6S,  66-67, 84.) 

Oare  of  the  monument  at  Wakefield,  Ya.,  the 
birthplace  of  Washington,  and  the  fron-pBe  dock 
at  the  mouth  of  Bridge  Greek,  Va. 
.  The  datlBs  of  executive  and  dlsboning  officer 
of  the  loilowlng  commissions: 

Grant  MemoriBl  Commisskm. 

Barry  Statue  Commission. 

John  Paul  Jones  Statue  Commission. 

Columbus  Memorial  Commisskn.  ^ 

Tilnooln  Memorial  Oomrafasfcin. 

In  charge  of  the  monument  at  Fredeildksbuxg, 
Va.,  to  the  memory  of  Gen.  Hugh  Mener. 

Member  of  the  commission  created  by  the  poblle 
buildings  act  improved  May  30, 1906,  to  cause  ideas 
and  ests.  to  be  prepared  Cor  a  snitahle  armory  for 
the  Natkmal  Guard  of  the  District  of  Oohanbia. 

Secretary,  executive  and  dlsbaalog  officer  of 
the  Commisskm  of  Tine  Aita,  created  by  act  ai^ 
proved  May  17, 1910. 

Member  of  board  of  engineers  to  prepare  and 
uppmve  plans  for  the  reclamation  and  develoj^ 
ment  of  the  Anaoostia  B.  and  Flats.  (See  Iflac.  57.) 

MlUtaryaidetothePresUent     . 


Chief  of  BngiiieeffB.  R.,  67,  5%  68,  74;  68^ 
66;  70b  84;  71,  100;  73,  06;  78,  100;  74»  120;  75, 
126;  70.  116;  77,  124;  78,  139;  79,  183;  80,  213; 
81,  334;  89,  S24;  88,  339;  84»  844;  8ff,  S74;  86; 
368;  87,  336;  88,  312;  80,  381;  00,  349;  01,  441; 
03,  418;  08,  480;  04,  435;  Ml,  491;  00,  437;  07. 
642;  08,  546;  00,  632;  00,  710;  01,  675;  02,  596; 
O8,658;O4,780;O6,788;O6,820;O7.  841;08, 
885;  00, 929;  10>  UMl;  11,  U03;  13, 1319. 

In  ehaisat 

MiO. N- Mio>d«r (Bvt  Brig.  Gen.).  W^ei^OS, 
582  (public  pa^  and  site  of  Presidential  Mansion), 
544  (fonlgn  pavhig);  68, 889, 913  (surrey,  Potomae 
R.  In  District  of  Cofamibia);  60,  498,  406  (Wash- 
ington Canal,  Tiber  Greek),  617  (probable  damage 
to  Georgetown  or  Virginia  chan.  from  repak  d 
R.  R.  br.);  70,  517,  530  (ex.  of  Potomac);  71, 974. 

MiO-  O.  E.  Baboock.  tL,  71, 967;  78, 1010, 1031 
(description  of  grounds);  (CoL)  73,  1151;  74,  il, 
385;  75, 11, 800;  76, 11, 675;  77, 11, 1061. 

Lt  Cd.  T.  L.  Casey.  B^  77,  11,  1072;  78,  H, 
1345;  70,  ii,  1877;  80,  2339. 

Col.  A.  F.  RockwelL  tL,  80,  2339;  (CoL)  81, 
2711;  83, 2783;  88, 2008;  84, 2389. 

Lt  Col.  J.  M.  Wibon.  tL,  88,  9601;  86,  207S; 
87, 2G69;  88, 3709;  80»  2827. 

CoL  O.  H.  Ernst  B^  00,  3535;  01,  3907;  88, 
3385. 

Col.  J.,M.  Wilson.  R^  03,  4313;  04,  3365  (ia- 
duding  Ust  of  U.  S.  reservations  In  Washingtonji; 
08,il29;06,d97& 
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CoL  T.  A.  BiDSbam.  B^  97,  4025;  08,  8051 
(enetiiik  of  6ov«mment  Printbig  OiBoe;  iDctadiiig 
m«db  of  Witthingtan  Mmunnent,  obanges  In 
faoBWOck);  90,  asil;  00^  saS7;  01.  SOW;  0S8»  3717; 
OS,  £17. 

ODLA.]i.lCinBr.    tL,0^9m. 

OoL  C.  8.  Bn)mv«n.  R^  Off,  9819;  06»ail% 
•7,2m;  06,2376. 

C^  BptaoK  Cosby.    WL^  €••  SS2B;  10^  3653; 


lit  1.8. 


HAPS,  PLAnS»  BTC. 

Ib^  of  fbb  dty  of  WtahinctoD,  D.  O^  dkonrlng 
Rsemtions,  ete.   64,2371. 

Blyg  faopt,  WtAtiigtcm,  D.  a    86, 2M. 

Mqpi  of  tl»  yvkm  paifes  In  Wartifaigton,  D.  O. 
MiaOHL 

87,2B12;  9K9tl4i  00^087,00; 


nqyply,  dtj  Of  WashtDcton.    66, 


MttdtoMoimtYttngBL   90,366a 
nvmitiQu.  94,    8371L   Pniiileiira 


Ckpltol spring watarp^pfa«.   90,8894. 

Wiihfa^top If nnmnwit  96,8686.  ViswBfram. 
96,36».   PowBT^MNise IsTOUt.    96,8866. 

Freridsnt^  Psilc,  Tisw.    96,3727. 

roimtates,atnJ^it.  96, 8788;  99, 8691  Study 
IV.  00,8941. 

Gmmd  pisa,  BjacuUve  Msmston.    99,8814. 

White  HooBS  CoMsarfStOfy,  wsit  "L."   90b 

Blbnrd,    1889,   White   House   Qioands.    00b 

ai4. 

WMhlnston  Monanianft--Tie  reds  strenstbened; 
■  Ifonomont  tooked  betoe  1678;  "present  view." 
89,3819. 

CiopfaiiB.    OOb889B. 

Propacsttng evdens.   99,8684. 

ICcnmoent  Oroonds.    99, 3884. 

WMhtngton  CIrole.   99,8834 

MePheison  Sqnsn.   99, 3634 

SpbiwDdatkai,  Sberman  Statoe.    99,3840. 

Wtavtea and taaibor Unas.   99,8844 


WbltaHaasB.    00,5228,6230,6232. 

TJnttonn  of  park  watchmen.    00, 5344 

Eaetar  Monday  egg  roIUng,  Wbite  House.   00, 

Onkle  to  trees  and  sbrobs,  White  Hoose.  00, 
52«. 

BTQoseTase,LateyetteSqaaie.   00,5263. 

Toolboase,  President's  Paric.    00,6262. 

Hap  of  the  city  of  Washington,  showing  U.  8. 
reaoTsUons.    01,3700;  02,3728. 

Ptaotognph,  new  office  at  propagating  gardens, 
19Q1.    01«3716. 

Sketdk,  proposed  deyelopment  of  propagating 
gsrdens,  greenhooaes,  and  nnzsery.    01, 3718. 

Sketches,  tin  Mall,  as  propoeed  by  Pierre  L'En- 

iuL  oi^sns. 


SkBtofa  study  for  embelHshmont  and  use  of 
Potomac  Paik.    01, 3718. 

Bkietch,  Grant  M6morial  site.   01,3768. 

Photoffraph^,  propagating  gardens,  looking  w. 
on  C  8t  between  storehoose  and  shops;  new 
storehooae,  Fifteenth  St.  side,  garden  side.  OS, 
3736.  Ohl  eazpenter  shop;  old  bla^amith  shop; 
old  phunber^  and  paint  sliop;  new  shops.  08, 
9739. 

Sketdi,  plan  for  In^  Moonment  Park.  08, 
9736. 

Photogn^h,  Boehambeaa  Statue.   08,9741. 

Photograph,  varieties  of  eodiBoms  of  prap»- 
gating  gaidens.    08,2519. 

Photogr^>hs,  exterior  and  interior  of  Bzeootlva 
Maaskm.   08,2623. 

Sketi^  White  House,  Ezeoatiye  Qlltee  sod 
Grounds.   08,2636. 

Photograplis,  old  oanal  lode,  entnmoe  to  Po- 
tomac Park,  main  entnmoe  to  Potomac  Park, 
okl  canal  lock  house,  Sevanteenth  and  B  Stk, 
new  roadway,  Potomac  PadL   08, 3664 

Photographs  of  ioDowing  statoes:  dan.  Andrew 
Jackson,  center  of  Lafayette  Paik;  Qen.  Wash- 
ington, Washington  Circle;  Gen.  John  A.  Haw- 
ttngs,  Penvytranla  Avo.;  Gen.  WlnOeld  Soott, 
Soott  Cireto;  Abraham  Unoohi,  hi  front  of  U.  S. 
Ooorthoase;  Abraham  linootn,  lineohi  Paik; 
Ma|.  Jss.  B.  MoPhasQO,  MoPheison  Square;  Qen. 
Nathanael  Orsona,  StSAton  Padc;  MaJ.  Gan.  Geo. 
H.  Thomas,  Thomas  Ohola;  Admiral  Faziagot, 
FanagBt  Sqoare;  Prof.  Joee^  Henry,  Smlthp 
sonlsn  pmmds;  Admiral  Dn  Pont,  I>a  Pont  drole; 
PrasMsnt  Qaifleld,  Maryland  Ave.  and  First  St. 
NW.;  Gan.  Lafayette  and  compatriots,  Lafayette 
Park;  Gon.  WtDflekl  Soott  Hancock,  Hancock 
Place;  L.  J.  M.  Dagoerre,  Smithsonian  grounds; 
Dr.  Samuel  D.  Groes,  Smithsonian  gromids; 
Daniel  Webster,  Maasachnaetts  Avo.  betwoen 
Sizieanth  ind  Seventeenth  Sts.  NW.;  Gan.  John 
A.  Logan,  Iowa  Circle;  Dr.  Sasnnal  Hahnaman, 
Massnfihnwrftfi  Ave.;  Albert  Pike,  Indiana  Ava.; 
Bochambean,  soothwest  coinar  of  Laft^atte  Park; 
Gan.  myaaes  S.  Grant  (model). 

Sketch,  seotkm  1,  Arsenal  Grounds  to  II  St. 
08,3670. 

Photograph,  liae  plantad  by  President  Eoose- 
velt,  e.  autiance  White  Hoose  Gromids;  tiee 
planted  by  Mis.  Booeevalt,  e.  entrance  White 
House  Grounds.  04,  3901.  Chfaia  cabinat,  and 
dJtoplay  of  White  Hoose  china.  04,3904  Colonial 
gardons,  White  Hoose  Grounds,  e.  side,  alao  w. 
side.-  04, 3808. 

Sketch,  park  coping  concrete.   04, 3918. 
Photographs,  Sherman  Statoe.    04, 3948. 

Sketch,  plan  of  Shennan  Statue  and  grounds. 

Photogrsphs,  new  plants  In  gardens.  05,  2621. 
Potomac  Park  driveway.  Off,  2546.  Statue  np- 
resenting  "Victory,"  antique  deoorative  urn. 
06,3664    Sherman  Flaia.    06,3665. 

Sketch,  general  plan  of  White  House,  Executive 
Office,  and  Grounds,  showing  the  location  of  the 
shrubs  and  trees,  of  various  parks  and  drdes. 
08,2772. 
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Pbotognphs,  view  of  Potomac  Park  from  high- 
way embankment,  of  Potomac  FbA  noxsery,  of 
new  riverside  drive.   06, 2136. 

Sketch,  Potomac  Park,  development  and  utiliza- 
tion.   06,2137. 

Photographs,  Meroer  monument  and  grounds, 
Frederfeksburg,  Va.    06,2140. 

Photograph,  view  of  Potomac  Park  Basin 
drive.    07, 2328. 

Photographs,  ^  views  of  MoCleUan  Statue,  as 
completed;  of  statue  (veiled)  and  stands;  of  statue 
unveiled.    07, 2338. 

Sketch,  showing  waterside  drives.    08, 2400. 

Photograph,  view  of  riverside  drive  looking 
se.  to  inlet,  of  riveraide  drive  looking  nw.  to  N.  B 
St,  of  Biverside  Drive  Circle,  looking  se.,  of  old 
sewer  canaL    08, 3400. 

Sketch,  W.  Potomac  Park,  N.  B  St.  extended, 
and  the  inlet  br.    00,2356. 

Photogn^kh,  view  of  the  new  inlet  br.,  Potomac 
B.aide.    00,2357. 

Photographs,  the  Sheridan  Statue,  Sheridan 
Circle,  unveiling  ceremonies.  00,  2360.  The 
LonglBllow  Monument.  00,  2364.  The  Stephen- 
son Monument;  the  John  Wither^oon  Monu- 
ment   00,2366. 


Photogr^>h8,  view  of  the  Executive  OlBce 
Building,  of  the  Presidont's  OiBee.  10^  2656. 
Wading  pool  and  children's  playground,  Oaifield 
Park.  10,  2662.  Intot  br.,  tidal  basfai,  Potomac 
Park.  10,  2670.  View  of  Pqlaski  Monnment, 
and  Kosnimsko  Monument.    10, 2688. 

Photographi  limdsci^m  imp.  at  Thamas  Circle. 
11,  2860.  Bevised  landscape  settfaig  of  Webster 
Statue.  11,  2870.  New  entrance,  Linooln  Park. 
11,2872. 

Sketch,  Basel  vatiun  126,  playground  and  paik 
treatment.    11, 2873. 

Photogrq;)hs,  Von  Steuben  Monument,  and 
unveiling  of  monument.    11,2880. 

Photographs,  fountain  and  texiaoe  at  W.  Twenty- 
second  St.    12, 3480. 

Photographs,  Neighborhood  Park  at  Mount 
Pleasant.  12, 3482.  John  Paul  Jones  Monument 
13,  3514.  Columbus  Memorial,  Union  Station 
Plata.    12,3515. 

OPERATIOBrS. 

Each  an.  report  gives  these  in  detafl. 
See  '*  Special  Beports  "  below. 

SPECIAL  BBPOBTS. 

Public  park  and  site  of  Presidential  Mansion. 
B^Maj.  N.Micheler.    67,532. 

Bemarks  on  the  vegetation  of  the  District  of 
Columbia.  Dr.  Arthur  Schott,  Georgetown.  67t 
638. 

Public  park  for  the  Capital.  Speech  by  Hon. 
B.  Qrats  Brown.    67, 542. 

Public  pavements,  soggestians  for.  Gen.  M.  C. 
Meigs.    67,544(withpkkte8). 


List  of  trees  and  shrubs.  G.  H.  Brown,  public 
gardener.    86, 2088. 

Public  reservations.  87,  2583;  04,  3273,  320S; 
01, 3701. 

List  of  deciduous  trees  and  shrubs.  00,  3556. 
Evergreen  trees  and  shruba.    00,3561. 

National  Boad  to  Mount  Vernon.  Lt  CoL 
P.C.Hains.    00,3563. 

list  of  buildings,  etc. ,  in  charge  of  Superintendent 
of  Public  Buildings  and  Grounds.  04,  3368,  azkd 
in  subsequent  reports. 

Old  records  of  city  of  Washington,  and  leaerva- 
tions  occupied  in  violation  of  law.  06,  3807,  and 
subsequent  years. 

New  building,  Government  Printtaig  Offloa. 
1st  Lt  J.  S.  Sewell.    06,4004. 

Begulation  for  protection  of  the  natifwial  pack 
grounds  in  the  District  of  Columbia.  07.  4061; 
08,3861. 

Washington  Monument  statistical  records- 
levels— plummet— bench  mark— record  of  phnnb- 
line.  08,  3608.  Changes  in  iron  ftamewoik. 
08, 8716;  00, 5236.    Levels.    01, 3606;  02, 2735. 

Parks  of  Washington,  in  relation  to  parks  of 
othardties.    00, 3834;  00, 5238. 

Future  of  parks  in  Washington.    00,8824. 

U.  S.  wharf  property,  Washington,  D.  C.  09» 
3843,  and  subsequent  yean. 

List  of  trees  and  shrubs.  Executive  Mansion. 
H.  Pllster,  head  gardener.    00,5346. 

Legal  status.  Office  Public  Buildings  and 
Grounds.    00, 5273. 

List  of  reoofds  of  city  of  Washington.    00»  53B1. 

List  of  trees,  shrubs,  etc ,  public  grounds.  Q.  H. 
Brown.    00,6286. 

Extenston  of  White  Houae.   01,3683. 

Washington    Monument— electric    plant    Ol, 


Principal  parks  of  U.S.— data.   01,sna 

Inventory,  White  House  contents.  Ol,  8736; 
02,  3754;  08,  2583;  04,  3870;  Off,  3674;  06,  216« 
07,  2358;  08,  2430;  00,  2378;  new  method,  10, 
2655. 

Address,  Cd.  T.  A.  Bingham,  «AntAimfaii  exer- 
cises. East  Boom,  White  House,  Dec.  2,  IOOOl 
01,3754. 

Program,  competitton  for  Grant  Statue  or  Me- 
morial.   01, 3756. 

Program,  competition,  MoQeUan  Statue.  01, 
8758. 

Special  index  to  annual  report.  Begins  with 
01,3750. 

Bemodeling  White  House.    02,3721. 

Office  bufldfaig  for  the  President    02,3722. 

Washington  Monument— distribution  of  weights. 
02,  2725.  Data  relative  to.  02,  3726;  03,  3811; 
04,  3811;  Off,  2630;  06,  2121;  07,  2311;  08,  2384; 
00, 2348;  10,  2672;  11,  2881;  12,  3503. 

Notes  on  the  chrysanthemum.  G.  H.  Brown. 
02,2760. 

Potomac  Park  (portfon)  transferred  to  Office  of 
PubUc  Buildings  and  Grounds.    03, 2552. 

List  of  statues.    03, 2550;  04, 3046. 

Notes  on  public  playgrounds.  G.  H.  Brown. 
03,2866. 
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liatMOQoodiaeiJins.    O.  H.  Bxown.    03, 2009. 

BaerraitlQis  ratinqolBlied  to  -ptavidt  for  Unkm 
Baflfoad  Station,  and  tzaaslbrred  for  vartoos  pur- 
pons.   04,a»13;  OS,9632. 

NotM  on  lilBtoric  trees  of  Washington,  D.  C. 

Band  oonoartB  begun.    OS,  2648. 

Bcserradaos  oooaplsd  by  twMigiiml  eummlttse. 
06.2862. 

Hiatofie  statues  presented  by  inangoral  ocm- 
alow.    OS,2BSS. 

Shaiman  Flasa.    05, 2055. 

Description,  nre  tropical  ptamti,  propsgatint 
OS,27Sft. 


Trees  and  shrobs,  by  their  varioas  names,  in 
D.  C.  public  parin.    05,  2757. 

City  paita,  and  perk  places,  D.  C.    O.  H.  Brown. 
06^2238. 

Extraeidinary  repairs.  White  Hoose.    07»  2300. 
Roadway,  Potomac  Parte.   07,2327. 

Building  for  ofDees  of  the  President    10^  2657. 

OonuniiBion  of  Fine  Arts.    10,2687. 

Gcdnmbus  Memorial  an.  act  ICar.  4,  1907.    IS, 
3514. 

an.  aol  Feb.  9, 1911.    19,3515. 


MISC.  C6.    D.    C.  —  BESEBYATIONS,    OCCUPANCY    OF 

(1900-191S). 

(SeeMiso.  67  oo  p.  2075  of  this  index.) 

190(M>1.  45B,flS4  sq.  f.  giTsn  te  Baltinune  4(      Ohfo  R.  R.   Ol,  3726.    Reservatioas  ooonpled  far 
R.  R.;  68,158  S4.  t  given  to  Baltimore  4(     inaogunl  pvpeiM.    O«,2S09. 


aOSC.  n.    D.  C— RESEBYATIONS  OCCUPIED  IN  YIOLA- 

TION  OP  LAW. 

1900-12.   List  of  names  of  persons  occupying      04,  3957;  Off,  2681;  06,  2151;  07,  2344;  08,  2418{ 

01«  3726;  OS,  2745;  03,  2570       00,2367;  lO»3690;  11.2096;  19,3518. 


mSC.  98.    D.  C.  —  ROADS  —  FROM  AQUEDUCT  BRIDGE 

TO  MOUNT  YERNON. 


Nob.— Tbb  relates   to  a  praposed  nattooal  '  Kf  GINBBBS. 
bonlBvsfd   ouiuiectlug    Arlington    witti    Xoant 
VenoD.  SsTStBl  reports  with  plans  and  ests. 
biTe  been  submitted  since  1886.    The  Chief  of 
EiiC'DNEi  earnestly  reoom.  oongressional  action. 

Act  Feb.  23,  1889,  au.  Sec.  of  War  to  have  sur-     90, 3563. 
rtyi  made,  and  est.   prepared.    89a  885,  2867; 
001  fi. 

APPBOFBIAnON. 


OhleC  of  Bnginaeca.    R.,  89, 385;  90,  350;  09, 
42;  00,43. 

tndinrgeb   Lt.  CoL  0.  P.  Hains.    B^  89, 2867; 


B. F. MaekalL    Bi,90k3571. 
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MISC.  69.    D. 


C.  —  ROADS  —  CONDUIT  BOAD,   RECON- 
STRUCTION. 


Koo.— Tht  OoBdatt  Road  li  uppt^r.  11|  b.  I. 
fron  FodMU  Road  to  Qtmi  VtUm,  aid  ii  a  mum- 
Mfy  inlan  of  tfa*  oparmtion  and  malntiai  of  tba 
oondaH  (vataraupply  sjftiin,  D.  C),  aapacrlaHy 
wlifla«waltteg  ttia  oomtr.  of  poMie  nada  on  altlMr 


iHn>-  of  |15)iM  vaa  mada  for 
tukkg  and  Imp.  of  the  Oondntt  Road 
Road  to  Giaat  Vttla  during  tfaa  flaoal 
Bat  Itet  akoot  tMVOOO  ■AiMi^yMii 
plato  tUi  work.    11,  KM;  18, 1314. 


Urn  war- 
to 


Ito  adtatttofto  waM  aaily  appcaeiatod,  tiia 
In  dMHia  roportl^  to  UK  ttat  H  riMoU  ka 


Saaaboira. 


1870-urs»  MCOn  wwe  app.  for  tUi 
pvpoia,  and  f .4  bl  aoifMwL 

ataea  tiia  latter  date  tat  $4,000  teira  ba«  aipa- 
oWlj  usp.  for  tlia  raad,  ika  laat  af  wM*  vaa 
02,000  to  IMOl 

^paiad  toant  tka  lapdar 
and  tati^  toaila^nato 

Bj  aat  of  OoacNto  apfi^v*  ^ob*  ^  1^  *■ 


ChM  of  Bncinaera.   B<,  11* 
ta  cliaiga.   Lt  (M.  W.  0. 


19,1814. 


11« 


Oipi.W.T. 
lalLi.J.J. 


18,tllL 


msc  7«. 


1>«  CL— STATUES  (1M*-19»). 


(8aa]ClM.0iaBp.90V3of 


) 


1 
paUto 


Ma  a 
of  thii 


of 


OoMito  ooptof  tat  to  poaitioa  abaat 
tvo-tbirds  of  tka  way  areond  Ibo  rito  of  Oca. 
SlMtinaa,  aad  ftotoa  wark  oonttoaad.  Lattortog 
on  ftotoa  of  Danlil  Wabattr  rosiidad.  Oongreos 
app.  nOiOOO  for  statoa  to  Oan.  U.  8.  Grant;  de- 
ilgBs  soUoitad.  Ooi^Nto  app.  160,000  for  rito  and 
statoa  of  lato  104.  Qm,  Oao.  B.  MbClaUaa.  01, 
Tt9gnm  of  oon^atltlon  for  Qiant  Stotoa  or 

D.    C.    01,    S750.    Of 


aqiMitilan  ataitoa  of  toto  M^.  Qm.  Qaoica  B. 
MeGUOan.    0^0758. 

IMl^n.  statoa  of  Rooliambaaa  and  padastal 
for  nma  araetad.    08,  Wr,  S74D. 

1903^Nl.  TaUa  of  stotoaa  to  pobUo  gronnda. 
03,  2600;  04,  OOfiO.  JOatails  of  work  on  Yafloas 
atetoas.    08,2680. 

1903*04.  StMrman  Statoa  oomplatad  and  on- 
▼aflod.  04,  3048.  OoBtraet  for  Oiaat  Btotoa 
antarad.  04,  0040.  Datalls  of  work  40  otliar 
atetoas  glvan.   04,0040. 

1904-05.  Historlo  stototo  pnaaatad  by  to- 
Mil^unl  oommlttea.  Off,  2653.  Work  of  imp.  at 
"Sharman  Plan  "oomplatad.  Off,  2666.  Working 
model  for  KoCaoUan  Stetoe  approy.;  oontraet  for 
anotkm  of  monomflot  to  Oao.  Hogh  Maroor  antarad 
toto;  otbar  work  on  stotoas  and  mamorids.  Off» 
2696. 

lOOff-08.  llodels  of  some  of  tba  bronsework 
of  Orant  Memorial  oomplatad,  approT.,  and  site 
aelectod.  Model  of  MoCleUaa  Stetoe  oompleted 
and  approT.;  bronsa  oasttog  of  same  oompleted  and 
accepted.    Scolptor  given  anotbar  opportonlty  to 


anbmlt  modal  for  Pntaakl  Statoa.  Artkt  seleetal 
for  statoa  af  Bason  tbb  Bteoban.  Monnmeat  lor 
Gan.  Hafk  MaiMr,  at  FiadarfekBbarb  Va.,  eom- 
ptotsdandgraondsofaltotoip.    00,810,2144. 

1906-07.  Statoa  of  GaB.MB(lBltonaoa9leted, 
eraoted,  and  onToflad:  tiia  ftfMn  modeU  of  tto 
bftmse  lions  for  tha  Omnt  Memorial  oompletol; 
a  modal  of  tka  Pnlaakl  Statoa  ivpioT.;  oootnet 
entered  toto  for  tfaa  Von  Staoban  Statoa.  Model 
selected  or  tba  stotoa  of  Kesefosakp  and  a  site 
sdectad  for  tba  stotoa  of  Longfolkiw.   07,  812; 


1907-4)8.  Foondatfon  for  Grant  Stotoe  neeily 
completed;  oontraet  antared  toto  for  Sbsridao 
Statoa  and  Pnlaski  Stotoa;  pngiaas  made  with 
models  for  Von  Staoban  Stotoa;  ftdl^iie  model 
for  Koscioasko  Stotoe  oonq»totad;  sito  and  scolptor 
selaoted  for  Jobn  Paul  Joneo  Stotoa;  site  selected 
for  statoa  to  Commodore  Barry;  and  otber  misc. 
wofk  on  stotoes  and  ntomorials.    08, 886, 2410. 

1908-09.  Tba  stotoes  of  Gen.  Pbilip  H.  Sheri- 
dan, Henry  Wadswortb  Longfellow,  and  John 
Witberspoon,  and  tbe  Stopbenson  Grand  Anny 
Memorial  were  erected  and  completed,  and  sU 
bnt  tba  totter  onTeOed.  Tbe  arcbitectoral  portioo 
and  same  of  tba  bronse  acolpton  of  tbe  Oiant 
Memorial  ware  flnisbed.  SIto  selaoted  for  tto 
stotoe  of  Commodore  Jobn  Barry,  and  models 
ware  sobmitted  to  a  competition  for  that  stetoe 
a  new  sito  was  selected  and  oontraet  entered  into 
for  tbe  stetoe  of  Jobn  Paol  Jones,  and  progreas 
WIS  mada  on  tba  models  for  tba  Polaski  and  the 
Von  Steoben  Stotoes.    09,990,2350. 

1909-10.  Stetoes  of  Gen.  Coont  Polaski  and 
Gen.  Tbaddeos  Kbadossko  erected,  completed, 
and  onvailed;  ftill-afoa  modal  of  artHlary  group  ior 
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Banorial  to  Geo.  V,  8.  Onat  eomplAted  and 
tpprar.,  lod  will  now  1m  oast  in  bronse;  ftiil-sba 
BoddotartOJery  snap  kr  mamorial  to  Qan.  von 
Smbn  oiuspletBd,  cast  !n  brooM,  raoelTad  in 
Wtdiingtoo  and  stofad;  otiMr  miK.  wock.    10^ 

191(^11.  Statoa  of  Gan.  Baron  Ton  Stauban 
netcd,  ooDpletad,  and  onTailed;  ftdl-aiie  modal 
^■rtilkry  poop  tar  mamorial  to  0«n.  U.  S.  Orant 
»t  to  foaodxy  to  be  cast  in  bronia;  sculptor 
■deetadtoOommodora  John  Barry  Statna;  plaster 


models  statue  of  John  Panl  Jones  and  has  raUtf  Ibr 
pedestal  completed  by  sculptor  and  apprey.;  scale 
modal  lor  Golnmbtis  Statue  appror.    11,  1105» 


1011-18.  Monumant  to  John  Paul  Janes 
sncted,  oonq>]etedy  and  unvafled;  also  mamorial 
to  Christopher  Oolnmbut.  Group  lor  Grant 
liemorial  oast  in  bronse  and  placed  in  position 
upon  pedestal;  oontraot  entered  into  lar  oonstr. 
and  ersction  of  Commodore  Barry  Statue.  19, 
1321,8610. 


MISC.  71.  D.   C— TELEGRAPH  AND  TELEPHONE 
WIRES— PUTTING  UNDERGROUND. 


HGDons. 

OikloCBnsinMn.    ]L,88,nS. 

IB  ehsiie.  Lt.  CoL  J.  M.  Wflson. 
Ii.  D.  la,  nth,  Ut),  88.  31S,  S7M. 


B.  (Ben. 


neet  the  several  departments  and  buTMos  of  the 
U.  8.  in  Waahington  called  for  by  Ssnata  rasdn- 
tkn,  Ifar.  28,  1888,  togatiber  with  an  sat  of  the 
cost.  88*  818.  For  &•  sea  abort. 
064.fiL    88,9788l 


FUXS. 

*•  ai  tBBO|inheosfve  system  of  nndscgroand 
*^  lor  tdflgr^h  and  telephone  ssrrioe  to 


HI8C.  72.    D.    C— TELEGRAPH  AND  TELEPHONES— 
P|UTATE  DEPARTMENTAL  CONNECTIONS. 


&•  98,  617;  90b  688. 


KHGHIBEBS. 
Qiht  of  Bnglni 

(S«i]»iaK.7i.) 

behngc  Col.  T.  A.  Bingham.  A«  98, 8748; 
Wi38a;OOb£a68.   (Beeal8oMi80.71.) 

PROJICT. 

nodBria  tflotment  of  f7|000,  Apr.  9,  im,  ihnn 
9P.  ior  "National  defense"  (war),  act  Ifar.  9, 
^,  tdspbone  eireolts  wore  oonstr.  and  oom- 
pleM  between  the  White  House  and  the  ezecu- 
tire  departmaats,  with  soma  minor  aiosptions 
anaidetedlatar.  98,6«7. 


1900-08.  Eleotfie  storage  battsry,  in  dnplicata, 
punhased  to  replace  the  old-style  gravity  battery 
hitherto  used.  The  desirabUi^  of  replacing  the 
''present"  overhead  system  of  wires  with  under- 
ground conduits  and  cables  submitted  for  action 
of  Congress  and  printed  in  H.  D.  No.  185,  Mth, 
9d;  eat.,  830,000.  01, 3724;  09,  2748;  08,  2S68;  04, 
8064;  05,3680. 

1908-00.  Oyerhead  cables  of  dspartmantal 
tslegraph  line  removed  horn  ntd  of  Treasury 
Department  Building  and  brought  into  building 
through  an  underground  oondoit;  other  miso. 
work  done.  06»  831,  3148;  07*  3414;  09,  3368;  10. 
3877;  11,3B68. 


MISC,  78.    D.    C.  —  WATER    SUPPLY  —  WASHINGTON 

AQUEDUCT  (1850-1912). 


Apfps.  fbr  mainten.  and  operation  of  the  Wasb- 
iogtoo  AqoedQct  are  applied  to  the  imp.,  mafaiten., 
iBd  nptir  of  those  parts  of  the  watereupply  system 
wlilch  an  under  the  supervision  of  the  Chief  of 
KoglDMR.  Theeeare— 

The  masonry  dam  acroes  the  Potomac  at  Great 


The  works  there  for  regulating  the  supply  to  the 
oondalt. 

The  Conduit  Road  ftom  Great  Falls  to  Wash- 
faigton,  a  distance  of  about  14  m. 

The  conduit  ih>m  Great  Falls  to  the  Georgetown 
Reservoir,  a  distance  of  about  13  m. 

The  8  laasrvoirB  for  supplying  the  dty. 


i 

I 
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ThaQuuul.abanttin.l.,  iinm«ettoiEtbaOMn:»       APFOOnUATIOnB^ 

loWD  ind  HcHUtui  Puk  Rceanaln.                                    S«pl.3a,  ISSO W 

Tba  3  bn.  for  Btnjbig  tba  mthu  Kiaa  Rock             Aug.  11,  I8S1 S.OL 

Cutk.                                                                                        Mmr.3, 1SS3 lOO.W 

And  oUw  kuiOMr?  vorki.                                                  l£tr.S,18SC BO.a 

A  dtKrtpCkin  of  tli*M  worki  may  b«  lound  In             Ann.  U,  ISU 2K.M 

Um  Aoniul  Rapoct  of  ths  ChM  ol  EoginHn,  1MB,             Hv.l,  lUT 1,000. n( 

pa^aa  MBS-34B7.                                                                        Jmu  U,  ISK gDO,a 

Ths  otjglul  pro],  (orcooati.  of  tli«  Wuhlnnton             JntialG,  ia» SCO.OI 

Aqueduct  mt  daUd  Fab.  13,  1S53,  and  published             July  1,  ISM tSO.Oi 

u  Sanita  Ex.  D.  Ns.  tS,  3M,  2d.    Tba  pn>J.  pro-             )uly2K,18« 1(2,5! 

vMad  fur  nipplrlng  tba  dtr  of  Wuhlngbm  vltb             Dm.  20, 1S6S 12,0( 

■reter  taken  Irom  tba  Palnmai:  E.  at  Qnat  Falli,             IIai.2, 1M7 10,  a 

Ud,,  about  u  m.  above  tbe  city  and  tfli  m,  tram            Jutj  20,  iMg lD,a 

tba  prasent  flltiatlon  plant,  and  with  walir  hum             July26,  ISW K!,SI 

Little  Falls  Bmnch.    Work  was  begun  in  1S8J,             Uar,  3,  ISW 2S,or 

ind  In  1859  w»t«  Irom  Little  Falls  Bianota  was             July  IS,  1870 130,K 

mppllad  to  Ibe  ctly  tbrougb  (ba  coodnlt,    Tbe             l[u.3,lg71 114,11 

!lnt  Fotomac  water  waa  suppUed  to  tbe  city  In             June  10, 1872 70,5: 

DvsambK,  IMS.                                                                        Jan.  33, 1B73 14, 0( 

Tbe  wKtei  tram  Little  Falla  Bfaanh  became            Ibr.3,ls73 43,M 

pallnted,  and  Wdrks  t>  exclndlnc  H  mre  com-             June  23,  U74 3e,4( 

plalad  In  ISH.    Tbe  dam  at  Onat  Falls  waa  lataad             l£ar.  3,  W75.. aa.Ot 

luring  I8M  and  tbe  capacity  of  tbe  sfitem  In-             Jnly  si,  istb 22,01 

atued  to  Ita  "preaeol"  extrenw  limit  of  »0JXO,000             ttMi.  3, 1877 li,C( 

^llonspet  day,  or,  making  allowancaa  ftii  sudden             June  30, 1878 lS,a 

IncnaeailnGonHmiptieD,  loaialellmltDlttiOCOiOOO             joiy  i_  igTj ap  (( 

ErUou.    For  a  dlicuMion  o(  tlie  capacity  ol  tba             June  4, 1880 X.a 

lystam,  see  Annual  Raporta  of  tba  Chlaf  ol  Engt             liar. 3  1S81 --...  --^  30  OC 

lean  tor    ISOT,   paeea  3S91-4ai4:  tor   IMO,  pacM             Jolf  1,  IS82 X.a 

X»3-3DK:  and  lor  l«0», pagu  I31I>-3311.                                July  13,1883 l.te^.'^i 

Ae  explained  In  tbe  report  of  tba  ol&cflr  In  charge  liar.  3  1883...-  ......  20  01 

at  the  Wajbington  Aqaeduot  tor  the  Ilscal  year             Jnly  S,  1884 20  OC 

Biding  June  30,  IMl,  tbe  luual  app.  of  133,000  li             July7, 1884 srisc 

lot  sufBctant  U  provide  lor  the  prtqier  malntn.              Feb.  3S,  I88t : S7,X 

Bftbeaqueauetanditsaoosasorka,  and  thaamomt             Uar.  8,1881 aoiot 

le  tnoeaeed,  in  laU.  submitted,  to  138,000,  tfani             lUr.3n,i88t .'.,..  S,IX 

providing  tS,O0a  liw  maintaining  the  CondtiJt  Read             July  B,  1888 2001 

In  good  condition  wban  oooa  placed  In  soob  coodl-             Aog.*^  I88S 1 »s'o( 

tton:  tlM  oharacter  and  amount  ol  trafilc,  eipacUly             ]iar.3  1887 w  x 

al  aulomobOM,  baa  caused  Its  rapid  dalarlOTatioo.             ]£„  yj  jggg 3is'  u. 

Br.  No,  8  acroas  Rock  Creel  is  no  longer  an  to-  Julj  ig'tsSS-,*"'.'.'.!-"'.'--"!^^!".  2o!oc 

legial  part  of  the  aqueduct  syitam  but  Is  main.  jg^  3  iggg  805,0: 

lalned  solely  tor  tba  bsneOt  of  the  city.    As  this  \as.»,J«>oy^" ............  .  35  a; 

br.  Is  entirely  too  narrow  (or  the  tnOlc  paaitnc             Bapt.  W,  fclO M^js 

aver  It  and  naedi  to  ba  widened.  Its  tormal  tnuislk'             Umi.S  18tl 20  00 

to  the  dty  recom.                                                                     Jnlj  14, 18«a aoioo 

Prior  to  Aognst,  IMS,  tbe  mabia  leading  to  tba            ii»r.3  I8W so  oc 

Bity  from  tbe  Oeoifalown  (dlatribnUng)  Reservoir             ^     '  7'  jjj^               ^'  j^ 

wera  used  tor  a  gravity  mpplj  to  •  part  ol  the  city  Av,g.  a,  M*......... ............  4'nc 

ol  Waahlngton,  and  they  ware  maintained  by  tba             li»r'3  1888  TIM 

D,  a.    On  Atig.  21,  1B06,  as  tba  flltratlon  plant             June II  IBw'  350] 

bad  been  »o  fcr  completed  that  a  portion  of  It  oould             ^^  3  \ggj  2^'^^ 

be  put  Into  opecaOon,  tba  gates  connecting  tbe.            Junsai  ISK SZi'l 

Oeorgelown  Heeervolr  wltb  tbe  mains  referred  Ut             jj^  ,  '™j  an  00 

were  closed,  and  tba  entire  tlow  of  water  for  tba             inMiilttw mie 

tectton  wblcb  tbey  supplied  was  aaot  through  tbe  ^        2_ 

tnonal  to  tbe  Blliatlon  plant  and  thanoa  to  Iboee                Total 8,298,57 

matau  tor  dlatrlbutloo.    They  aooordlngly  became  Reoalved  from  sale  of  land,  etc, 

in  essantlBl  put  of  tbe  city  dlatrlbuUon  system,  prior  to  1880:  reverted  to  app...  ia,ii5 

and,  by  mutual  agreamant,  they  have  ataica  baan  '     ^ 

,p,„M„d™i.»i.Mb,tb.at,™i«do«n.         lu^oMi^-r,,.^ «.(» 

nml.    Tbalt  tormal  transfer  to  the  dty  recom.  

U,13U.13I3.                                                                              Nat  amoimt  expended 8,374,18 

'  Taken  tnBDl>,S«l. 
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APPBOPftIATION»-rontinaed. 
AppropitkUons,  1001-11,  Inclusive. 

Mtf.  1,1901 $184,222.97 

Joly  1,1902 102,400.00 

l£tf.3.19G8 33,000.00 

Apr.27, 1904 33,000.00 

lfar.3,1905....: 38,00a00 

jD2ie27, 1906 33,000.00 

llir.2,1907 102,000.00 

lhja%19QK 43,000.00 

MtyaS,19QB 16,000.00 

lltf.3,1900 83,000.00 

Hay  18, 1910...^ 60,600.00 

llar.2,1911 131,000.00 

Total 808,212.07 

R«TCft«d  to  Treasury . .  812, 194. 48 

OatsUnding  liabilities, 

Ja!waO,1913 7.778.24 

19,972.72 

Net  amount  expended,  1901^12 783, 240. 25 

N»t  amount  expended,  186G-1900.  8, 274, 181.04 

Total  net  expended 0,057,421.29 

(«}  ForooDStr 7,876,324.44 

For  operatioD,  mainten.,  and 

repairs 1,181,006.85 

(6)  Paid  bj  the  U.  8 6,433,862.03 

PaklbyD.C 2,623,558.36 

BNGDfBBBS. 

QUeC  of  Enclneeis.  VL,  67,  52;  68»  74;  68, 
66;  70,  84;  71,  99;  7S,  96;  73,  109;  74,  120;  75, 
IS;  76,  116;  77,  124;  7S,  ^30;  70,  184;  SO,  243; 
8t  S4;  82,  824;  88,  338;  84,  843;  85,  872;  86, 
365:  87,  333;  88,  310;  88,  378;  90,  345;  01,  486; 
92,  413;  08,  475;  94,  432;  05,  485;  06,  430,  8083; 
97,  537;  96,  542;  00,  629;  00,  705;  01,  671;  09, 
383;  03,  654;  04,  726;  05,  734;  06,  815;  07,  88ft 
06,m;  00.923;  10b  1035;  11,  1084;  18, 181L 

Boaidss 

Oommhrion  of  experts  on  aqueduct  tnnnaL 
L,  96, 8082.  (M^.  W.  L.  Xanhall,  Ci^t.  J.  L. 
Loik,  and  Capt.  D.  D.  QalUard,  Corps  of  Engt- 
dmr;  a.  Fteley  and  D.  Fltsgerald,  civil  engis.) 
BepQfts  of  othen  on  the  subjeot:  Col.  O.  H.  EUlot 
(Rtind).  96,3944.  Gen.  M.  C.  Meigs.  96,8949. 
Maj.  J.  0.  D.  Knight.  96,89Sa  T.B.  Main  and 
A.  J.  Sparrow.    96,9942. 

» 

Inebaiget 

Under  War  Department— 
Capt  M.C.  Meigs,  1852-60. 
Capt  H.  W.  Benham,  1800. 
Lt  J.  8t  Clair  Morton,  1860-61. 
Gen.  M.C.  Meigs,  1861-6^ 

ruder  Department  of  the  Interior— 
W.R.  Button,  1862-63. 
8.  SeTmodr,  1868-65. 
T.B.Simo,  1865-67. 


Under  War  Department— 

Ma).  N.  Miehler  (Bvt.  Brig.  Gen.).  R^  67,  54B; 
68,  904;  69,  508,  515  (history  of  imp.);  70,  52% 
71,974. 

MaJ.  O.  H.  BDiot.    R^  71,  948. 

MaJ.  O.  E.  BaboodE.  R^  79,  lOlOl  (Col.)  78, 
1162;  74,  U,  397;  75,  ii,  814;  76,  U,  691;  77,  ii, 
1061,  1071,  1083  (letters  of  Gen.  M.  C.  Meigs  con- 
oemlng  criticism  of  Rock  Creek  Br.,  and  of  Boards 
of  Engtnaexs,  and  of  Lt  Ccl.  Casey). 

Lt.  Col.  T.  L.  Casey.  VL,  77,  ii,  1089;  78,  U, 
1350;  70,  ii,  1885;  80,  2844,  2357  (fanp.  of  water 
supply;  letter  to  Senate);  81, 2703;  89,  2728. 

Ma^.  G.  J.  Lydecker.  R^  83,  3077;  84,  2399; 
85,  3463;  86,  3013;  87,  2637;  88, 2749. 

Lt  Col.  J.  M.  WOson.    R^  80, 2809. 

Lt.  Col.  G.  H.  Elliot  VLn  90,  3501;  01,  8878; 
09,  3349;  (Col.)  03,  4275;  04,  8193;  05,  4119  (list 
of  mains  laid  in  the  District). 

M^.  J.  O.  D.  Knight.    B^  05,  4101. 

Ci^.  D.  D.  (halliard.  R^  06,  3906;  07,  3991; 
08, 3648  (ex.  of  aqueduct  tunnel). 

Col.  T.  A.  Bingham.    R^08,3886. 

Lt.  Col.  A.  M.  Miller.  R^  00,  3781;  00,  5198; 
Ol,  3651;  09,  3691;  08, 2485;  (Col.)  04, 3888. 

Lt.  Col.  8. 8.  Leach.    R^  05, 2609. 

Capt.  Spenoar  Cosby.  B^  06,  2067;  07,  8288; 
(lUt.)  08, 2353. 

M^.  J.  J.  MoCTOW.    R^  00, 2805. 

0^>t  W.  T.  Hannum.    R^  10, 2637. 

Lt.  Col.  W.  C.  Lngfttt.    R^  11,  2985;  19, 8457. 

Aaslatantsi 

T.  T  Same.    R^  68,  907;  60,  503;  70,  584;  71, 
065:  80,2360. 
Capt.  T.  W.  Symons.    R^  85, 8466. 

I^GISLATION. 

Laws  relating  to  the  aqueduct.    71, 966. 

mSCELLANROUS. 

Each  an.  report,  principally  in  later  years,  coven 
the  condition  of  the  reservotas,  conduits,  brs.,  and 
mains,  the  consumption  and  waste  of  water,  the 
condition  of  the  water  during  the  year,  and  the 
dally  gauge  pressures. 

PROJECTS. 

Risk  of  inteiTupting  supply  of  water  by  aoddsot 
to  ooDduit  (50  years  old)  and  reoom.  for  constr.  of 
another.    05,735. 

WATBR  817PPLT. 

1000-01.  Extravagant  use  of  water  a  serious 
menace  to  supply  of  water  with  its  "present"  ca- 
pacity (76,000,000 gallons),  and  at  the  rate  of  increase 
the  ultimate  limit  woukl  be  reached  in  about  12 
years.  Tables  given,  showing  consumption  by 
day,  month,  etc.  01,  3051-3665;  09,  3690-2705 
03,  2490-2498;  04,  3886-3S89;  05,  2610;  07,  2283; 
08, 2354;  00,  2313;  10,  2632. 


iRe^yp.  from  unexpended  balance  of  app.  of  890,000,  act  of  Congress  Mar.  2,  1907.    Expended 
ander  Washii^ton  Aqueduct  Idt  parking  grounds,  McMIUaa  Park  Reservoir. 
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1901-oa.  Eft  dally  per  captto  eoDSUxnptloii 
and  waste,  90S  gaOoni;  100  gaUons  is  ample  for  all 
domestic,  businesi,  and  publlo  uses.   €%  503, 3007. 

1008-03.  Per  capita  oonsimip^bn,  313  gaUoos. 
08.656.  235ga]kniB.  04.3887.  307  gallons.  00, 
3009.    179  gaOoDS.    00. 3^3. 

1905-00.  E.  by  Mr.  AUen  Haaen,  oonsaltliiK 
engr.  od  capacity  of  plant.  Use  of  water,  and 
restziotiTe  measures  to  proTsnt  waste.   00»  2093. 

ISOT-^M.  Reoom.  in  refvd  to  metertng  Fed- 
enl  bnHdin^i  and  iastitiitloiis  to  stop  waste  of 
water.   08.1879. 

Table  sbowlng  loss  of  bead  and  elevation  water 
will  assome  for  Taiylng  rates  of  flow.   09a  2310. 

Table,  tons  of  suspended  matter  entering  system. 
09.3313;  11.3939;  ia.34ia 

E.  by  Lt.  Hannrnn  on  oonditkm  of  conduit. 
09.3808. 


TaUe  thowing  average  eoniumpUon  9f  water  for  U 

houn. 


Censumptton  and  waste  of  water:  Tables  show- 
ing the  average  oonsumpticn  of  water  per  34  bouis, 
by  years  from  1874  to  1906  and  by  months  from 
July,  1899,  to  Jan.,  1903,  will  be  found  in  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1906, 
pegs  3093,  and  by  months  for  the  period  Jan., 
1903,  to  June,  1910,  in  the  Annual  Report  of  the 
Chief  of  Engineers  fbr  1910,  page  3683.  The  follow- 
ing table  covers  the  fiscal  years  1910, 1911,  and  1913^ 
and  the  aooompanying  diagram  gives  a  graphic 
comperlsGii  with  the  consumption  for  previoqs 
years  stnoe  lOMfc 


pn  mlUion  gallons.] 

FIsoal  years. 

1910 

mi 

1913 

Jnly 

64.05 
61.43 
60.33 
50.18 
55.36 
56^77 
62.40 
60.28 
56.04 
58.32 
57.76 
5&87 

64.92 
62.82 
62.50 
6L06 
57.01 
62.77 
60.67 
57.18 
53.00 
55.76 
63.04 
63.18 

66.17 

» i*«  J  ■**-****■■■*■■■*■■-*** 
Aug 

63.Q 

Sept 

60.  M 

o5 

50.23 

Nov 

56. 3S 

Dec 

S3.S0 

Jan 

7L65 

Feb 

70.98 

Mar 

60.  S2 

Apr 

57.91 

liSy ;:..::::;;;;:;;:; 

61.25 

Juiw 

6L63 

w%mMMv  m  ••••.•••■•■■■••■■fa. 

Average 

59.19 

m 

60.38 
173 

6L96 

Average  per  capita  oon- 
Ktmpt«un 

175 

Per  capita  ooosumptiott  for  1913  Is  based  on  a 
population  of  354,010,  which  Is  that  assumed  by 
the  health  department,  D.  C. 

The  max.  dally  amount  of  water  pumped  to  the 
filters  during  the  year  was  02,730,000  gallons. 

Plate  showing  consumption  and  waste.  06, 
2003;  07,  2286;  08.  2356;  09,  2813;  IQ.  3632;  11, 
2960;  18,34601 


WttSC.  74.    D.    C.  —  WATEB    SUPPLY  —  WASHINGTON 

AQUEDUCT— UNING  OF  TUNNEL. 


Nob.— The  total  1.  of  uziUned  tunnel  of  the 
aqueduct  through  r.  is  4,364',  and  there  were  places 
in  1913  where  the  r.  was  didntegrating  and  flalUng 
from  the  sides  and  roofk  "Those  places  should 
be  lined  both  fn  the  sake  of  the  stabiUty  of  the 
aqueduct  and  to  remove  the  danger  to  the  Uvea 
ol  the  employees  engaged  in  cJeaning  and  inspec- 
tion." 

By  act  of  Congress  approv.  Mar.  2, 1911,  the  sum 
of  18,000  was  app.  for  the  purpose  of  commencing 
the  work. 

Eat.  of  612,000  submitted  in  1912  for  its  con- 
tinuanofl  during  the  fiscal  year  1914. 

The  actual  work  of  lining  can  be  done  only  when 
oonditloDS  pennit  the  draining  of  the  aqueduct 
19, 1313,  8462. 

APPROPIUATION& 

See  above. 


CmefoCEnglnMn.   R^  11. 1095;  19,  ISU. 


In  eharge.  Lt.  CoL  W.  C.  Langfitt  &,  11, 
2941;  12,3462. 

Aaaistanta: 

0^)1  W.  T.  Hannum.    11«  1094;  19, 1311. 

1st  Lt.  J.  J.  Bain.    19, 13U. 

operations: 

1911-19.  During  the  flacal  year  a  ooooets 
wasteweir  was  buUt  and  a  sluice  gate  installed. 
About  140  c.  y.  of  r.  blasted  from  bottom  of  the 
tunnel,  and  161  linear  L  of  15-incth  dralntOe  was 
laid,  surrounded  by  concrete;  186  linear  t  of  the 
invert  of  the  concrete  lining  and  45  linear  t  of 
axch  was  buHt  Besides  the  work  done  in  the 
tunnel,  a  landing  was  built  to  receive  materials  at 
the  side  of  the  ChesHMake  A  Ohfci  Canal,  a  derrick 
was  erected,  a  coucrSte  mizar  was  porehaaed  and 
InstaDed,  a  ooUapaible  steel  form  Idt  use  id  build- 
ing the  lining  was  jmrchased,  and  consldenbto 
sand  and  gravel  are  now  on  haoid  to  oomtinae  the 
work  in  1913.    19,1313,3462. 


['^^iSr'SpTJ^uiSl.S!"-]   MISCELLANEOUS  BEPOBTB. 


2081 


SnSC.  75.    D.     C.  —  WATER     SUPPLY  —  ULTBATION 
PLANT  (INCLUDING  OPERATION  AND  MAINTENANCE), 

1900-1912. 

(Sw  lUac.  73-S  on  p.  XMO  of  thli  index.) 

AmorMIATIONS.  Aaiiitantai 

Tli«i9Doii1i«<toUt«ltoailS,34a>:  C*pt. T. W. Srmona.    B^8a,a01I. 

Jou«,lW). 000,000.00  Cq>t.  D.  D.  Oafflard.    B«98,at4a 

Mtr.l.noi SOO.OOaOO  J-AP8. 

i!^.  %  IJ^.;;::::::::::::::::::::  ZZ^  J^^  "* w.rtangton  a<i^,^ m^tk^ pi»t 

Apr.  27,1904. 1,568,155.00  "*•**'• 

Jo]»27,ig06 80,000.00  OPBRATIOIfS. 

lfar.2,1907 90,000.00  1900-O1.    Prepantlon  of  dnwluK,  weotlon  of 

Mayas,  190& 82,000.00  plant, othtr prallmlnary work.    01*3683. 

**^3'**» 82,00aoo  1901<4>2.    Ezcavatkms  for  naervoir  made  and 

Ma7l$,l9lO 82,00a00  274  1.  f.  east  waU  built;  drawings  tor  gatehouse 

^^  2'  1*" '_'"      ^>«»00  made;  excavation  ol Intake  foundation;  surrey  of 

Xoiai. .'...3  976  406.00  land;  other  misc.  work.    02,  flOO.    Amount  and 

EeTwted  to  Treasury. .  $44, 106. 63    '      '  «»*<>'  ^^^-    ^*  2715. 

Reapp.  under  head  of  1902-O3.    Various   contracts   1st;    excavation 

parting i6,00a00  work  begun;  survey  party  laying  out  llnee;  tern- 

Oatstanding  IJabflltiss,  porary   office   established;  amount  and   cost   of 

Jane  30,1912 12,341.62  Work.    O8»2S05. 

'  1903-04.    FUtratton     gatehouse     completed; 

Net  amount  ex-  Michigan  Ave.  extensfon  completed;  installatfon 

pended 8,912,896.75  and  delivery  of  boilers,  pumps,  meters,  sluice 

(a)  Foroottstr 3,378,845.90*  gates,  and  valves;  cement;  18,917.1  c.  y.  concrete 

For  malnten.  and  operation.      534,060.76  P         *        •        • 

==:  1904-06.    Pumping   statfon   completed;   coo* 

(b)  Paid  by  U.  8 1,956,448.375  troUer  house  completed;  work  on  shelter  house; 

Paid  by  D.  C 1,956,448.375  varfous,  contract  work  done;  95,008  c.  y.  filter  sand 

a)!rrRACTS.  and  23,011  c.  y.  gravel  placed.    0«,  736, 2614. 

Abstract  of  contxacts  in  force.    03«  2510;  Ofi»  1905-O6.    Office    and    laboratory,    regulator 

^i":  06, 2101;  07*  2290.                                     ^  houses,  and  shelter  hoOM  completed;  5,000  sq.  y. 

1907.  Ward  W.  Griffith,  coal,  33.75  t.   08, '  sod  laid;  3,000^  giavel  road  buUt;  7,000^  oobUest 

zn.  gutters  laid;  other  misc.  work  done  under  con- 

1909.  ICeiebants  Goal  Co.,  bituminous  coal,  tract.    06»  2096.    Force  organized  for  operatfon 

10.  a6«S.  and  mainten.;  dally  determinatfons  for  alkalinity 

EXGl^KKitA  '^^  hardness  made;  other  misc.  work.    Summary 

rKiJ  -#  *..li.....^     v    CM  9ftK.  OA  KAK.  AA  ®'  ^tal  oosts  for  Operatfon;  cost  per  miUfon  gallons 

«,  «9,  3096;  07,  838;  08,  882;  00,  927;  10,  1036;  ^        * 

lit  1098;  13, 1316.  1006-O7.    Only     minor    work    done.    Plant 

practically  completed.    07,  2289. 

la  charge:  g^  1905^ 

OL 0  H  EcS^^'lU olloro^O^ 3680  1907-08.    Machine  shop  erected;  addl,  fUter 

U  Col.  i.  M.  imier.    IL,  oi.  6224;  oi.  3680;  o^it  built;  gmtings  for  covering  wells  in  regular 

a2.ri3j  08.2505;  04, 3890                •  ^^,^^^'^'    ®^  ^*- 

LtCoLS.S.Leach.    B^O5,2609.  BeeiWKH). 

C»pt.  Spencer  Cosby.    B.  08,  2096,  2101;  (mn|.),  1008-09.    Experimental  fUter  plant  for  rata 

07, 2M,  2291;  08,  2361, 2363.  studies  built.    09,  2316. 

Msj.J.J.MofTOW.    IL,  09,  2816, 2317.  See  1905-6. 

C^t  W.  T.  Hannnm.    10, 2634.  SPEClAIi  REPORTS. 

U  CoL  W.  C.  Langfltt.    11, 2946;  12, 3468.  ^  by  Lt.  Col.  Mfller  on  treatment  of  Potomac 

Board.  R.    water   prior    to   flltratfon.    Tables   showhig 

CoDvened  by  order  Sec.  of  War.    K.  on  proper  (1)  record  of  filter  A,'  (2)  conditfon  of  water  at 

sii«  for  lUtrBtion  beds  for  water  supply.    Reoom.  Great   Falls;  varfous   ests.   for   Installing   phmt 

at«  at  est.  cost  32,402,042.54.    Lt.  CoL  A.  M.  Miller.  03,2511-2515. 

Capt.  L.  H.  Beach,  Capt.  D.  D.  Gafflard,  1st  Lt.  Remarks  by  Mr.  Allen  Hasen  regarding  use  of  a 

G.M.  Hoffman.    01,3683.  coagulant.    00,2099. 

'  rnexpended  balance  of  app.  of  190,000,  act  of  Congress  Mar.  2,  1907,  reapp.  for  parking  grounds, 
licMOlaD  Park  Reservoir,  and  expended  under  head  of  "Washington  Aqueduct." 

804e2*--H.  Doa  740, 83-2— vol  2 ^19 
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TABLES. 

Turbidities.  06,  2104;  07,  2291;  08,  2362;  00, 
2317;  10,  2636;  11,  2947;  12,  3468. 

Bacteria  per  c.  c.  00,  2106;  07,  2292;  09,  2319; 
10,  2636;  11,  2948;  12,  3470. 

Summary  of  results  of  tests  for  bacdllas  ooU. 
06,  2106;  07,  2292;  08,  2362;  00,  2330;  10,  2637; 
12,  3472. 

Summary  of  sanitary  chemical  analyses  of  weekly 
samples.    06,  2109. 

Tables  showing  rate  of  deaths  lh>m  typhoid 
fever.    06,  2110;  07,  2294. 

Experimental  studies  on  rates  of  filtration.  OO^ 
2325;  10,  2643;  11, 2950;  12, 3468. 


PROJEcrrs. 

Act  Mar.  1, 1901,  Congress  decided  that'the  slow 
sand  system  should  be  adopted;  all  plans  won 
adapted  to  this  system,  and  an  addL  purchase  o 
land  was  made,  being  enough  to  serve  for  a  slow 
sand  filtration  plant  with  a  capacity  of  75,000,00( 
gallons  per  diem.    01, 3682. 

Mr.  Allen  Hasen  employed  as  oonsultlng  aogi 
neer.    02, 596. 

Est.  for  remodeling  Georgetown  ReBervoir,  and 
oonstr.  woflcs  to  provide  for  the  pre.  treatment  d 
Potomac  water  by  means  of  a  coagnlaat,  tSOflom 
08,883. 


MISC.  76.    D.  C— WATER  SUPPLY— 48.INCH  MAIN. 


Note.— Act  Mar.  2,  1889,  au.  a  48"  main  flrom 
distributing  reservoir  above  Georgetown,  e.  to 
Rock  Creek  at  M  St.,  thence  along  M  St.  to  New 
Hampshire  Ave.,  etc.,  to  connect  with  an  existing 
48"  main  from  the  "new"  reservoir  at  R  and 
Fourth  Sts.;  all  to  be  done  under  the  directfon  of 
the  Chief  of  Engineers. 

Plans,  etc.,  begun  at  once.    Contracts  let. 

In  addition  to  line  specified  by  Congress,  a  30" 
main  laid  from  New  Jersey  Ave.  and  B  to  E.  Capitol 
and  Eleventh  Sts. 

Completed,  1891.    89,  379,  2920;  02,  416. 


APP&OPIUATION. 

Mar.  2, 1889,  6575,000. 

ENGINEERS. 

Chief  of  Englneen. 
441:  02,  416. 

In  charsei 
Lt.  Col.  J.  M.  Wilson. 
Lt.  CoL  O.  H.  Elliot. 
92,3380. 


R^  89, 378;  OO,  346:  91, 


89,2828. 
»  90   8522  ;  91,  3897; 


MISC.  77.    D.  C*— WATER  SUPPLY— INCaBASING. 


(See  Miso.  73-83  on  p.  2040  of  this  index.) 


APPROPRIATIONS. 

July   15,1882,   $1,485,279.30 
July    7,1884,  87,500.00 


Mar.    8,1885, 

Mar.  26,1886, 

Aug.    4,1886, 

Mar.  30,1888, 

Mar.    2,1805, 

Mar.    3, 1897, 

June  30,1898, 

June    6, 1900, 

1901, 

1902, 

1908, 

1911, 

Total, 


87,500.00 
5,000.00 
555,000.00 
355.000.00,88,311. 
1 125. 000. 00,98,487. 
200,000.00 
504,421.00 
139,034.34 
162,222.97,01,3671. 

69,490.00,03,656,2501. 
*  10,000.00,  09, 925;  12, 1314. 

«  3, 000. 00,  12,1314. 


8,878,447.61 


CONTRACTS. 

Bricks;    St.;    cement;    pumping   plant;    gates, 
valves,  etc.    01, 3671. 
Pumping  plant  and  roof.    02, 2708. 
Fence  around  reservoir.    03,  2501. 


ENGINEERS. 

Chief  of  Englneen.  R^  88»S38;  84,  343;  88, 
873;  86,  366;  87,  334;  88,  310;  89,  378;  90,  34S; 
91,  442;  92,  416;  93,  478;  94,  434;  90,  487;  96, 
433;  97,  540;  98,  545;  99,  629;  00,  707;  01,  673; 
02,  594;  03,  656;  04,  727;  09,  925;  10,  1039;  11« 
1097;  12, 1314. 

Boards: 

Convened  by  8.  0. 107,  July  15,  188S,  to  eonsidcr 
proj.  of  MaJ.  Lydecker  for  diversion  of  3  small 
streams  across  the  reservoir  site.  IL,  85,  2497. 
(Col.  T.  L.  Casey,  Lt.  CoL  W.  P.  Craighill,  Maj. 
Q.  J.  Lydecker.) 

Board  for  consideration  of  a  tunnel  for  aqnedoct 
extension.  IL,  87,  2546.  (CoL  J.  C.  Duaoe, 
Lt.  Col.  H.  L.  Abbot,  Lt.  CoL  C.  B.  ComsUxt, 
Lt.  CoL  W.  McFarland.) 

O>mmlssion  of  Experts  on  tunnel  ocHistr.  &« 
90,  3932.  (M^.  W.  L.  MarshaU;  Capt.  J.  L.  Losk; 
A.  Fteley,  C.  E.;  D.  FiUgerald,  C.  E.;  Capt  D.  D. 
aalllard.) 


1  Raising  dam  at  Great  Falls.   >  Pre.  survey,  etc.    10,1030.    *  Ex.  of  availability  of  Patoxent  R.,  Md. 
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Ma|.  G.  J.  L3rdecker.  B^  83.  aCTO;  84.  2301; 
»wiiie:  86»  aoe:  87, 2535;  88,  2755. 

UCoLJ.M.  WiboiL    ]I^89,2S17. 

U  C4L  O.  H.  ElUot.  B^  90,  3531;  (Col.)  91; 
m  93,3380;  93,  4309;  94, 3222. 

U^.  J.  O.  D.  KiiJ^ht  11^  96,  4111;  96,  3950 
OQ  feaitbJIlty  and  propriety  of  completing  the 
tomel  condiiit),  3944  (views  on  abandonment  of 
sranplete  aqueduct  tunnel). 

Cspt.  D.  D.  Gafllard.  11^  96.  3925;  96.  3029 
'r^tioc  tunnel  conduit,  and  on  feasibility  and 
:<i^.riety  of  oomirieting  the  conduit);  97.  4018. 

Capt.  T.  A.  Bincham.    B^  98,  3058. 

Lt  CoL  A.  11.  Miller.  B^  99,  3797;  00,  5208, 
01,36ft;  03,  2706;  03,  2499;  (Col.)  04, 3S^9. 

lUj.  J.  J.  Morrow.  B.  (H.  D.  347,  61st,  2d), 
10i  2S49.  (Sngsests  Patuzent  B.  as  sooroe  of 
iur'y4y.) 

Ca{».  W.  T.  Hannum.    B^  iO,  1089. 

Ll  CoL  W.  C.  Langfltt.    Bi,  11,  2935;  12, 1314, 

AsslrtaBtss 

CapL  T.  W.  Bymons.    B^  88, 2478. 

Lt.  C.  McD.  Townaend.    B^  87,  2S57;  88,  2764, 

T.  B.  Main  and  A.  J.  Spanow.  B^  96,  2942 
->Lo(tiimwl). 

Gen.  M.  C.  Meigs.  B.  (views  on  proposed  aban- 
dacneat  of  aqueduct  tunnel),  96, 3049. 

R.3.8mead.    B^  00, 5217  (tunnel). 

U  0.  M.  Hofbnan.  tLt  00,  5221  (reservoir  air 
ibafts). 

r«pt  Hoxie.  B^  85,  2085  (ex.,  extension  of 
aqoednct).  • 


Lt.  O.  M.  Hoffman.    B^  01, 8671. 
R.  C.  Smead.    B^,  01, 3674. 

OPEBATIONS. 

1900^1.  The  tunnel  completed  from  w.  shaft 
to  Howard  University  Reservoir.  01,  674,  3666. 
Anunmt  and  cost  of  work.    01, 3676. 

1901-O3.  On  Jan.  8,  1902,  all  connections  bet. 
the  tunnel,  the  reservoirs,  and  the  city  mains 
opened  and  new  worlcs  placed  In  service.  Details 
of  work  and  cost.    02, 2700,  2711. 

1903-03.  Work  increasing  water  supply  en- 
tlroly  completed,  except  the  building  of  an  iron 
fence  around  the  reservoir.  03,  2500.  Details  of 
work  and  cost.    03,2502,2505. 

1903-04.    Entirely  completed.    04,3889. 

1909-13.  See  Engineers  and  Appropriations. 
An  addl.  increase  needed.  09,  925;  10,  1039;  11, 
097:  12, 1314. 

SUBVEYB. 

Act  May  26,  1908,  app.  t20,0(X)  (see  Appropria* 
tlons)  itor  pre.  investigations  and  surveys  for  in- 
creasing the  water  supply.  Result,  with  recora. 
of  MaJ.  J.  J.  Morrow,  submitted  through  Chief  of 
Engineers,  July  8,  1909.  Reisrenoe  made  in  the 
report  to  using  Patuzent  R.  (Unless  there  be 
prompt  installation  of  meters  in  the  D.  C.  a  new 
aqueduct  will  be  necessary.  Believed  for  the 
best  interests  of  the  U.  S.  to  determine  as  soon  as 
practicable  the  adaptability  of  the  Patuxent  R. 
as  a  source  ol  supply.)  10,  1099,  and  H.  D.  347. 
6l8t.2d.      ' 


MISC.  78.    D.   C.  —  WATER   SUPPLY  —  INVESTIGATION 

OF  FILTKATION  METHODS. 


Xon.~Acts  June  30,  1898,  and  Mar.  8,  1899, 
t^d  for  detailed  eats,  of  the  cost  of  filtering  the 
viter  supply  of  Washington,  D.  C. 

Datit  relating  to  filtrstion  in  U.  8.  and  foreign 
coQDtriesoollBcted. 

Tvo  experimental  fllten  erected,  to  test  merits 
d<  English  or  dow  system  and  American  rapid 
sptsmoffiltratkm. 

Varioui  experiments  conducted  relating  to 
toibidities,  bacteriology,  etc.    99,631,3^09. 

Better  results  obtained  from  the  American 
system  of  flltratkm.  Report  submitted  Mar.  28, 
UQOl  8.D.2S0,50Ui,l«t.   00,709. 


APPBOPBIATIONS. 

1898, 
1899 


},     •3,00(n, 
),      6,0001 


99, 3809;  00. 5234. 


Total,    8,000 


BNGINEBBS. 

Chiet  of  Bnglneera.    B^  99, 631;  00, 709. 

In  ebarxe.    Capt.  A.  M.  Miller.    B.  (Lt.  CoL), 
99, 3809;  00,  5224. 

OPEBATIONS. 

Bee  note  abovt. 
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MISC.  79.  D.  C.  —  WATER  SUPPLY  —  METERING 
WATER  SUPPLY  OF  UNITED  STATES  BUILDINGS  AND 
GROUNDS. 


The  necessity  for  the  prompt  instaUatlon  of 
meters  is  explained  in  the  report  on  ''Increasing 
the  water  supply  of  the  D.  C./'  H.  D.  347,  61st, 
ad.  The  finding  in  this  report  that  a  new  aqueduct 
was  not  necessary  was  based  on  the  assumption, 
among  others,  that  metering  of  all  services  in  the 
D.  C.  would  be  Immediately  provided  for. 

...  "a  study  of  the  consumption  of  water  in 
the  D.  C.  in  its  relation  to  air  temperatures  has  led 
the  officer  in  charge  to  conclude  that  the  necessity 
for  the  general  and  complete  installation  of  meters 
is  still  very  urgent,  not  only  to  remove  the  necessity 
of  an  expend,  of  15,000,000  or  16,000,000  for  the 
constr.  of  a  new  aqueduct,  but  also  to  remove  the 
possibUity  of  the  consumption  of  water  exceeding 
the  max.  capacity  of  the  aqueduct,  which  is  still 
likely  to  happen  in  the  case  of  the  recurrence  of  ft 


perfod  of  cold  weather  similar  to  that  of  the  winter 
of  1904-5." 

By  act  of  Congress  approv.  May  18,  1910,  the 
sum  of  S7,000  was  app.  to  begin  the  work  of  met&- 
ing  the  U.  S.  buildings,  reservatfons,  and  crounds 
during  the  fiscal  year  1911.  This  provided  ior 
"The  purchase,  installatfon,  and  main  ten.  of 
water  meters  to  be  placed  on  water  services  of  the 
Government  Printing  Office,  the  U.  S.  navy  yard, 
and  the  Municipal  Building'  of  the  D.  C,  said 
meters  to  be  purchased,  installed,  maintained, 
and  remain  under  the  observation  and  control  oi 
the  officer  in  charge  of  the  Washington  Aqueduct." 

The  work  provided  for  by  the  above  act  was 
completed. 

10, 1038;  11, 1098:  l^t  1315. 


MISC.  80.    D.    C.  —  WATER    SUPPLY 

TEEATMENT  PLANT. 


PRELIMINARY 


The  necessity  for  this  work  is  discussed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1908, 
pages  2365  to  2372. 

By  act  of  Congress,  appro  v.  May  18,  1910,  pro- 
visfon  was  made  for  the  constr.  of  works  for  apply- 
ing a  coagulant  to  the  water  supply  and  for  the 
imrchaso  of  a  coagulant. 

The  building  for  storing  the  coagulant  was 
erected,  the  pumps,  piping,  dissolving  tanks, 
heating  plant,  and  other  necessary  apparatus  ior 


applying  the  coagulant  were  installed  and  a  supply 
of  sulphate  of  alumina  was  purchased.  Coaguisnt 
was  applied  to  the  water  on  10.4  dajy  in  January 
and  3.7  in  February.     08»  2365,  2372;  10, 1097. 

1911.  The  operatfon  of  this  plant  is  now  pro- 
vided for  in  the  same  item  of  the  D.  C.  app.  act 
as  for  the  operation  and  main  ten,  of  the  filtration 
plant. 

11, 1100. 


MISC.  81.    D.  C— RESERVOIRS— DALECARUA  RECEIT- 

ING  RESERVOIR. 

(See  Misc.  73-83  on  p.  2040  of  this  index.) 


Note.— This  reservoir,  completed  in  1859,  partly 
in  Montgomery  Co.,  Md.,  and  partly  in  the  D.  C, 
was  constr.  for  the  storage  of  Potomac  water  from 
Great  Falls.  It  became  contaminated  by  the 
water  flowing  into  it  from  its  watershed  of  about 
4,000  acres. 

The  object  of  the  imp.,  begun  in  1893,  was  the 
diversfon  from  the  reservoir  of  the  contaminating 
water,  enterfaig  the  reservofr  by  3  streams.  East 
Creek,  Mill  Creek,  and  Little  Falls  Branch. 

The  proj.  for  the  imp.  provided  for  the  erectfon 
of  dams  across  the  valleys  of  all  these  streams,  and 
diverting  the  damned  waters  through  a  shaft 
finally  and  tunnal  to  the  Potomao.    Est.,  $150,000. 


Map  of  watershed  and  plans  of  the  works.  93, 
4306-4309. 

Work  was  begun  July,  1898.    90, 489. 

The  work  was  completed  under  Col.  Ellbt, 
Nov.  15, 1895,  with  the  exceptfon  of  the  acquire- 
ment of  a  small  pi«oe  of  land,  about  1  acre. 

The  works  as  completed  consist  of  4,869^  of  open 
paved  Chans.,  4  earthen  dams  aggregating  62^,  a 
shaft  51'  d.,  and  2  tunnels  with  an  aggregate  1.  oi 
1,400'. 

Water  was  turned  into  the  reservoir  July  27, 
1806.    96,437,3971. 
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AFPSOPRIATIONS. 

IfflS, 

no,  000, 93, 478, 4303. 

1*4, 

S,  500, 95, 490,41%. 

13K, 

37,500,90,400,4128. 

B07, 

30,000  (dr.),  08, 880. 

16,000  (dr.),  08, 880. 

20,000  (riprapping),  08, 881. 

Total, 

216,000 

coyrRACTS. 

1907.  Wetberill  Bros.  Machine  Co.,  dr.,  126^. 

D&EDGB. 
D«scriptiaii.    08,2350. 

EXGINBBBS. 

ChM  of  Bnslneen.    11^  95,  480;  96,  486. 
(Btt  also  ItiK.  73-83  oa  p.  2040  of  this  Index. ) 


In  eharget 

eol.  O.  H.  Elliot.    B^  95,  4121. 

lf%j.  C.  E.  L.  B.  Davis,  1895. 

Capt.  D.  D.  GaOlard.    B^  96,  3971. 

(Bee  also  Misc.  73-«3  on  p.  2040  of  this  index.) 

OPERATIONS. 

1907-O84  46,380  c.  y.  dr.  08,  881.  Riprap- 
ping  of  by  conduit  completed,  1907.  08,  881. 
About  3,806  c.  y.  r.  quarried,  and  6,886 1.  f.  of  shore 
line  graded,  etc.    08, 881. 

1908-09.  64,210  c.  y.  dr.  09,  925.  2,234  c.  y. 
St.  quarried,  and  4,230  1.  f.  slope  paved  for  width 
0fl8'.    00,936. 

SIGHT  OF  WAT. 

2  R.  R.  (extension  of  Baltimore  &  Ohio  R.  R.), 
under  au.  of  Congress,  laid  extensions  through 
grounds.    93,  4288;  09,  926;  10,  1099;  11, 1007. 


MISC.  88.  .  D.     C.  —  WATER     SUPPLY  — 

GEORGETOWN  RESERVOIR. 


iiUNG 


The  oeceisity  for  the  work  was  discussed  in  the 
Aioml  Report  of  the  Chief  of  Engineers  ftv  1008, 
PS|f«23teto2372. 

%  act  of  Congress,  approv.  Mar.  2, 1011,  the  sum 
^UfifiBO  was  app.  for  remodeling  the  Georgetown 
Beserroir  in  order  to  continue  the  works  for  pre. 
ifeitawnt  of  the  watw  supply.  By  act  June  26, 
i»l2, 138/100  wag  app.  far  completing  this  work. , 

"Tht  sediment  fa»  the  caw  water  will,  by  pre. 


treatment  of  the  water,  be  precipitated  and  settle 
out  in  the  Georgetown  Reservoir." 

During  the  year  1911-12  contracts  were  made 
with  William  F.  Cush  for  excavatfon,  building 
dam  and  concrete  stop  plank  opening,  and  with 
R.  E.  Boiseau  for  constr.  concrete  drains,  and  con- 
siderable work  was  done  by  hired  labor. 

11, 1101;  13, 1317. 


MISC.  83.    D.  C.  —  RESERVOIRS  —  PARKING  GROUNDS, 

M'MILLAN  PARK  RESERVOIR. 


This  raservojr,  situated  near  the  Soldiers'  Home, 
bai  a  capecity  of  300,000,000  galkns.  The  park 
t«  in  ilea  of  118  acres.  Plans  were  drawn  by 
Ojisstcd  Bros,  lor  attractively  parking  this  whole 
vea. 

The  act  of  Cangreas  providing  for  the  expenses 
of  Uie  Korerament  of  the  J>,  C,  approv.  May  20, 
•30t,  aa.  the  expend,  of  not  exceeding  18,000  for 
Peking  the  grounds  at  the  Washington  City 
Reserroir,  the  funds  to  be  available  until  the 
c^  of  the  fiscal  year  1009.  The  work  performed 
during  that  year  is  described  at  page  2327  of  the 
^Jaxal  Report  of  the  Chief  of  Engineers  for  1900. 

Tlw  sum  of  $2,000  app.  by  act  Hay  18,  1910,  for 
eootiDuing  the  prpj.,  was  expended  on  that  part 
<^  tba  perk  s.  of  the  reservoir.  700  c.  y.  of  soil 
'ere  paichased,  424  sq.  y.  concrete  sidewalk  were 
^,  and  349  tress  were  set  out. 

Tba  sum  of  |2^  i^p.  by  ect  Mar.  2,  mi,  for 


continuing  the  proj.,  was  also  expended  on  the 
area  s.  of  the  reservoir.  The  area  was  covered 
with  soil  and  seeded  to  grass,  and  5S0  sq.  y.  of 
sidewalk,  265 1.  f.  of  tile  drains,  and  484 1.  f.  of  con- 
crete gutters  were  laid,  and  1  flight  of  concrete 
steps  was  constr. 

By  act  of  Congress,  approv.  June  26,  1012,  $2,000 
was  app.  for  continuing  the  parking  in  the  fiscal 
year  1013. 

In  order  to  complete  this  work  it  will  be  necessary 
to  do  several  thousand  yards  of  grading  on  the  n. 
and  w.  sides  of  the  reservoir,  to  lay  13,950  sq.  y.  of 
concrete  sidewalk,  place  9,460  sq.  y.  of  macadam 
surface  on  the  roads,  purchase  14,125  c.  y.  of  sofl 
for  preparing  the  ground  for  planting  shrubs  and 
trees,  purchase  and  set  out  1,208  trees  and  18,400 
shrubd,  and  make  other  minor  changes. 

08, 882;  09»  020;  lO,  1038;  11, 1101;  12, 1817. 
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MISC.  84.    D.  C— WHARVBS,  ETC.— U.  S.  WHARF  PROP- 
EBTY,  WASHINGTON,  D.  C.  (1900-1913). 

(See  Miso.  dS  on  p.  2072  of  this  faidez.) 


1900-01.  Act  of  Congress  approv.  ICar.  3, 
1899,  placed  "wharf  property  and  certain  public 
spaces''  in  the  D.  C.  under  control  and  Jurisdiction 
of  the  Chief  of  Engineers.  Legal  steps  taken  to 
secure  possession  of  occupied  wharf  property. 
01,  3727;  02,  2746. 

App.  made  to  pay  owners  for  their  wharf  struiy 
ures,  etc.;  leases  approy.    03,  2571. 


Sea  wall  should  be  rebuflt  04,  »5S;  Off,  2962; 
06,  2152. 

Various  leases  In  force  for  use  of  whiirf.  07, 
2345;  08,  2417;  00,  2308;  10,  2680;  11,  2967;  la, 
3509. 


MISC.  85.  EXPLORATIONS   AND   RECONNOISSANCES 

(1867-1900). 

(See  Misc.  85-96  on  p.  2040  of  this  index.) 


ENGINEERS. 

Chief  of  Englneen.  tL,  67,  53;  68,  76;  68, 
67;  70,  87;  71,  103;  72, 100;  73,  114;  74,  123;  7ff, 
131;  76,  120:  77,  128;  78,  146;  79,  188;  80,  246; 


81,  339;  82.  337;  88,  342;  84,  SI7;  8ff,  376;  86, 
372;  87,  344;  88,  316;  80,  386;  90,  354;  91,  44»; 
02,  242;  93,  488;  94,  443;  9iS»  407;  96,  442;  97, 
547;  98,  552;  99, 639;  00, 718. 


SaSC.  80.    EXPLORATIONS,    RECONNOISSANCES,     AND 

WORK  IN  THE  FIELD  (1901-1912). 

(See  Misc.  85-96  on  p.  2040  of  this  index.) 
ENGINEERS. 


Chief  of  Engineers.    01,  683;  02, 605;  03, 668. 

In  charge: 

Department  of  the  Columbia^ 
Lt.  Col.  W.  P.  Richards,  7th  U.  8.  xntentry. 
01,  683.  3799. 
Mai.  W.  C.  Langfitt.    03,668.2915. 

Department  of  the  East— 

Capt.  C.  A.  F.  Flagler.    01,  683, 3062. 

Capt.  F.  R.  Shunk.    02,  606. 

Lt.  Col.  W.  R.  Livermore.    03,  668. 2902. 

Manila,  P.  I.— 
Lt.  Lytle  Brown.    01, 683. 
Lt.  C.  E.  L.  B.  Davis.    02,  606,  3060;  03,  668, 
2903. 

Department  of  California— 
Lt.  Jas.  F.  McKinley,  11th  U.  8.  CSavalry.    01, 
684. 
Lt.  Col.  David  P.  Heap.    02,  606,  3050;  03,  668» 

mMFV. 


Department  of  the  Missouri. 
M^.  Smith  8.  Leach.    03,  606,  3060;  03,  668, 
2914. 

Department  of  Texas—       * 
Capt.  C.  8.  Riche.    O2,606,306L 

Department  of  Colorado^ 
Lt  Hugh  A.  Drum.    03,668,2916. 
Lt  Burton  J.  Mitchell,  12th  U.  8.  Infjuitry. 
02,606,3063. 

OPERATIONS. 

Engr.  officers  and  acting  engr.  officers  on  staffs 
of  commanding  goierals  of  military  divisions  and 
departments  engaged  in  buflding  and  npairing 
roads  and  brs.,  surveys  in  the  field,  making  aad 
distrlhuting  maps,  and  other  duties  Incidental  to 
work  of  engrs.  in  the  field.  Ol,  683, 8799;  02»  605, 
3049;  03,667,2899. 


MISC.  87.    EXPLORATIONS,   ETC.  —  FORTIETH  PARAL- 
LEL—GEOLOGICAL EXPLORATIONS. 


ENGINEERS. 

Chief  of  Bnsineen.  &.,  07,  54,  866;  68,  76; 
00,  68;  70,  87;  71,  103;  72,  101;  73,  113;  74,  122; 
7ff,  129;  70,  119;  77,  127;  78,  141;  79,  186;  80^ 
245;  81, 338. 


In  eharget 

Clarenoe  King,  geologist  R^  71«  1037,  10»: 
73,  1203;  74,  ii,  477;  7a»  11,  919;  76,  lif,  217;  77. 
II,  1207;  78,  lil,  1419. 

Ex.  of  ao-oaUed  diamond  fields.    78»120& 
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mSC.  88.    IBBIGATION  —  [(a)    CAUFOBNU;    (b)    ARID 

LANDS— RECLAMATION]. 


(a)  Irrigation— Joaquin,  Tulare,  and   Sacramento  Valleys, 

Cal. 


Cbkf  oi  BnsliiMn.    B^  73, 115;  74, 198. 


Cummlflslont 

Lt.  Col.  Alexander;  MaJ.  Mendell;  Prof.  David- 
wn  of  the  Coast  Survey.    H.  Ex.  D.  290, 43d,  1st. 


(b)  Arid  Lands— Fund  for  Reclamation  of. 


NoTS.— Act  June  17, 1902,  set  apart  ae^a  fund  for 
the  rerJamatkm  of  arid  lands  the  moneys  received 
from  the  me  of  pahlic  lands  in  oertain  of  the  States 
iDd  Tcnitories. 

Total  amoant  aoeomulated  in  the  fund  to  Jan- 
lary,  1911,  est.  at  almost  $70,000,000.  On  June  30. 
1910,  the  net  investment  in  reclamation  wotIcs 
laoimted  to  953,781,302.88,  In  addition  to  about 
£38,000  for  secondary  projs.,  townsite  develop- 
maat,  ladian  irrigation,  and  general  expenses. 

Reclamation  act  requires  return  to  the  reclama- 
tim  ftiod  of  the  est.  cost  oi  constr.;  entrymen,  etc., 
nr«iTXQs  wster  from  such  projs.,  required  to  oon- 
tr}}ute  their  proportion.  Total  cash  returns  to 
Jane  30,  1910,  1002,822.25;  fh>m  water-right  opera- 
Uoa  and  mainten.,  8249,637.19.  An  addi.  revenue 
of  12,086,173.73  derived  from  sale  of  town  lots, 
vsttf,  powv,  etc. 

Jane  30, 1910,  U.  S.  jxrepared  to  supply  watn*  to 
Shjsa  acres  of  land.  Area  of  lands  indnded  in 
the  piojs.  "now"  (1910)  under  constr.  ov«r  8,100,000 


The  additions  to  the  rsdamatlon  ftmd  Ihnn  the 
aJis  of  pohlie  land  found  insufficient  for  the  oom> 
pjction  of  the  30  primary  projs.  with  such  exped^ 
rioQ  ss  the  necessities  of  settlers,  etc.,  called  for. 
PreskiBnt  Talt  reoom.  issuance  of  certificates  of 
fa^ibtedness  against  Ithe  reclamation  fund. 

Act  June  as,  1910,  which  au.  i»uance  of  not 
exceeding  830,000,000  of  certificates  of  indebtedness, 
made  the  app.  subject  to  the  conditions  that  It 
^Mmkl  be  expended  upon  existing  projs.,  etc, 
acd  that  no  part  of  the  same  should  be  expended 
imtil  after  the  projs.  had  been  ex.  and  reported 
apoQ  by  a  Board  of  Army  Engineer  OfDcers,  and 
spprov.  by  the  President. 

Ezs.  made  by  the  BE.,  and  reooms.  made  as  to 
the  eUotments  of  the  proceeds  of  the  certificates  to 
be  issued. 


The  BE.,  in  addition,  recom.  allotments  of  that 
part  of  the  reclamation  fund  derived  fh>m  the  sale 
of  public  lands  to  supplement  the  820,000,000  kmn, 
and  to  carry  on  worthy  projs.  not  participating  in 
the  distribution  of  the  loan. 

BB.  derived  its  iMts  from  offleers  of  the  Redfr' 
mation  Service,  etc.,  settlers,  landowners,  and 
others.  Feasibility  of  projs.  considered  lh>m 
engineering  and  economic  view. 

BE.  potaited  out  the  importance  of  legislation 
an.  sale  of  surplus  water,  and  modifications  of 
conditions  for  payments  on  certain  projs.  "which 
will  otherwise  fail  of  returning  their  cost  to  the 
reclamation  fund.'' 

Report  of  the  BE.  approv.  by  the  President. 

BNGIBnSEBS. 

Board: 

Lt.  GoL  J.  Biddle.  Lt.  Col.  W.  C.  Langfitt,  Mi^. 
Wm.  W.  Harts,  Ua^.  C.  W.  Kuts,  ICaj.  H.  Burgess. 
tL,  H.  D.  1262, 61st,  3d. 

Contents:  Letter  of  transmittal,  etc.  Salt  R. 
proj.,  Aris.  Yuma  proj.,  Ariz.-Cal.  Orland  proj.. 
Oil.  Grand  Valley  proj.,  Colo.  TJnoompahgre 
proj.,  Colo.  Minidoka  proj.,  Idaho.  Boise  proj., 
Idaho.  Garden  City  proj.,  Kans.  Huntley  proj., 
ICont  Milk  R.  proj.,  Mont.  Sun  R.  proj.,  Mont. 
Lower  Yellowstone  proj.,  Mont,  and  N.  Dak. 
North  Platte  proj.,  Wyo.-Neb.  Truckee-Carson 
proj.,  Nev.  Carlsbad  proj.,  N.  Mex.  Hondo 
proj.,  N.  Mex.  Rio  Grande  proj.,  N.  Mex.-Tex. 
Minouri  R.  pumping  units,  N.  Dak.  Umatilla 
proj.,  Oreg.  Klamath  proj.,  Oreg.-Cal.  Belle 
Fourche.  proj.,  S.  Dak.  Strawberry  Valley  proj., 
Utah.  Okanogan  proj..  Wash.  Yakima  pro].. 
Wash.    Shoshone  proj.,  Wya 


MISC.  89.    EXPLORATIONS,    ETC.  —  LAVA    BEDS    (MO- 
DOC CAMPAIGN),  ORB6.— KECONNOISSANCE. 

BNGDiXEBS.  fnetasts*!    Capt.O.J.Lyd(>clcer.    B..73,ma. 

CbM  «(  BiCinMn.    K..  73,114, 
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Base.  90.    MAUMEE  VALLEY  —  mSTOUC     GROUNDS, 
LOCATIONS,    AND    MIUTAKT    WORKS    (Examination 

of). 


BNCHNBBBS. 

CbMotKnsinMn.   tL,80,V», 


Incliaitm  OoLO.lLFoe.  U^8a,Xt». 


MISC.  91.    MILITABT  MAPS,  GEOLOGICAL  MAPS,  ETC. 


The  operations  of  the  Corps  of  Engineers  require 
quite  frequently  the  preparation  of  maps,  plans, 
sketches,  etc.  A  large  number  of  these  are  printed 
as  a  part  of  the  reports  of  the  Chief  of  Engineers. 
(See  pp.  21  of  this  index.)  Each  abstract  through- 
out this  index  cites  references  to  the  maps,  etc., 
relating  to  the  work  referred  to  in  the  abstract. 

Various  maps,  etc.,  have  been  prepared  by  the 
department,  but  have  not  been  published  as  a  part 
(if  the  reports.  For  example,  see  "Surveys- 
Northern  and  Northwest  Lakes— Charts,"  on 
p.  2120-2124  of  this  index.  The  referenoes  below 
relate  to  other  Instances: 

Kaps— Military,  geographical,  and  lake  survey— 

ENGIBnSEBS. 

Chief  of  Enffineers.  B^  ee,  ii,  20;  08,  77; 
69.  60;  70,  iii,  117,  564;  77, 125;  78,  140;  79, 184; 
80, 244;  81. 337;  82,  325. 


Maps— If  ilitary  and  geographical— 

■NGINBEBS. 

Chief  of  Rngitaieers.    B^  83, 341;  84, 345;  80, 
875;  86, 371;  88, 316;  89, 385. 


Maps— If  flitary  and  other  maps— 

BNGINEKBS. 

Chief  of  Rngitaieeis.    tL,  90, 353;  91,  440;  92, 
422;  93,  488;  94,.443. 


Maps— Campaigns  and  battlefields— 

BNGINEBBS. 

Chief  of  Enslneeis.  B^  66,  ii,  23;  67, 64;  68, 
78;  69,  60;  70,  88;  71,  104;  72,  102;  78,  112;  74, 
121;  7a»128;  77,125;  78,140;  79,186;  90,351 


In  chaise: 

U^.  N.  Mtohler  (Bvt  Brig.  Oen.).  B^ 
1109  649.:  69, 

MaJ.  O.  L.  OiUesple  (Bvt.  Lt.  CoL).  B^ 
1202;  74,  il,  476. 

Lt.  CoL  O.  K.  Warren.    B^  79,  ill,  1073. 


M, 


78, 


ExploratkiDS— Reports  and  maps,  certain  omih 
sions— 

BNGINEEBS. 
Chief  of  BnstaiMn.    B^  72, 102;  741, 13L 

In  chaisei 

Col.  J.  H.  Simpson.    B^  72, 1173. 
M^.  Q.  K.  Warren  (Bvt.  Uai.  Oen.).    B^  75, 
1240. 


Maps— Induaive  of  war  maps- 
Paragraph  393  of  the  Army  Regulations  requires 
that  the  commanding  ofltoer  of  each  post  where 
there  are  fixed  batteries  bearing  upon  a  chan.  will 
call  upon  the  Engineer  Department  tot  accurate 
charts  showing  the  soundings  to  the  extent  of  the 
ranges  of  the  guns.  Ests.  tor  this  woiic  submitted 
an.  Amount  usually  required,  95,000.  Ol,  685; 
02,  611;  08,  673;  04,  739;  Off,  747;  06,  828;  07, 
858;  08, 896;  09, 045;  10b  1056. 

Atlas  of  the  Battlefield  of  Antletam,  prepared 
under  direction  of  Antietam'  Battlefield  Board. 
08,747. 

Map  of  battlefield  of  San  Juan,  near  Santiago 
Cuba,  printed.    06, 828. 

Maps  of  Manchuiian  campaign  of  Ruasonlapanese 
War,  and  of  the  cnvfl  War  printed.   08,896. 

In  view  of  the  urgent  necessity  of  printing  ce^ 
tain  important  military  mi^s  being  prepared  in 
addition  to  the  prosecution  of  the  work  ordinarily 
accomplished  under  this  app.,  the  est.  submitted 
for  the  fiscal  year  ending  June  30,  1013,  Increased 
to  $10,000.    lit  30;  12,28. 


r^wftrMiiStoiS^fcT"]      MISCELLANEOUS  BEP0BT8. 


2089 


mSC.  n,    EXPLORATIONS  —  ONE    HUNDREDTH    ME- 
RIDIAN. 


Territofj  s.  of  Oentnl  Pacifle  R.  B.,  embncJof 
parts  of  e.  Nevada  and  Ariiooa. 

(Topognphkal  and  geocraphical  mtmjB  and 
eipbntioiiB  w.  of  tbe  ana  hundredth  maridian.) 

Listorpoblkatknis.    7S,  iU,  1656. 

DTGIXIEIS. 
ChM  of  Bnicln«an.   R^  71, 101, 103;  78, 113; 

74,  IS;  76,  130;  7e,  190;  77,  UO.  137;  7S,  Itt; 
79,  M;  80,  MS;  81«  338;  88,  336;  83,  341;  84, 

3«;86,33«. 

behaife: 

Lt  G.  M.  Wheeler.  IL,  73,  1211,  1217;  74,  ii, 
frO.  5^  (ptaoi  of  poblfeatkm  of  the  report);  75,  U, 
^i.  76,  m,  219;  77,  U,  1200;  78^  Ui,  1421;  (Capt.) 
»7::80,Ui.34S9;  84,2375. 

UM.M.Mecomb.4th  JaL  tL,  8U  2806;  88, 
M:  83, 2379. 

Anlstantss 

Lt  R.  L.  Hoxie.    R^  74,  ii,  481;  75,  U,  057. 

U  W.  L.  ManhaU.  tL,  74, 11,  483;  75,  U,  057, 
967  (metMiok«y  and  hypaometry);  78,  ill,  300^ 
37?) (meteorology  and  hypaometry). 

Acting  Aast  SuiK.  H.  C.  YaiTOW,  V.  S.  Army. 
L,  74,  ii,  5f3  (natural  history);  75,  U,  lOGO;  76, 
aS32(et]molo«ieal  reaeaivh);  78,  ill,  1623  (flflhee), 
ib^  (reptiles  and  batrachlan>). 

Prof.  E.  D.  Cope.  IL,  74,  ii,  601  (geolocy— 
paieoQtokicy):  75,  U,  031, 981, 1066. 

U.  P.M.  Price.    11^  75,  U, 96a 

Lt.  R.  Biniie,  Jr.,  13th  Inf.  IL,  75,  ii,  961, 1008 
irahs);  76,  iii,  350;  77, 1363;  78,  ill,  1544;  79,  Ui, 
2215.   . 

Lt  S.  E.  Bhmt,  Old.  Corpa.    Rn75,U,963. 

Lt  C.W.Whipple,  3d  Art.  R^  75,  ii,  064;  78, 
iii.  387. 

Or.  0.  Leov.  B^  75,  U,  1017.  (seolocy  and 
mliwnlogy):  78,  iii,  398  (geology  and  mineralogy); 

75,  ii,  io«  (agricultural  reaeaivhea);  76;  iii.  434 
(apicultaral  researchea),  422;  75,  ii,  1004  (ruins); 

76,  tfi,  372  (meteorological  conditikms,  Mohave 
0«rt),  303  (geology-mineralogy):  76,  Ui,  408 
(alkiUiie  lakn,  springs,  etc.),  434  (physical  and 
aiTkraltoral  features  of  Mohave  Desert);  76,  lU, 
Ml  (etlmology);  76,  Ui,  442  (vegetetlon  of  Mohave 
Desrt),  548  (effects  of  dry  cUmate). 


Dr.  J.  T.  Rothrock,  acting  aaaistant  surgeon, 
U.  S.  Army.  R^  75,  U,  1037  (natural  history  and 
botany);  76,  iU,  422  (natural  history  and  botany). 

H.  W.  Henshaw.  tL,  75.  U,  1060,  1073  (orni- 
thology); 76,  Ui,  444  (ornithology),  525  (mammals); 

77,  U,  1303  (mammals):  77,  iU,  525  (mammals); 

78,  Ui,  1607  (mammals),  1600  (fishes),  1623,  1628 
(reptiles  and  batrachians);  70,  iU,  2260  (reptiles 
and  batrachians). 

C.  E.  Aflcen.    B^  75,  U,  1070  (soology). 

A.  S.  Oatchet  B^  75»  U,  1100  (Indian  lan- 
guages); 76,  Ui,  560. 

Lt.  E.  Bergland.  &«  76,  Ui,  320;  77,  U,  1250; 
78,  Ui,  1525. 

Lt.  W.  L.  Carpenter,  0th  Inf.    VL,  76,  Ui,  346; 

76,  Ui,  531  (insect  Itana). 

Lt.  C.  C.  Morrison,  6th  Cav.    B^  76,  Ui,  3S6 

77,  U,  1273;  78,  Ui,  1553. 

Prof.  J.  Moroou.  B^  76,  Ui,  378  (geology);  78, 
Ui,  1648  (diaooveries  of  CaUfomib). 

A.  R.  ConkUng.  B^  76,  iU,  410  (geology);  77, 
U,  1285,  1205,  1208  (geology);  78,  Ui,  1589,  1606 
(geoiogy). 

8.  H.  Scudder.    Bi,  76,  iU,  498  (orthoptera). 

J.  L.  Le  (X)nte,  M.  D.  &«  76,  Ui,  516  (coleop- 
tera). 

Lt.  8.  E.  TiUman.  B^  77,  U,  1253;  78,  Ui,  1530; 
70,  Ui,  2187. 

Lt.  T.  W.  Symons.  B^  77,  U,  1257;  78,  Ui, 
1535;  79,  Ui,  2192. 

Lt.  M.  M.  Macomb,  4th  Art    B^  77,  U,  1278; 

78,  iU,  1561;  79,  UI,  2231. 

J.  A.  Church.    VL,  77,  U,  1284  (Comstock  Lode); 

78,  Ui,  1567. 

P.R.  Uhler.    B^  77,  U,  1322  (hemaptera). 

Lt.  W.  Young.    B^  78,  Ui,  1642;  79,  Ui,  2206; 

79,  Ui,  2313  (survey  of  Great  Salt  Lake). 
Prof.  D.  S.  Jordan.    B^  78,  Ui,  1600  (fishes). 
Lt.E.  Griffin.    &«  79,  Ui,  2201. 

Lt.  H.  H.  Ludlow,  3d  Art.    &«  79.  Ui,  2239. 

ProL  T.  H.  Bafford,  Ph.  D.  B^  79,  Ui,  2242 
(astronomy). 

J.  H.  Clark.    B^  79,  Ui,  2243  (astronomy). 

M.Rock.    B^  79,  Ui,  2246  (astronomy). 

Prot  J.  J.  Stevenson.  B^  79,  Ui,  2340,  2250 
(geological  report). 


MISC.  »3.    STONES,  BUILDING— EXPERIMENTAL  TESTS. 


INGINBBB8. 
GhldofBngliiean.   Bn74»121 


In  diaisc.    Lt.  Col.  Q.  A.  GiUmora  (Bvt.  M«J. 
Gan.).    B^75,U,810. 
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MISC.  94. 


MINING— SUTBO  TUNNEL. 


Note.— Act  Apr.  4,  1871,  the  President  au.  and 
requested  to  appoint  a  board  of  3,  2  members  to  be 
of  the  Corps  of  Engineers,  and  1  a  civil  or  mining 
engineer,  to  ex.  and  report  on  the  Butro  Tunnel, 
Nev.,  au.  by  act  July  25,  1866,  "with  special  ref- 
erence to  the  importance,  feasibility,  cost,  and 
time  required  to  constr.  the  same;  the  value  of 
the  bullion  extracted  from  the  mines  on  the  Corn- 
stock  lode;  their  present  and  probable  future 
production;  also,  the  geological  and  practical  value 
of  said  tunnel  as  an  exploring  work,  and  Its  general 


bearing  upon  our  mining  and  other  natlooal  in- 
terests In  ascertaining  the  pFacticabflity  of  deep 
mining." 


■NGINBBRS. 

Chief  of  Bngin 


Kn  71,  106;  72,  102. 

Commission.  B^  72,  1126.  (Lt.  Col.  H.  Q. 
Wright  (Bvt.  MaJ.  0«n.):  Lt.  Col.  J.  G.  Foster 
(Bvt.  M^.  Q«n.);  W.  Newoomb,  dvll  and  mining 
eogineeri  secretary,  Ospt.  W.  B.  KIqk.) 


MISC.  95.    EXPLORATIONS   —   UINTAH       MOUNTAINS, 

UTAH. 


BXGINBBBS. 
Chief  of  BnglneMS.    R.,72,10L 


IbchATfe.   Ospt  W.  A.  loofls.    R.,  72, 1106. 


MISC.  96.    EXPLORATIONS— RAYMOND  EXPLORATION, 

YUKON  RIVER,  ALASKA. 


■NGINBBRS. 
Chief  of  Bnglneers.    B.,  71, 103. 

In  charge.    Ospt.  C.  W.  Raymond,  1871.    Ex. 
D.  12, 42d,  Ist. 


Note.— This  Is  believed  to  be  the  first  oxplom- 
tlon  of  the  upper  reaches  of  the  Yukoo* 


unsc.  97. 


FORTIFICATIONS. 

(Bm  p.  ins  ot  tUt  lnd«L) 


unsc.  98.    FORTIFICATIONS— ISTHMIAN  CANAL. 

The  constr.  of  these  works  was  under  the  Istb-     defensive  works  were  prepared  by  the  Chief  sf 
mftyi  Oanal  Commission,  bat  plans  for  the  various      Engineers.    12, 23. 


Base.  99.    LAWS    AFFECTING    THE    CORPS    OF   ENGI- 
NEERS. 


MoTB.— Since  1873  the  an.  reports  of  the  Chief 
of  Engineers  reprint  all  the  laws  passed  In  the 
preceding  fiscal  year  which  have  a  bearing  on 
fivers  and  harbors,  etc  See  also  page  2329  of  this 
Index. 

Complete. copies  of  the  laws  relating  to  rivers 
and  harbors  only  are  printed  in  several  volomes, 
covering  the  laws  from  Aug.  11,  1790,  to  Mar.  4, 
1913,  as  H.  D.  1491, 82d,  3d. 


1873,  121;  7A,  139;  76,  129;  77,  143;  78,  163: 
79,  209;  80,  266;  81,  367;  82,  353:  83.  367;  84, 
371;  8A,  401;  88,  896;  87.  371;  88,  2821;  88,  HX 
90,  3607;  91,  477;  92,  3463;  93,  519;  94,  3455;  95, 
4269;  98,  4079;  97,  4137  (compilation  of  lavs  lor 
protection  of  navigable  waters),  4151,  419r;  98, 
3780;  99.  3903;  00,  5457;  01,  3837;  02,  3079;  03, 
2943;  04,  4223,  4314;  08,  2847;  00,  2281:  07,  2177; 
08. 2663;  09.  2527;  10,  2751;  11, 3051;  12,  SS80. 
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mSC.  100.    MONUMENTS— FORT  RECOVEBT,  OHIO. 


APnOPRIATIOlf. 

U10,|2S^,  11,  1121. 

CONTRACT. 

1912.  Vin  AjDiinge  QiBDlto  Co.,  BMt<m, 
12,1311 


ENGINKEBS. 
Chief  of  BnglnMn.    IL,  11, 1181;  19,1345. 

In  ehusfi.   MaJ.  J.  C.  Oakos.    11,  1121;  13, 


PKOJSCT8. 

1911.  Prapoimtory  work;  dosigns  to  be  mh- 
nittod  Augnst,  19n.    11,1121. 

1913.  Th«  design  of  monument  selected  is  the 
Egyptian  obelisk;  it  will  be  101'  4"  in  h.  above 
grade  and  wlU  have  at  the  base  of  the  shaft  and  in 
a  standing  position  a  granite  statue  of  a  fh>ntiera> 
man  9^  in  h.  The  exterior  walls  of  the  shaft  will 
be  of  granite  Mocks  and  the  backing  of  reinforced 
concrete,  with  a  circular  shaft  in  the  center. 

During  the  year  the  foundation  and  the  lower 
18  courses  of  the  shaft  were  completed.    19,  1345. 


MISC.  101.    MONUMENTS— FREDERICK  THE  GREAT. 


AFFSOrEIATION. 

1901, 18,000, 04»  4190. 

INGIlfSBBS.  ^ 

Chief  of  Bnglnecn.    IL,  04. 742;  Off,  740. 

hi  charge.  Oapt.  J.  8.  8eweU.  VL,  04,  4199; 
OS.2S3JL 

PiUUBCTS  AND  OPERATIONS. 

1904.  The  work  was  an.  by  the  sundry  oiyfl 

rt  Apr.  28, 1904- 

«  •  i»  •  • 

"To  defray  the  expenses  incident  to  the  erectkm 
tad  dedication,  upon  War  GoUege  grounds,  Wash- 
QTUn  Barracks,  of  the  statue  of  Frederick  the 
Great,  the  gift  to  the  United  States  of  His  Imperial 
Majesty  the  Emperor  of  Germany,  to  be  Imm*- 
datily  anUable,  eight  thoonnd  dollars." 


Oontrect  awarded  for  the  granite  pedestal;  oon- 
tncton  had  selected  rough  blocks  for  the  work 
by  the  doee  of  the  fiscal  year.  Some  study  given 
subject  of  a  suitable  order  of  exercises  for  the  dedl- 
oatfon  of  the  statue.    04,419/ 

lOOil.  Pedestal  purchased  and  placed  in  posl- 
tfon,  the  statue  placed  thereon,  unveiling  cere> 
monies  on  Nov.  19, 1904. 

Pedestal  stands  on  the  line  of  front  steps  leading 
up  to  the  terrace  in  fh>nt  of  the  War  College.  It 
occupies  one  of  six  granite  bases  provided  for 
similar  purposes. 

All  the  work  in  connection  with  the  statue  proper 
has  been  completed,  except  that  an  Inscription 
stating  the  date  of  dedication  remains  to  be  placed 
on  the  8.  side  of  the  base  of  the  pedestal.   05,2835. 


MISC.   102.    MONUMENTS— TO    GENS.    FRANCIS    NASH 

AND  WM.  LEE  DAVIDSON. 


CONTRACTS. 

1905.  James  F.  Nowian,  monuments,  98,750. 
95. 2S37.  Henry  Bonnard  Bronxe  Co.,  New  York, 
4  bronzs  tablets,  9600.    00,2837. 


Chkif  of  Knglneeta.   IL,  03,  676;  04,  742;  05, 
750;  0«,  830. 


Ineliaife: 

Gq>t  E.  £.  Winslow.   ] 
Cept  R.  p.  Johnston. 
06,2273. 


U,  03,  2099. 

tL,  04,  4201;  05,  2837; 


ryoiBCTS. 

Congicsi  an.  $5,000  by  joint  resolutfoo,  Jan.  30, 
1903,  for  each  mcooment   03, 676. 

8ita  In  OoHford  battle  grounds,  near  areen»> 
)kxo,N.  C,  sdected  by  governor  of  North  Oarolina. 
•Pprmr.bySecofWar.    08,2999. 


Resolution  of  Continental  Congrsss,  Nov.  4, 177Z. 
Resolved,  That  his  excellency  Governor  Caswell 
of  North  Carolina  be  requested  to  erect  a  monu 
ment  of  the  value  of  3500,  at  the  expense  of  the 
U.  B.,  in  honor  of  the  memory  of  "Brig.  Oen. 
Francis  Nash,  who  fell  in  the  Battle  of  German- 
town,  on  the  4th  day  of  October,  1777,  bravely 
contending  for  the  independence  of  his  country." 

Resolutfon  of  Continental  Congress,  Sept.  20, 
1781.  Resolved,  That  the  governor  and  council 
of  the  State  of  North  Oarolina  be  desired  to  ersct 
a  monument,  at  the  expense  of  the  0.  S.,  not  ex- 
ceeding the  value  of  3600,  to  the  memory  of  the 
"late  Brig.  Gen.  Davidson,  who  commanded  the 
militia  of  the  district  of  Salisbury,  in  the  State  of 
North  Oarolina,  and  was  killed  on  the  1st  day  of 
February  last,  lighting  gallantly  in  the  defense  of 
the  liberty  and  Independence  of  these  States." 

To  carry  those  resolutions  into  effect.  Congress, 
by  Joint  reeolutJon,  approv.  Jan.  30,  1903,  app. 
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S5,000  for  each  monumeat,  the  ftinda  to  be  dis- 
boned  under  the  direction  of  the  Sec.  of  War. 

The  monaments  completed,  1906,  and  given 
into  the  custody  of  the  State  of  North  Carolina, 
to  be  "cared  tar  and  preserved  by  the  State." 

The  monuments,  which  are  practically  idMitical 
in  design,  are  simple  monumental  arches,  with 
two  bronze  inscription  tablets  on  each  monument, 
but  with  no  sculpture.  These  arches  span  a  nar- 
row roadway  in  the  Guilford  battle  ground,  which 
crosses  the  Atlantic  A  Yadldn  R.  R.,  a  branch  of 
the  Southern  R.  R.,  at  the  battle*ground  station, 
about  6  m.  from  Oreensboro,  N.  C.  The  road 
crosses  the  R.  R.  approx.  at  right  angles,  and  the 
arches  are  on  either  side  of  the  R.  R.  and  aboot 
^equidistant  therefrom. 

The  monuments  are  33'  6f"  h.,  28'  0"  w.,  and  7' 
thick,  and  present  a  very  massive,  substantial 
appearance.  The  clear  w.  of  archway  is  12^  0" 
and  the  dear  h'  fh>m  the  ground  to  the  soffit  of 
the  lEoystone  is  2(K  4i".  The  arches  are  of  solid 
granite  masonry,  the  exposed  sts.  being  cut  to 
true  dimensions,  but  with  quarry  ftoes,  and  the 
interior  or  core  being  of  rubble.  The  outside  or 
exposed  sts.  vary  fh>m  S"*  to  18"  in  thickness,  so 
that  core  and  shell  are  intimately  bonded  together. 
The  granite  has  a  uniform  light^gray  color  (almost 
white)  and  Is  very  even  grained  and  almost  en- 
tirely free  from  stains  or  flaws  of  any  kind. 

On  the  front  face  of  each  monument  (that  is, 
the  face  toward  the  R.  R.)  the  surname  of  the 
officer  to  whom  the  monument  is  erected  appears 
in' large  raised  letters  on  the  heavy  belt  st.  imme- 
diately above  the  keystone. 

The  inscription  tab^Bts  are  of  cast  bronze,  each 
tablet  being  2'0'' in  w.  by  3' 0"  in  h.    These  tableU 


are  placed  on  the  front  faces  <^  the  rolmnroi  sup- 
porting the  arch,  and  are  at  such  hei^t  from  the 
ground  as  to  be  oonveniently  and  easily  read. 
The  inscriptions  read  as  follows: 
Inscriptfons  on  tablets  on  Davidson  Monument: 
Tablet  No.  1— Brigadier  General  WiUiam  Lee 
Davidson.    Bom  1746.    Killed  hi  the  battle  of 
Cowan'ft  Ford,  N.  C,  February  let,  1781.    Major, 
April  15, 1776.    Lieut.  Colonel,  Oct.  4, 1777.    Brig- 
adier Genera],  Aug.  81, 1780.    "On  Fame's  eternal 
camping  ground." 

Tablet  No.  2— "To  the  memory  of  the  late  Brig- 
adier General  Davidson,  who  commanded  the 
militia  of  the  District  of  Salisbury,  in  the  State  of 
North  Carolina,  and  was  killed  on  the  Ist  day  of 
February  last,  flghthig  gallantly  in  defence  of  the 
liberty  and  independence  of  the  States.''  (Ex- 
tract from  Resolution  of  Congress  September  20, 
1781.) 
Inscriptions  on  tablets  on  Nash  Monument: 
Tablet  No.  1— Brigadier  General  Francis  Nash. 
Bom  1742.  Fatally  wounded  in  battle  of  Germao- 
town.  Pa.,  October  4, 1777.  Member  of  Provincial 
Congress  of  North  Oarolina,  1775.  Lieutenant 
Colonel,  September  1,   1775.    Colonel,  April  10, 

1776.  Brigadier  General,  February  5, 1777.  "Ever 
since  the  dawn  of  the  Revolutfon  I  have  stood  for 
the  cause  of  Liberty  and  my  country." 

Tablet  No.  2— "In  honor  of  the  memory  of 
Brigadier  General  Francis  Nash,  who  fell  m  the 
bottle  of  Germantown,  on  the  4th  day  of  October, 

1777,  bravely  contending  tor  the  independence  of 
his  country."  (Extract  from  Resolution  of  Con- 
tinental Congress  November  4, 1777.) 

06,2273. 


MISC.  103.    MONUMENTS— GUILFORD  COUBTHOUSE. 


APPROPRIATION. 

1011,130,000,11,112a,    . 

COBfTRACTS. 

See  Projects. 

BNGIBfEEBS. 
Chief  of  Englneen.    B.,  11, 1122;  12, 1348. 

In  charge: 

Capt.  E.  L  Brown.  11,1122. 
Capt.  L.  H.  Rand.  12, 1348. 
MaJ.  H.  W.  Stickle.    12,1348. 

PROJECTS. 

Act  Feb.  13,  1911,  ant.  erection  of  a  monument 
on  the  battle  field  of  Guilford  Courthouse,  GuUford 


County,  N.  C,  to  commemorate  the  battle  fought 
there  on  Mar.  15,  1781,  by  the  American  forc«s, 
commanded  by  MaJ.  Gen.  Nathanael  Greene,  and 
In  memory  of  MaJ.  Gen.  Nathanael  Greene  and  the 
officers  and  sailors  of  the  Continental  Army  who 
participated  in  the  Battle  of  Guilford  Courthouse, 
The  funds  to  be  expended  under  the  direction  of 
Sec.  of  War. 

Operations  during  1010-11  consisted  in  the  prepe^ 
ration  of  a  program  of  competition,  the  selection  of 
a  location  for  the  monument,  and  the'aoceptanoe 
of  a  deed  to  the  site  selected.    11, 1122. 

Of  the  various  models,  selection  made  of  No.  ^ 
award  made  to  the  designer,  Mr.  Packer;  price, 
127,500.    12,1348. 


\^mi't^r'^V^IlihSt%tS!^-^      MISCELLAi^EOUS  BEPORTS. 


2093 


MISC.  iM.  Monuments— KINGS  mountain,  s.  c. 


APTBOFKLmON. 

C05TEACT. 

190S.   Soathflfn  Marble  A  Granite  Co.,  mono- 
lOflDtal  coostr.,  tiSJOCO  (supplemental  contract, 

mjxo).  oa,252i. 


ENGDfEBBS. 
Chief  oC  Engfneeis. 

m,  lOb  1060. 


tL,  07,  861;  08.  903;  00, 


iBcliaqBe: 

Ckpt.  G.  P.  HoweU.    07,  SSI. 
0^>t.  E.  P.  Stuart    Bn08,aS6L 
rapt.  E.  I.  Brown.    B^  09,  2531. 
ChpL  E.  N.  Adams.    BnlO,3745w 

nOIBCTS  AlTD  OPERATIONS. 

1907.  Act  June  16, 1906,  au.  erection  of  a  monu- 
mait  on  Kings  Mountain  battle  ground  to  com- 
Efflunte  the  victory  of  the  War  of  the  American 
Raxolotioo,  Oct.  7, 1780.  Title  to  the  land  detei^ 
BiiDed  by  the  Attorney  General  of  the  U.  S.,  to 
T&i  wiQx  the  Kings  Mountain  Centennial  Asso- 
eatioaofs.  C.    07,861. 


1908.  Raeom.  and  approy.  that  MeKim, 
XMd  k  White,  arehltecU,  New  York  City,  be 
•mployed  to  prepaze  designi  and  spedfioatloos  for 


this  monument.  The  type  of  monument  decided 
upon  an  obelisk  bearing  4  tablets,  for  inscriptions, 
within  an  inclosure. 

Bids  opened  Apr.  23,  1906,  for  the  oonstr.  of  this 
monument,  and  oontraot  was  awarded  to  The 
Southern  Marble  A  Granite  Co.,  Spartanburg, 
S.  C,  to  construct  a  monument  116'  3"  h.,  of  granite 
lh>m  the  quarry  of  The  North  Carolina  Granite 
Coip.,  Mount  Airy,  N.  C,  for  the  sum  of  625,000. 

At  the  doee  of  the  fiscal  year  the  plan  of  the 
monument  had  been  approv.,  the  inscriptions  for 
the  bronze  tablets  had  received  the  approval  of 
the  Sec.  of  War,  and  everything  was  in  rvadiness 
for  the  c<Histr.  of  the  monument;  the  contractor 
had  bunt  storage  sheds  and  office  on  the  site,  and 
ground  had  been  broken  for  the  excavation  for  the 
foundatfon  on  June  23.    08, 2561. 

1910.  Owing  to  the  greater  d.  required  to 
secure  a  suitable  footing  for  the  foundatfon,  it 
became  necessary  to  reduce  the  sise  of  the  monu- 
ment originally  contemplated.  Supplemental  con- 
tract was  therefore  made  for  the  oonstr.  of  a  monu- 
ment 83'  0"  h.,  with  lightning  conductor  installed, 
for  the  sum  of  121,000.  Under  this  contract  the 
monument  completed,  with  the  exception  of  the 
sculptured  work,  setting  of  the  bronce  tablets, 
and  erectfon  of  inclosure.  During  the  year  this 
work  was  completed  and  final  payment  under  the 
contract  was  made.    10, 2746. 


MSC.  105.    MONUMENTS— MONTEEET,  CAL. 


APPBOPUATION. 

1907,110,000,09,2628. 

DiGIIfEBBS. 
Chief  of  Bnstnecn.   R.,  OS,  903;  09, 951;  10^ 

mi 

Ineharge#   Lt.  CoL  J.  BUdle.    08, 903;  B.,  09, 

S23;  10, 2740. 

PB0JECT8  AND  OPERATIONS. 

During  the  War  with  Mexico,  on  July  7,  1846, 
Commodore  Bloat,  In  accordance  with  instnicUons 
from  oar  Government,  landed  a  force  of  sailors 
sod  marines  at  Monterey  and  took  possessfon  of 
Califonala  in  the  name  of  the  U.  S.  In  1886  an 
ffi^oixation  composed  of  Mexican  War  veterans, 
California  pioneers,  Army  and  Navy  officers,  and 
otben  prominent  In.  tfis  affairs  of  the  State,  was 
tetoad  lac  the  purpose  of  erecting  a  monument  to 

Commodore  Sloat,  the  organisation  being  known 

K  the  Skat  Monument  Assocktkni. 
A  site  WIS  procured  on  the  military  reservatfon 

of  tin  Pnsidfo  of  Monterey,  on  the  slope  of  a  hiU 


overlooking  the  B.  of  Monterey.  Upon  this  site, 
whfoh  is  unobstructed  by  trees  or  adjacent  build- 
ings, a  suitable  foundatfon  was  lai^  and  a  base, 
or  platfonn,  for  the  propoeed  monument  was 
oonstr.,  fMed  with  sts.  whfoh  were  contributed 
by  varfous  counties  of  the  State,  military,  and  civfo 
oiganiiations.    The  base  is  24'  sq.  and  V  h. 

The  U.  S.,  act  Mar.  4,  1907,  app.  610,000  for  tlM 
erectfon  of  a  monument  to  Commodore  John  Di«ke 
Sloat,  U.  S.  Navy,  at  Monterey,  Cal.  A  portfon 
of  this  sum,  not  to  exceed  61,000,  to  be  devoted  to 
procuring  a  suitable  design  and  other  pre.  expenses, 
leaving  about  69,000  for  the  actual  work,  act  of 
Mar.  K,  1908. 

The  amount  expended  on  base  unknown. 

With  the  aid  of  the  San  Frandsoo  Art  Institute 
and  the  Sloat  Mynument  Assodatfon,  a  design 
made;  approv.  by  Sec.  of  War  June  29, 1909. 

Competitive  designs  obtained  by  offering  8 
prises  of  6250, 6150,  and  6100,  respectively. 

08,  903;  09,  951,  2523. 

1910.  Monument  completed  June  2,  1910,  and 
dedicated  June  14, 1910.    10,2740. 


2094      INDEX  TO  BEPOKTS,  CHIEF  OF  ENGINEEBS,  U.  S.  ABMY,  1866-1912. 


MISC.  106.    MONUMENTS— NEW  OELEANS,  LA. 


▲PPROPKIATIOlir. 

1907,  t25,000, 07, 862. 

CONTRACT. 

1908.  M.  P.  Doullert,  bolldJxiK  work  (3  ooii> 
tiacU).    08,2560. 

BNGINBBRS. 
Chief  of  Enstneen.   R^  07, 862;  08, 902;  00, 

MO. 

In  ehwKe: 

Capt.  J.  F.  Mclndoe.    07, 862;  R^  08, 2U0. 

1st  Lt.  W.  WHling.    00,940. 

U.  Col.  L.  H.  Beach.    R^  00, 2510. 

PROJECTS  AND  OPERATIONS. 

Act  Mar.  4,  1907,  Congress  au.  completion  of  a 
monument  to  memory  of  the  soldiers  who  fell  In 
the  Battle  of  New  Orleans  in  the  War  of  1812. 
Design  of  the  monument  approv.  by  Seo.  of  War 
May  17,  1907;  work  of  constr.  and  disbursement  of 
ftinds  assigned  to  Engineer  Department.  The  site 
of  the  structure  is  at  Chalmette,  La.    07, 862. 

The  Chalmette  monument  was  originally  de- 
signed by  Newton  Richards,  whose  plans  were 
accepted  by  the  Jackson  Monument  Association 
in  May,  1855.  This  design  consisted  of  a  plain 
shaft  142^  h.,  resting  on  5  steps,  each  7f  h.  and 
starting  about  V  ft*  above  the  natural  surface  of 
the  ground;  the  shaft  to  be  lO'  8"  sq.  at  the  base 
and  12^  ff'  at  the  top;  the  base  of  the  shaft  to  have 
on  the  4  lisoes  oomioed  projections  surmounted 
with  sculptured  emblems',  one  of  these  to  serve  as 
an  entmnce  to  a  spiral  stairway  leading  to  a  cham- 
ber at  the  top;  the  stair  to  be  lighted  by  small 


openings  at  regular  intervals;  both  shaft  and  bese 
to  be  fseed  with  marble. 

A  contract  for  the  erection  of  the  monument  wis 
awarded  in  June,  1855,  but  the  work  was  not  oom> 
pleted.  ^ 

At  the  time  Congress  made  the  above  app.  no 
work  had  been  done  for  over  50  years,  it  is  sakL 
The  shaft  was  W  W  h.,  measuring  from  the  top  of 
the  mound  of  earth  about  12^  ff*  above  the  natonl 
surface  and  about  185^  in  diameter  which  had  been 
placed  around  the  monument  to  protect  the  brick 
foundation.  The  base  was  lO'  ff*  sq.  outside  and 
10"  8"  diameter  inside;  the  top  was  14'  11"  sq. 
outside  and  9^  11"  diameter  inskle. 

Under  proj.  approv.  July  6, 1907.  it  was  proposed 
to  remove  the  mound  of  earth  cbvering  the  boas 
of  the  existing  monument,  to  extend  the  shaft  on 
the  original  lines  24'  2)",  and  to  place  thereon  a 
pyramid  V  h.,  making  the  top  of  the  monument 
when  completed  approx.  100^  above  the  natural 
level  of  the  ground.  The  entire  shaft  and  base  are 
to  be  covered  with  marble.  A  spiral  stairway, 
with  iron  steps  supported  by  a  central  brick  pier 
and  the  brick  lining  of  shaft,  leads  to  an  observa- 
tion chamber  O'  G"  sq.  in  top  of  monument.  There 
is  to  be  a  bronse  door  at  the  entrance  to  the  monih 
ment,  bronse  handrails  on  both  sides  of  stairvay, 
broDxe  grilles  in  the  windows  of  observation  cham- 
ber, and  a  bronse  historical  tablet  on  the  wall  of 
observation  chamber.    08, 902. 

The  monument  was  oompleted  by  the  contractor 
in  December,  1906,  and  in  March,  1909,  transferred 
to  the  custody  of  the  United  [States!  Daughters  o( 
1776  and  1812,  as  required  by  the  act  of  Mar.  4, 1907, 
under  au.  of  a  letter  fhm  the  Sec.  of  War  dated 
Mar.  6, 1909.    00,940. 


MISC.  107.    MONUMENTS— POINT  PLEASANT. 


CONTRACT. 

(See  Projects,  etc) 

ENGINEERS. 
Chief  of  Engineers.    R.,  00, 952;  10, 106L 

Uk  ebarge: 

Capt.  F.  W.  Altstaetter.    00,  2525;  10, 2747. 

PROJECT  AND  OPERATION. 

The  public  building  act  May ,30, 1908,  appr.  the 
sum  of  S10,000  to  aid  in  the  erection  and  completion 
of  a  memorial  structure  at  Ft.  Pleasant,  W.  Va., 
to  commemorate  a  ,battle  of  the  Revolution  fought 
at  that  point. 

1909.    The  site  and  plans  having  been  approv. 


by  the  Sec.  of  War  for  the  erection^or  a  granite 
monument  in  Tu-endl-wel  Park,  Pt.  Plcasaot, 
W.  Va.,  contract  entered  into  bet  the  U.  8.,  the 
trustees  of  the  Pt.  Pleasant  battle  monument, 
and  the  Van  Amrlnge  Granite  Co.,  of  Boston, 
Ibr  the  erection  of  a  monument  at  a  cost  of  S15,000, 
810,000  of  which,  less  cost  of  supervision,  is  to  be 
paid  by  the  Government.    09,952,2521. 

1910.  The  lower  courses,  shaft,  bronie  tablets, 
and  the  "Frontiersman"  statue  were  placed. 
On  July  22,  a  storm  wrecked  the  cribbing  used  In 
erecting  the  monument,  bat  no  damage  was  done 
to  the  permanent  work.  The  monument  was 
accepted  on  the  part  of  the  Govememnt  Nov.  26,  it 
havfag  been  unveOed  fty  the  people  of  Pt  Ftoasuit 
on  Oct  9.    10,2747. 


\^2^l't^\'^p'l^l^%^^^''']      MISCELLANEOUS  BBPOKTS. 
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mSC.  108.    MONUMENTS— TO  SERGEANT  FLOTD. 


KXGINBBSS. 

ClUtC  of  Bnctneen.  B^  00»  6il;  OOi  722; 
01,  flB7. 

la  diaiBc.  Oipt.  H.  M.  C3iittmd«i.  B^  00i 
5455;  01, 3827. 

Defideney  ■et  Mar.  3,  18W,  Bipp.  S5,000  tor  «reo- 
tioB,  in  eoopentioQ  with  Floyd  Memorial  Asso- 
datioQ,  of  a  numoiiient  near  Sioux  City,  Iowa, 
o^w  the  remains  of  Sergt.  Cbarlee  Floyd,  of  the 
UvB  aod  Clark  ^  Expedition.  This  sam  expended 
b  eonloDctioo  with  other  sonis  app.  by  Iowa, 
comtj  of  Woodbury,  Iowa;  city  of  Sioux  City, 
Iov&;  and  oontrfbutioos  fh>m  various  other  sources, 
the  total  amounting  to  nearly  120,000.  Work  con- 
doctfld  entirely  under  supervision  of  the  U.  8. 
Engineer  office  in  Sioux  City. 

At  the  eloee  of  1900  the  Ibundaticm  for  the  monu- 
BMot  bed  been  completed,  a  contract  had  been 
let  oD  the  part  of  the  State  of  Iowa  for  the  st.  in 
Uw  shaft,  and  advertisements  were  out  for  the 
metkn  of  the  monument,  this  part  of  the  work 
to  be  done  from  the  U.  8.  app. 

The  monumeat  was  fttrmally  dedicated  May  30, 
ISOO. 


The  foundation  is  a  solid  monolith  of  concrete, 
approx.  of  the  form  of  a  frustum  of  a  pyramid, 
with  484  sq.  f.  bearing  surfttoe.    It  weighs  278 1. 

The  style  of  the  shaft  is  that  of  the  Egyptian 
obelisk.  The  base  is  9.42^  sq.  and  the  h.  is  100.174'. 
The  material  is  cut  st.  from  the  Kettle  R.  sandst. 
quarries  of  Minnesota.  The  cut  st.  comprises  the 
greater  part  of  the  volume  of  the  shaft,  there  being 
a  small  core  composed  of  concrete.  Upon  the  e. 
and  w.  liaoes  of  the  shaft  are  2  large  bronze  tablets  * 
with  suitable  inscriptions.  The  monument  is 
protected  lh>m  detecement  by  a  steel  picket  fence 
7i'  h.  A  concrete  pavement  in  the  form  of  a  ter- 
race and  roadway  extends  around  the  monument 
to  the  circumference  of  a  circle  of  nearly  50^  radius. 
The  grounds  in  the  immediate  vicinity  have  been 
graded,  and  a  roadway  has  been  constructed  th>m 
the  monument  to  the  nearest  public  highway. 

The  monument  and  I  acre  of  ground  around  it 
are  now  the  property  of  the  Floyd  Memorial  Asso- 
ciatk>n.    01,687. 

Calculation  for  constr.  of  obelisk.  Constr.  of 
foimdatioa.  Securing  dimension  st.  Proportiont 
of  Bunker  Hill,  Bennington,  and  Washington 
Obelisks.    01,3827.. 


nose.  109.    MONUMENTS— BBI6.  GEN.  SmELDS. 


APFEOPRIATION. 

1910,13,000,10,10621 

C05TBACTS. 

(See  Projects.) 


Garroliton,  the  State  of  Missouri,  and  the  Nation, 
including  Hon.  H.  8.  Hadley,  governor  of  Missouri; 
Hon.  W.  W.  Rttcker,  Member  of  Congress  from 
the  second  district  of  Missouri;  Jerome  Connor, 
the  sculptor  and  contractor,  of  Washington,  D.  C; 
and  others.  National  troops  from  Fort  Leaven- 
worth and  Missouri  State  troops  were  in  attendance. 
The  monument  was  erected  on  the  Shields  lot 
in  St.  Marys  Cemetery,  CarroUton,  Mo.  It  resti 
on  a  ooncrete  foundatkm  O'  8"  by  7'  G''  by  O'  d. 
The  pedestal  is  S'  0^'  h.,  of  8  pieces  of  Missouri 
granite,  with  all  the  expoeed  surfiaoes  highly  pol- 
ished, and  weighs  between  15  and  16  t.  The  first 
base  is  O'  8"  by  7'  6"  by  V,  the  second  4'  ST'  by 
8'  10"  by  r  8f%  and  the  third  4'  2"  by  8'  4"  by  6'  10". 
On  this  is  phiced  the  bust,  4'  0"  in  height.  It  la 
of  American  standard  bronxe  and  weighs  800 
pounds.  Total  height,  14'. 
On  the  faoe  of  the  monument,  n.  side,  is  engraved: 
"General  James  Shields,  bom  in  County  Tyrone, 
Ireland,  May  10, 1810,  and  died  in  Ottumwa,  Iowa, 


ChM  of  BngliiMta.    B^  10, 1062;  11, 1120. 
Uk  eluBsc.   Maj.  E.  H.  Sdmls.    10^  1062;  11, 

'iiao. 

FBOJBCT8. 

Act  June  25, 1910,  an.  monument  ov€r  gnve  of 
Brig.  Oen.  James  Shields,  St  Marjrs  Cemetery, 
OttToUton,Mo.    10^1062. 

Avard  was  made  to  Jerome  Connor,  sculptor, 
ef  Washington,  D.  C,  $2,925.  Monument  com- 
pleted and  accepted  Nov.  13,  1910.  Unveiled  on 
this  date  with  appropriate  ceremonies  in  the 
pmence  of  the  widow  and  son  of  Gen.  Shields. 
Tbera  were  also  present  distinguished  citizens  of 

>  NoTS.— The  records  of  the  expedition  spell  Clark's  name  sometimes  with  a  final "  e  "  and  sometimes 
vithoat.   A  ibesimile  of  a  document  signed  by  Clark  shows  that  he  spelled  his  name  withont  a  final  "  e." 

*  TaUet  on  west  face  of  monument:  ^ 

"Fkiyd.  This  shaft  marks  the  burial  place  of  Sergeant  Charles  Floyd,  a  member  of  the  Lewis  and 
(3ark  Expedition.  He  died  in  his  country's  servk^e  and  was  buried  near  tiiis  spot  August  20,  1804. 
Graves  of  such  men  aft  pilgrim  shrines:  shrines  to  no  class  or  creed  confined.  Erected  A.  D.  1900,  by  the 
Floyd  Memorial  Association,  aided  by  the  United  States  and  the  State  of  Iowa." 

Tablet  oo  other  faces  of  monument: 

"In  oommemoretion  of  the  Louisiana  purchase,  made  during  the  administmtkm  of  Thomas  Jefferson, 
third  Freifclent  of  the  United  states,  April  80, 1808.  Of  iU  sucoeesfbl  exploratfon  by  the  heroic  members 
of  the  Lewis  and  Clark  Expedition.  Of  the  vakv  of  the  American  soldier  and  of  the  enterprise,  courage, 
aod  iortitDde  of  the  AinericaaplDnMr  to  whom  ttaeiegriat  States  west  «ftta*Mia8ia8i^  River  owe  their 
stage  faundatlon." 
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June  1.  Ig79.  Soldier,  Jurist,  stotasmaa.  Erected 
by  the  United  States  under  an  act  of  the  Congress 
approved  March  15, 1910." 

Underneath  was  placed  the  bronze  coat  of  arms 
of  the  U.  8.  On  the  right  side  the  words  "Win- 
chester, Port  Republic";  on  the  left  side  "Cerro 


Oofdo,  Ghapultepee";  and  on  the  rear  of  the  ped- 
estal to  another  bronze  ornament,  consisting  of  a 
palm  leaf  with  the  seals  of  the  States  which  he 
represented  In  the  U.  S.  Senate,  with  the  inscrip- 
tion, "  United  States  Senator  from  lUiiiois,  Minne- 
sota, and  Missouri."    11,1120. 


MISC.  110.    MONUMENTS— MEMORIAL  ARCH  AT  YALLEY 

FORGE. 


APPROPSIATION. 

1911,  $100,000,  11,  1131. 

CONTRACTS. 

1911.  iPaul  P.  Cret,  architect,  S5,460.  13, 
1345. 

1912.  H.  L.  Brown,  erection,  191,000.  13, 
1347. 

ENGINEERS. 
Chief  of  Engineers.   R^  11«  lUl;  13, 1346. 

PROJECTS. 

Act  June  25,  1910,  an.  erection,  upon  site  of  the 
encampment  during  the  winter  of  1777-78,  of  a 
memorial  arch  within  the  Valley  Forge  Park. 
The  said  act  alao  provided  that  tiie  amount  an. 
should  be  eicpended  by  the  Valley  Forge  Park 
Commission  under  the  direction  of  the  Sec.  of 
War;  no  app.  made. 

Act  Mar.  4,  1911,  made  app.  and  provided  that 
the  money  should  be  expended  under  the  direction 
of  the  Sec.  of  War. 


In  1910  resolutioo  adopted  by  Valley  Focge 
Park  Commission  approving  the  perspective 
drawings,  plans,  and  speciflcaticms  submitted  by 
Mr.  Paul  P.  Cret,  architect,  and  directing  their 
submission  to  the  Sec.  of  War.,  who  gave  his  ap- 
proval Mar.  27,  1911.  Location  originally  decided 
upon  at  a  point  near  the  intersection  of  the  Old 
Gulph  Road  and  the  Outer  Boulevard;  approv. 
by  Sec.  of  War. 

During  1910-11  topographical  survey  of  site 
made  and  test  borings  made  to  determine  char- 
acter of  soil  and  d.  to  which  foundation  of  arch 

■ 

should  be  carried. 

At  the  close  of  the  year  modified  drawings  and 
specifications  for  the  oonstr.  of  the  arch  were  in 
course  of  preparation. 

A  contract  was  entered  into  with  Mr.  Paul  P. 
Cret,  under  date  of  May  20,  1911,  covering  his 
services  as  architect  for  the  oonstr.  of  the  arch. 
11, 1121. 

1913.  Excavation  work  in  progress;  models 
and  decorative  work  in  progress;  detailed  dnwings 
made.    13.1347. 


MISC.  111.    PARKS,  NATIONAL— CRATER  LAKE. 


APPROPRIATION. 

(See  Project.) 

1910,  $10,000, 11, 1118.  aoaa. 

BNGIlfEERS. 

.  Chief  of  Enstnaen.   R^  11. 1118;  13, 1340. 

In  elijuge.  MiM-  '•  J-  Morrow.  R.,  11,  3036; 
13, 3561. 

PROJECT. 

A  complete  descr^tfon  of  Crater  Lake  Park  is 
found  in  Professfonal  Paper  No.  3,  Department  of 
the  Interior,  U.  S.jQeological  Bur.,  entitled  "The 
Geology  and  Petrography  of  Crater  Lake  Natfonal 
Park,"  by  J.  8.  Diller  and  H.  B.  Patton;  Oovem- 
ment  Printing  Oifice,  1902. 

The  sundry  civil  act  approv.  Aug.  34,  1912,  pro> 
Tided  an  app.  of  $50,000  iitir  expend,  under  the 
direction  of  the  Sec.  of  War  for  the  oonstr.  of  a 
wagon  road  and  the  necessary  brs.  through  Cmter 
Lake  National  Park,  together  with  a  system  of 
tuks  and  water^upply  pipes  to  provide  for 


sprinkling  in  aooordanoe  with  the  reooms.  ood> 
tained  in  the  R.  published  in  H.  D.  828^  621,  3il, 
nfened  to  below.    13,1341. 

OPERATIONS. 

1911.  A  sur.  of  the  nature  of  a  pre.  R.  R.  sur. 
was  made  ooverlng  the  road  ttom  the  entianc  to 
the  park  on  the  approach  trma  Klamath  Falls 
up  to  the  crater  rim  at  the  present  location  of  the 
lodge  of  the  Crater  Lake  Co.,  and  a  sur.  of  the 
proposed  road  encircling  the  lake  was  complstad 
with  the  exceptfon  of  a  short  pieoe  over  the  difl 
near  Andersons  Spring.  Measurement  of  dischsriw 
of  all  convenient  springs  was  completed.  Neariy 
50  m.  of  pre.  lines  were  run  and  platted.    11, 3035. 

1913.  During  the  fiscal  year  one  party,  ooostt- 
tuted  as  each  of  the  parties  of  the  preceding  sessbo, 
was  sent  into  the  park  in  July,  1911,  under  the 
directfon  of  Junfor  Engr.  W.  G.  OuroU,  and  fin- 
ished the  work  uncompleted  during  the  preceding 
season,  namely,  6  m.  of  the  36  m.  of  road  endrdins 
the  lake,  the  6  m.  of  road  to  the  Pinnacles,  and  iM 
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4  m.  of  road  to  the  e.  boundary  of  the  park.  Thb 
vtfk  comprised  about  1  month  of  field  work.  After 
tLe  return  of  the  field  party,ln  theofltee^all  transit 
lines  were  compoted  and  platted,  the  location  was 
profiied,  ests.  were  completed,  and  final  B.  sub- 
niited  Nov.  21,  1911.  This  B.  is  printed  in  full 
wiih  map  and  profiles  In  H.  D.  328,  62d,  ad.  The 
tool  est.  cost  of  the  system  of  roads  and  trails  is 


i642,000,  with  an  addl.  165,000  for  a  system  of  tanks 
and  sprinkling,  and  an  an.  est.  after  completion  for 
mainten.  of  t20,000.    12»  8501. 

SUBVETS. 

Aot  June  25,  liKX),  an.  sur.,  locating  and  prepaid 
Ing  plans  and  est.  for  roads  and  trails  in  Cratw 
Lake  National  Park,  Oreg.    II,  1118. 


MISC.  112.    NATIONAL    PARKS  —  YELLOWSTONE    NA- 
TIONAL PABK— OFFICE,  YELLOWSTONE  PARK,  WYO. 


ATPROPBIATIONS. 


Jr.- 

Mv. 

Oet. 

Kir 

Aac 

Mir. 

A^e. 

Uir 

A'«. 

Mir 

JUDI 

Icce 
Jcce 
JalT 
M^. 
Jcce 
Mir. 
Jcne 
Mtf. 
Adt. 
M'tf. 

J'Xf 

Mar. 

^7 
Mir. 

Jcoc 

Mar. 


3,1883... 
7.1SW... 
3.UsS5... 
15.1>*6.. 
4.1S<6... 
3,  ISW... 
2.18W... 

30. 1!90.. 
3,1881... 
5,liS2... 
3,1883... 
1«.18»4.. 
2, 1885... 
H,1896... 
11, 18B6.. 
4, 1807... 
7,1898... 
3,18W... 
6,1900... 
3, 1901... 
28, 1902.. 
3.1903... 
28,1904.. 
3,1905... 
30, 1906.. 
4,1907... 
27,1908.. 
4,190»... 
S,1910.. 
4,1911... 


Hcoeiptsfromnles. 


fi«6iiTed  from  other  sources  (see  money  statement,  1903,  p. 

2892), 


^UouTed  Ihim  other  sources  (see  money  statement,  1904,  p. 

4178) ; .......:.. 

^MiTed  itom  other  sources  (see  money  statement,  1905,  p. 
2813) .......:.. 


Total. 


Ussamoont  reverted  to  Treasury,  July,  1904,  app.  1901-2. 
Giand  total 


U,1338. 


Administra- 
tion and 
protection. 


$16,420.97 

16,999.98 

16,790.63 

934.25 


10,565.24 


6,736.74 
11,356.57 
5,534.64 
5,000.00 
5,000.00 
5,000.00 
5,000.00 
7,500.00 
7,500.00 
7,500.00 
8,000.00 
10,500.00 
8,000.00 
8,500.00 
8,500.00 


171,348.02 


171,348.02 


171,348.02 


171,348.02 


Roads  and 
bridges. 


123,570.03 
23,000.02 
28,200.37 


20,000.00 
20,000.00 
25,000.00 
50,000.00 
75,000.00 
75,000.00 
45,000.00 
30,000.00 

89,434.76  \ 

28,263.26 

28,643.43 

34,465.36 

65,000.00 

113,000.00 

250,000.00 

250,000.00 

250,000.00 

133,000.00 

65,000.00 

75,000.00 

65,000.00 

66,000.00 

75,000.00 

70,000.00 


2,046,580.23 
551.15 


2,047,137.38 
210.00 
117.80 
523.15 


2,047,988.33 
621.22 


2,047,367.11 


TotaL 


840,000.00 

40,000.00 

40,000.00 

934.25 

20,000.00 

20,000.00 

25,000.00 

50,000.00 

75,000.00 

75,000.00 

45,000.00 

30,000.00 

30,000.00 

30,000.00 

5,000.00 

85,000.00 

35,000.00 

40,000.00 

40,000.00 

60,000.00 

118,000.00 

255,000.00 

255,000.00 

257,600.00 

140,500.00 

62,500.00 

83,000.00 

75,500.00 

73,000.00 

83,500.00 

78,500.00 


2,217,934.25 
551.15 


2,218,485.40 
210.00 
117.80 
523.15 


3,219,836.85 
621.22 


3,218»71A.13 


30462"— H.  Doc.  740, 63-2~vol  2 20 
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coprr&ACTS. 

1901.    C.  B.  Soott,  teams.    01, 3783. 

1903.    American    Br.    Co.,    oonstr.    material, 
over  SOO.OOO  pounds,  3.35^  to  4^  lb.    Paol  McCor- 
.  mick,  teams.    03, 2898;  04, 4178. 

BNGINBEBS. 

Chief  of  Bniciziaen.  lU  87,  342:  88,  314;  80, 
382;  90,  352;  91.  477;  92,  422;  93,  486;  94,  441; 
99,  637;  00,  716;  01,  682;  02,  604;  03,  666;  04, 
737;  05,  744;  06,  825;  07,  856;  08,  896;  09,  90; 
10,1053;  11,1114;  12,1334. 

In  chuBet 

Capt.  C.  B.  Sears.    lU  87, 3133. 

Maj.  C.  J.  AUen.    lU  88,  2803;  89, 2877. 

MaJ.  W.  A.  Jones.  lU  90,  3591;  91,  3931;  92, 
3433;  93,  4391;  94,  3439. 

Capt.  H.  M.  Chittenden.  B^  99, 3863;  00, 5403; 
01,  3777;  02,  3033,  3042;  03,  2444,  2885;  (MaJ.)  04, 
4171;  05,  2809. 

Ist  Lt.  E.  D.  Peek,  1906-8.  B^  06,  2253;  07, 
2461:  (Capt.)  08,  2543. 

1st  Lt.  A.  Williams,  1906-0. 

1st  Lt.  W.  Willing,  1909-11.  &,  00, 2S00;  (Oipt.) 
10,2735. 

Capt.  C.  H.  Knight,  1911.  &,  11,  3020;  12, 
3555. 

Assistants  X 

Lt.  W.  E.  Creighill.    Bn  89,  2862;  90,  3585;  91, 
3939. 
Lt.  H.  M.  Chittenden.    B^  92, 3439:  93,  4396. 
A.  E.  Bums.    Bn  00,  5420;  01,  3795,  3796. 
C.  E.  Sherman.    B^  00, 5417;  01, 3780. 
0.  A.  Hunt.    B.  (Bridges),  94,  3447. 
8.  F.  Crecelius.    B^  01, 3793;  02, 3046. 
E.  D.  Vinrent.    B^  02, 3045. 

PBOJECTS. 

The  Yellowstone  National  Park  was  set  apart 
from  the  public  domain  and  placed  under  the 
control  of  the  Sec.  of  Interior,  act  Mar.  1, 1872. 

Sundry  civil  act  UtCt.  3, 1883,  au.  oonstr.  and  hnp. 
of  suitable  roads  and  brs.  under  the  supervision  of 
an  Engineer  ofHcer  to  be  detailed  by  the  Sec.  of 
War;  officer  detailed  1883. 

This  was  the  beginning  of  s]rstematie  road  oonstr. 
In  the  park.  Previous  work  consisted  of  opening 
rou^h  trails,  temporary  in  character. 

Subsequent  to  sundry  civil  act  Aug.  4,  1886, 
exiwnd.  for  imp.  transferred  to  charge  of  Engineer 
Department. 

Has  since  been  in  charge  of  Engineer  Depart- 
ment, with  exception  of  period  August,  1894,  to 
March,  1899.    12/1334. 

By  Capt.  C.  B.  Sears,  1887,  comprehensive  sys- 
tem of  substantial  roads,  which,  with  the  change 
of  the  act  of  Mar.  3, 1891,  is  the  basis  of  the  system 
in  force  1012. 

Sundry  civil  act  June  6,  1900,  au.  that  road  ex- 
tension and  imp.  be  made  In  harmony  with  general 
plan  to  be  approv.  by  Chief  of  Engineer.  Plan 
approv.  Aug.  27,  1900;  modified  by  au.  Sec.  of 


War,  July  22,  1901;  Itirther  modified  by  apfpror. 
of  Chief  of  Engineers,  July  2, 1903. 

Sundry  civil  act  June  28,  IIKB,  recognised  this 
proj.,  and  provided  for  its  oompletion;  practically 
finished  during  Jane  30, 1906. 

The  road  system  comprises  a  belt  Una  or  main 
circuit,  which  reaches  all  of  the  important  oenten 
of  interest,  with  side  roads,  bridle  trails,  aod  4 
approaches  leading  from  the  park  boundary  to 
different  points  on  the  belt  Una— in  all,  about  3S0 
m.  of  road,  and  about  125  brs. 

Existing  pro].,  1912,  provides  that  the  belt  line 
and  the  approach  ttom  the  n.  entianoe  be  ttaor> 
oughly  metaled  with  crashed  r.,  gravel,  or  other 
good  material;  that  iron  pipe,  tile,  or  other  good 
material  be  used  for  culverts;  that  steel  and  oovi- 
crete  be  used  for  brs.;  and  that  roads  on  tbe  main 
tourist  route  be  sprinkled.  Roads  Into  the  park, 
except  from  the  n.,  are  oonstr.  and  maintained  as 
earth  roads.  92,  3450;  00,  5441;  01.  3786;  12, 
1335. 

1901.  "Est.  total  cost  of  the  proj.,  exdnsive 
of  an.  main  ten,  and  repairs  and  of  maraiflaiTiiTa- 
tkm,  Is  1870,000.  Of  this  sum  $472,000,  In  round 
numbers,  has  been  expended,  about  388,000  (tll3,- 
000,  act  Mar.  3,  1901,  less  $25,000  an.  repairs)  is 
available,  and  $310,000  is  required.  The  cost  of 
an.  main  ten  and  repairs  has  been  about -$174,000. 
ti  m  0  •  • 

**  The  result  of  the  expend,  thns  far,  after  certain 
portions  of  the  road  are  rebuilt,  will  be  about  190 
m.  of  road  and  80  brs.  oonstr.  There  remain  to  be 
buBt  about  144  m.  and  11  costly  brs."    01,  6S2. 

Proposal  of  Chief  of  Engineers  to  macadam  lee 
belt  line  of  roads  approv.  by  Sec.  of  War  (150  m.; 
est.,  $2,000  per  m.).    01, 3797. 

1903.  Plan  fbr  parking  grounds,  Mammoth 
Hot  Springs.  Notes  on  planting.  By  W.  H. 
Manning.    03,2894. 

lOOff.  MaJ.  Chittenden  est.  $75,000  an.  for 
mainten.    05,  2813. 

On  account  of  the  growing  public  interest  In  the 
park,  and  the  consequent  demand  upon  its  roads, 
$2,000,000  est.  for  enlargement  and  extension  of 
the  pro].    05,  2816. 

In  1905  MaJ.  Chittenden,  in  a  memorandum, 
outlined  the  peculiar  needs  of  the  road  system  of 
the  park.    05,  2816. 

Recom.,  also,  that  park  be  made  a  separate 
Engineer  district.  Objection  to  addl.  roads,  as 
not  being  at  all  needful  or  desirable.    05, 2S23. 

Change  in  route  of  road  fh>m  Tower  Falls  to 
Mammoth  Hot  Springs  recom.  on  account  of 
dangerous  slides.  Observatory  on  Mount  Wash- 
bum  also  recom.    06,  2257. 

1910.1  "The  apps.  for  tbe  'past'  6  years  have 
proven  Inadeqnate  for  mainten.,  and  if  steps  are 
not  taken  to  replace  old  worn-out  brs.  terrible 
accidents  are  liable  to  hapi>en.  The  road  sorikM^e, 
too,  is  in  a  poor  and  worn-out  condition  and  in 
need  of  a  mbre  thorough  treatment  tlian  can  be 
given  with  the  small  apps.  that  have  been  made 
during  the  past  few  years."    10, 1054;  11, 1114. 


1  Special  request  for  separate  allotment  for  road  repairs.    H.  I>.  772,  61st,  2d. 
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1911.  StflfM  had  been  takan  from  1900  looking 
tovard  paduil  aocanudatioo  by  the  department 
si'ib  ovn  aoimals  for  work  in  park.    11»  3033. 

1912.  (See  Operations,  191Z) 

orBBAiioirs. 

1883-87.   B^eomA.    87,3133. 
1872-00.    IMBom^    00,5420. 

1901.  Work  In  Golden  Gate  Oanyon,  indad- 
faf  nconstr.  TJadoct,  completed;  sSngle-tnck 
nod  boflt  fhxn  Golden  Gate  to  Middle  Gardiner 
Ms:  mettfial  for  bcs.  in  Gardiner  Canyon  par- 
efaawl  and  1  abotment  erected;  10  m.  roi^  opened 
op  00  tt»  e.  approach,  and  nearly  the  whole  line 
inted:  extaosfre  repain  over  the  whole  system. 
•1.682,3777. 

Tbe  mnr  ned  has  been  extended  about  3  m. 
(km  tb«  Yaooey  HUl;  the  sur.  and  definite  looa^ 
tkn  hsve  been  carried  to  the  Yellowstone  R.  and 
10  Tover  FUh,  and  the  2  brs.  for  the  Yellowstone 
ud  Ulnar  Ss.  have  been  contracted  for. 

Ib  the  kpwv  Gwdiner  Canyon  1  br.  abutment 
las  ben  pat  in,  the  spring  rise  proTenting  any 
^nher  work  until  after  it  subsides. 

Od  tbe  e.  approach  about  6  m.  of  road  has  been 
paded  and  the  br.  over  the  Yellowstone  has  been 
ftbintbaif  built. 

Oq  tbe  s.  approach  extensive  r^MJrs  have  been 
ouTied  over  the  road  from  the  Thumb  to  near 
Levis  R,  sod  materiai  has  been  partly  assembled 
fortbeLevisR.br. 

Coder  f«Mral  repaJrs  and  completion  the  road 
to  tbe  mkkUe  Gardiner  Falls  has  been  extended 
ntinly  around  Bunsen  Peak.  The  entire  circuit 
(tf  tbe  bdt  line  was  opened  before  June  1,  some- 
Utiog  DCTcr  before  accomplished  in  the  history  of 
the  park.  The  Natural  Br.  cutoff  has  been  built 
&bout2m.  Tbe  whole  line  of  road  from  liammoth 
Hot  Springs  to  Golden  Gate  has  been  resurfaced. 
A  very  steep  hUl,  called  Soap  HUl,  Just  below 
Fort  YeUowst^oe  has  been  cut  out,  replacing  a 
l^x  pade  with  one  of  8%.  The  very  dusty  road 
amiss  a  portion  of  the  Norrls  Geyser  Basin  forma- 
tio3  has  been  entirely  resurtaced.  The  Gibbon  R. 
l^noch  of  the  w.  approach  has  been  extensively 
imp.  About  1)  m.  of  ionnatk>n  road  near  the 
Foantain  Hotel  have  been  resurfaced,  and  also 
aboat  2  m.  of  road  in  the  Sprmg  Creek  Canyon. 
Besdes  these  more  important  repairs  the  entire 
system  has  been  gone  over  several  times  by  small 
partiB.   01,3784. 

1902.  In  vicinity  of  Yanceys  Road  oonstr.; 
krating  Mooot  Washington  road;  work  in  Gardi- 
ner Canyon,  oD  East  Road,  South  Road,  Mammoth 
Hot  Springs;  seoeral  repairs  and  Road  completion; 
^rrinkling;  Howard-Chief  Joseph  Trail  located 
vhh  aid  of  special  party,  some  being  participants 
is  Na  Perce  Indian  campaign.    03, 3094. 

lotreasffig  water  supply.  Fort  Yellowstone, 
Q&der  allotment  by  Quartermaster  General  of 
1^^  from  tpp.  kt  tnnsportatk)n  of  the  Army. 


1003.  Extensive  work  at  Mammoth  Hot 
Springs,  including  reconstr.  of  the  roads,  the  build- 
ing  of  a  large  amount  of  concrete  sidiewalk,  the 
gradhig  and  irrigatfon  of  the  groimds.  the  oom- 
pletkn  of  the  water-supply  system,  the  instaUation 
of  an  electrkvUght  plant,  and  the  erection  of  several 
necessary  buildings. 

The  reconstr.  of  the  road  between  Gardiner 
and  Mammoth  Hot  Springs,  including  the  partial 
constr.  of  an  entrance  gate  at  the  n.  boundary, 
corner  stone  htSng  laid  by  President  Roosevelt. 

The  partial  constr.  of  a  rood  between  Mammoth 
Hot  Springs  and  the  Middle  Gardiner. 

The  reconstr.  and  suriiacing  of  7  m.  of  road  be- 
tween Manunoth  Hot  Springs  and  Norris. 

The  reconstr.  of  the  road  in  the  vicinity  of  Vir> 
ginia  Cascade  and  at  Blending  Hill. 

The  reconstr.  of  3  stretches  of  road  In  the  Gibbon 
Canyon  for  the  purpose  of  cutting  out  bad  hills. 

The  completion  of  about  3  m.  of  road  on  the 
Natural  B.r.  Cut-off. 

The  grading  of  a  new  crossing  of  Cascade  Creek 
at  the  Grand  Canyon,  and  the  surfacing  with  r.  of 
•bout  i  m.  of  road  in  that  vicinity. 

The  constr.  of  about  10  m.  of  new  road  on  the 
Mount  Washburn  division. 

The  opening  of  nearly  40  m.  of  new  rood  on  Uie 
e.  approach. 

The  opening  of  4  m.  of  rood,  s.  approach,  and  the 
completion  of  about  6  m.  more. 

The  purchase  and  partial  erection  of  0  new  brs., 
including  the  Melon  Arch  Br.  over  the  Yellow- 
stone. 

The  purchase  of  12  new  sprinkling  wagons  and 
the  h)staUatk>n  of  the  plant  between  Gardiner  and 
Norris. 

Extensive  repairs  to  the  entire  system.  Owing 
to  the  lateness  of  tbe  season  and  the  excessive 
amount  of  freight  hauling  in  the  early  spring,  the 
roads  suffered  very  heavily,  and  the  cost  of  opening 
them  up  was  much  greater  than  usual. 

A  new  station  house  and  bam  were  built  for  the 
superintendent  at  the  s.  boundary. 

03,2885. 

1004.  Extensive  work  in  the  vicinity  of  Gardi- 
ner, including  the  preparation  of  a  large  field  for 
al folia  sowing  for  the  use  of  the  superintendent  in 
protecting  the  game  in  the  winter. 

The  resurfacing  with  gravel  of  the  entire  line  of 
rood  between  Gardiner  and  Mammoth  Hot  Springs. 

Completion  of  road  between  Mammoth  Hot 
Bprfaigs  and  the  Middle  Gardtaier  Br. 

Continuation  of  reconstr.  of  rood  between  Mam- 
moth Hot  Springs  and  Norris,  about  6  m. 

Completion  of  about  3  m.  o(  road  on  Natural 
Br.  Cut-off. 

Contlnuatton  of  work  on  both  sides  of  Mount 
Washburn,  a  total  distance  of  about  6  m. 

Opening  of  e.  road  (July  10,  1903)  to  travel  and 
the  execution  of  a  lar;4o  amount  of  work  on  this 
road. 

The  erection  of  a  steel-concrete  arch  br.  over  the 
Yellowstone  above  the  Upper  Falls. 
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The  opening  of  a  new  road  from  this  br.  to  Ar- 
tist Pt 

The  erection  of  a  steel  arch  br.  over  Cascade 
Creek,  near  the  Orand  Canyon,  and  the  comple- 
tion of  approaches,  thereto. 

Erection  of  a  ^teel  br.  over  the  Gibbon  R.,  in 
Oibbon  Canyon. 

Erection  of  the  new  Baronett  Br.  (steel)  near 
Yaneeys. 

Extension  of  sprinlding  system  so  as  to  cover 
about  55  m. 

Heavy  repair  and  main  ten.  work  extending  to 
every  part  of  the  system. 

Erection  of  a  new  station  house  and  bam  a^ 
Gardiner  for  the  use  of  the  superintendent. 

And  many  other  less  important  items  of  work 
throughout  the  park. 

04,  4171. 

1905.  The  erection  of  a  5-span  steel  arch  br. 
over  the  Middle  Gardiner  R.  near  Mammoth  Hot 
Springs,  being  the  lacgest  br.  in  the  park. 

The  erection  of  a  steel  truss  br.  over  Nez  Feroe 
Creek  near  the  Fountain  Hotel,  and  of  another 
over  the  Firehole  R.  above  Excelsior  Geyser. 

The  erection  of  a  steel  arch  br.  over  Tower  Creek 
near  the  falls,  and  of  4  wooden  brs.  over  Trout  and 
Antelope  Creeks  in  Hayden  Valley  and  over  the 
Big  and  Little  Blacktail  Creeks  on  the  road  be- 
tween Mammoth  Hot  Springs  and  Tower  Falls. 

The  reoonstr.  of  wooden  brs.  over  Gibbon  R. 
near  Norris,  the  Firehole  R.,  on  the  old  freight 
road  near  the  Fountain  Hotel,  and  over  the  same 
stream  above  the  Upper  Geyser  Basin. 

The  erection  of  a  large  wooden  br.  over  the 
Lamar  R.  on  the  road  to  Cooke  City,  and  also  one 
over  Grinnell  Creek  on  the  East  Road. 

The  erection  of  a  curved  viaduct  on  the  road  e. 
of  Sylvan  Pass  for  the  purpose  of  carrying  the  road 
over  itself  and  by  means  of  a  loop  diminishing  the 
gradient  to  the  adopted  lunit. 

Extensive  resurfacing  and  reoonstr.  of  the  roads 
on  the  main  circuit  from  near  Apollinaris  Spring 
to  Norris  and  thence  to  the  lower  end  of  Gibbon 
Canyon,  and  from  the  Fountain  Hotel  to  the 
Upper  Geyser  Basin,  and  thence  to  the  Continental 
Divide;  also  considerable  work  of  a  similar  char- 
acter on  the  road  along  the  Yellowstone  R.  be- 
tween the  lake  and  Grand  Canyon. 

The  completion  of  the  road  between  the  Thumb 
and  Lake  by  way  of  Natural  Br. 

Extensive  reoonstr.  and  resurfacing  of  the  road 
between  Norris  and  the  Grand  Canyon,  including 
the  cutting  down  of  several  of  the  hUls^  and  the 
complete  realignment  down  the  long  hill  next  to 
the  Grand  Canyon. 

The  opening  and  completion  of  the  road  across 
Mount  Washburn,  including  both  the  low  line 
through  Dunraven  Pass  and  the  high  line  iwssing 
over  the  summit.  On  the  low  line  there  sUll  re- 
mains about  i  m. 'where  further  widening  will  be 
requfred. 

The  opening  up  of  the  entire  line  of  road  between 
Tower  Falls  and  Mammoth  Hot  Springs,  including 
the  reoonstr.  and  enlugement  of  the  road  ih>m 
Crescent  Hill  Canyon  to  Tower  Falls. 


A  general  reconstr.  of  the  Cooke  City  road  from 
the  l4unar  R.  crossing  to  Soda  Butte. 

The  extensive  enlcugement  of  the  road  fh>m  the 
Canyon  Hotel  to' Inspiration  Pt.  near  the  latto' 
pt.  and  the  completion  of  a  new  road  from  the 
new  concrete-steel  br.  over  the  Yellowstone  to 
Artist  Pt.  on  the  right  bank  of  the  Grand  Canyon. 

A  considerable  amount  of  imp.  work  on  the  w. 
approach,  including  widening  of  the  road,  resiu-- 
fsdng,  and  other  work. 

Extensive  widening  and  enlargement  of  the 
East  Road  from  Sylvan  Pass  to  the  Shoshone  R. 

General  repairs  and  main  ten.  of  the  entire  system. 

The  extension  of  the  sprinkling  system  to  include 
100  m.  of  roadway. 

The  oAction  of  3  station  houses  and  11  ol&cers' 
quarters  at  the  statian  houses  for  the  superin- 
tendent. 

Considerable  work  in  the  imp.  of  the  bridle  trafls 
for'  the  use  of  the  supwintendent  in  patrolling  the 
park. 

Many  other  minor  items  of  work  pertaining  to 
the  imp.  of  the  entire  system. 

00,745. 

1906.  The  irrigating  ditches  in  the  alftaCft  field 
near  the  n.  entrance  of  the  park  were  kept  in  repair, 
and  a  new  system  of  lateral  ditches  put  in  the  field 
to  imp.  the  distribution  of  water. 

The  mainten.  of  the  lawns  and  shrubbery  at 
Mammoth  Hot  Springs  was  oomtlnued  throughout 
the  season. 

100  m.  of  the  park  roads  were  sprinkled  np  to 
Sept.  1. 

A  number  of  pumping  tanks  at  various  points 
on  the  cireuit  were  converted  into  gravity  tanks. 

The  reconstr.  of  the  Cooke  City  road  from  tho 
Lamar  R.  crossing  to  Soda  Butte  was  partly  com- 
pleted. 

The  road  from  the  concrete^teel  br.  across  the 
Yellowstone  R.  down  to  Artists  Pt.  was  widened 
and  resurfaced. 

The  West  Road  was  widened  and  surfaced,  and 
mileposts  put  into  the  w.  boundary. 

The  road  between  Upper  Basin  and  De  Lacy 
Creek  was  widened  at  a  number  of  places  and  re- 
surfiiced. 

The  South  Road  between  the  Thumb  and  Jade- 
son  Lake  was  kept  in  repafr. 

The  road  9ver  Mount  Washburn  was  practically 
completed,  except  that  there  is  a  little  over  ^  m. 
of  road  on  the  low  line  that  will  need  fatthff 
widening. 

The  wooden  brs.  over  the  Gibbon  R.  near  Norris, 
the  Firehole  R.  on  the  old  freight  road  near  the 
Fountain  Hotel,  and  over  the  same  stream  aho\'o 
the  Upper  Geyser  Basin,  were  reoonstr. 

A  ISO'  wooden  viaduct  was  built  at  the  e.  end  o/ 
Sylvan  Pass  on  the  East  Road. 

A  wooden  br.  was  erected  over  Grinnell  Creek, 
and  other  brs.  on  the  East  Road  were  repaired. 

Guard  rails  were  erected  at  different  points  oi 
interest  to  protect  the  fbrmatbn  and  also  to  pro- 
tect the  tourists. 

The  Hot  Soda  Spring,  near  Mammoth  Hot 
Springs,  and  the  Apollinaris  Spring  wen  daaned 
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oot  Mul  velb  oonstr.  wound  them  in  order  to 
keep  the  fontNindings  ttm  Ikom  mud. 

General  npair  end  maJnten.  of  the  entire  system. 

Many  other  minor  items  of  work  pertaining  to 
the  imp.  of  the  entire  aystem. 

1907.  Geneial  repair  and  maintan.  of  the 
ex'Jn  system,  Indading  the  Cooke  Clty^  East, 
West,  and  Soath  Roads;  the  oonstr.  of  a  road  to 
Utf  petrified  tree  stampe  in  the  vicinity  of  Yanceys, 
lad  the  excayation  of  the  r.  snrrotmding  one  of  the 
stoicps;  repairs  to  brs.;  tlie  replacing  of  Sulphur 
Creek  Br.  by  a  ealvert  and  fill;  laying  of  tUe  cul- 
rm^;  coDStr.  at  a  number  of  points  of  platforms 
*a  the  kiading  and  iminaHfaig  of  coaches;  oonstr. 
c'  platforms  and  stairways  in  the  canyon,  of  out^ 
hoGses  at  several  places,  and  of  3  houses  on  the 
Dnide  for  working  crews;  the  clearing  of  dead  and 
hlliog  timber  ihun  the  roadside;  100  m.  of  road 
sprinkled,  a  number  of  pumping  stations  oon- 
T«rt«d  kite  gravity  tanks,  and  hydrauJc  rams 
iutaUed;  repairs  to  sprinkling  wagons,  road 
traders,  carts,  and  other  vehfcles;  the  purchase 
of  a  portable  planer  and  the  dressing  of  lumber, 
maintcD.  of  trees,  shrubs,  vines,  and  lawns;  the 
erectioQ  of  a  Iteoe  at  Hymen  Terrace,  and  of  an 
koa  iDontain  in  front  of  the  residence  of  the  U.  8. 
coomuBsioner;  cere  of  the  aUallii  field  at  Gardiner 
(since  translBrred  to  the  charge  of  the  superin- 
teodcat  of  the  pork);  the  purchase  of  about  flOO 
eameled-steel  signs;  the  survey  of  a  road  to  con- 
nect the  canyon  and  Tower  Falb,  and  a  survey, 
s  {»Qgnas,  lor  a  road  from  the  w.  boundary  of 
the  perk,  at  the  crossiog  of  the  Gallatin  R.,  to  a 
poiot  on  the  Korris  Road  about  7  bl  trom  Mam- 
aioth  Hot  Springs. 

07,2461. 

190S.  General  repair  and  maintan.  of  the 
ctoe  system,  indudfaig  the  Cooke  City,  East, 
Wot,  and  Sooth  Roads;  repairs  to  brs.;  the  ra- 
piaeing  of  brs.  at  Alum  Creek  and  Obsidian  Creek 
br  ralverts  and  fills;  laying  of  tile  and  iron  col- 
vats;  the  clearing  of  dead  and  failen  timber  from 
tbe  roadside;  85  m.  of  road  sprinkled;  a  number 
«f  pumping  stations  converted  into  gravity  tanks, 
tod  hTdimolic  rams  installed;  repairs  to  sprinkling 
V3C00S,  road  graders,  carts,  and  other  vehicle^ 
oaiotea.  of  tretf,  shrubs,  vines,  and  lawns;  ereo- 
tiDo  of  about  500  enameled-eteel  signs;  a  survey  for 
i  road  from  the  w.  boundary  of  the  park  at  the 
crossins  of  the  GaUatin  R.  to  a  point  on  the  Nofiis 
Hoed  about  7  m.  from  Mammoth  Hot  Springs. 
08,2543. 

1909.  General  repair  and  mainten.  of  the 
entire  system,  including  the  Cooke  City,  East, 
^cst,  and  South  Roads;  repairs  to  brs.;  laying  of 
tile  aod  iron  adverts;  the  clearing  of  dead  and 
^tiitD  timber  Ihmi  the  roadside;  85  ul  of  road 
crinkled;  a  ntmiber  of  pumping  stations  con- 
verted into  gravity  tanks,  and  hydraulic  rams 
^^'stalkd;  repairs  to  sprinkling  wagons,  road 
psders,  carts,  and  other  vehicles;  mainten.  of  trees, 
sbrabs.  Tines,  and  lawns.  There  was  expended 
Curias  the  fiscal  year  1909,  for  mahitan.  and  re- 


pairs, 180,672.91,  and  on  the  East  and  South  Roads 
of  the  forest  reserve,  1363.21.    09. 2G09. 

1910.  General  repair  and  maintan.  of  the 
entire  system,  including  the  Cooke  City,  East, 
West,  and  South  Roads;  rapaira  to  brs.;  laying  of 
tile  and  iron  culverts;  the  clearing  of  dead  and 
follen  timber  from  the  roadside:  85  m.  of  ro0d 
sprinkled;  a  number  of  pumping  statfons  oon- 
vertad  into  gravity  tanks,  and  hydraulfo  rams 
installed;  repairs  to  sprinkling  wagons,  road 
graders,  carts,  and  other  vehicles;  mainten.  of 
trees,  shrubs,  vines,  and  lawns.  There  was  ex- 
panded during  the  fiscal  year  1010,  for  maintan. 
and  repaire,  $47,845.46.    10.3735. 

1911.  General  repair  and  mainten.  of  the 
entire  system,  including  the  Cooke  City,  East, 
West,  and  South  Roads:  the  constr.  of  6  bridges,  4 
steel  and  1  wooden:  repairs  to  brs.;  the  constr. 
of  48r  of  concrete  retaining  waUs;  laying  of  the 
tfla  and  iron  culverts:  the  clearing  of  dead  and 
tollen  timber  ftom  the  roadside;  85  m.  of  road 
sprinkled;  a  number  of  ptmiping  stations  con- 
verted into  gravity  tanks,  and  hydraulic  rams 
Installed;  repairs  to  sprlnklfaig  wagons,  road 
graders,  carts,  and  other  vehicles;  mainten.  of 
trees,  shrubs,  vines,  and  lawns.  There  was  ex- 
pended during  the  fiscal  year  1911,  for  mainten. 
and  repairs,  173,874.02,  and  for  permanent  work, 
tlSfiOO;  a  total  expend,  of  $88,874.03.    1 1,  9029. 

1913.  Act  Mar.  4,  1911,  app.  $70,000  for  1912, 
and  provided  that  $2,500  of  It  should  be  spent  for 
mainten.  of  roads  leading  out  of  the  park  ih>m  e. 
and  8.  boundaries.  On  account  of  grave  proba^ 
bHity  of  accidents  to  tourists,  app.  applied  to 
replacing  by  safe  structures  certain  old  bn.,  general 
repair  and  mainten.  of  entire  system,  including 
Cooke  City,  East,  West,  and  Soath  Roads,  constr. 
of  3  steel  bn.,  and  a  number  of  small  wooden  bra.; 
repairs  to  brs.  and  culverts;  the  clearing  of  dead 
and  fallen  timber  from  the  roadside;  the  sprinkling 
of  100  m.  of  road;  the  oooversion  of  a  ntmiber  of 
pumping  statfons  into  gravity  tanks,  and  the 
instaUatfon  of  hydraulfo  rams;  repain  to  sprinkling 
wagons,  road  graders,  carts,  and  other  vehicles; 
and  the  mainten.  of  trees,  shrubs,  vines,  and  lawns. 
Sprinkling  was  continued  as  long  as  funds  could  be 
spared  for  the  purpoee  and  discontinued  early  in 
August,  but  only  when  the  available  balanoe 
remaining  was  reduced  to  an  amount  barely  suf- 
ficient to  pay  the  ordinary  running  expenses  for 
the  remainder  of  the  fiscal  year,  and  the  cost  of 
the  new  brs.  contracted  for  and  urgently  needed. 
Immediately  after  sprinkling  operatfons  were 
stopped  protests  against  such  discontinuance 
were  received  from  prominent  persons,  and  the 
President  called  for  a  special  report  on  the  matter. 
The  Engineer  officer  in  local  charge  of  the  road 
work  had  already  reported  that  the  actfon  was 
occasfoned  by  lack  of  funds,  and  he  stated,  further- 
more, that  rains  had  left  the  road  in  poor  condition 
and  that  the  suspensfon  of  sprinkling  and  the 
llmitatfons  on  other  works,  due  to  the  lack  of 
funds,  was  likely  to  result  in  serious  damage  before 
the  end  oi  the  tourist  season  and  to  leave  the  roads 
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in  poor  shape  to  meet  the  winter  storms.  By  oral 
direction  of  the  Sec.  of  War  a  special  est.  was  pre* 
perod  for  continuing  the  work  of  sprinkling  and  for 
contingencies  likely  to  arise  before  the  next  app. 
became  available.  The  amount  named  was  tl  2,000. 
The  est.  was  submitted  to  Congress  Aog.  19,  1911, 
and  was  published  in  H.  D.  No.  Ill,  G3d,  1st,  bat 
no  app.  was  made. 

On  Apr.  70,  1912,  the  acting  superintendent  of 
ibe  park  informed  the  Sec.  of  Interior  that  the 
main  entrance  road,  between  Fort  Yellowstone 
at  Mammoth  Hot  Springs  and  the  R.  R.  station 
at  Gardiner,  Mont,  would  probably  soon  be  closed, 
as  the  hillside  was  gradoally  slipping  into  the 
road;  absolutely  necessary  to  keep  that  road  open 
for  the  full  year,  and  that  to  have  it  closed  then, 
when  supplies  for  the  summer  were  coming  in  for 
the  park  concessioners  and  for  the  mflitary  post, 
would  be  a  'calamity.  He  also  stated  that  the 
dangerous  part  had  been  kept  open  during  the 
autumn  and  winter  by  the  labor  of  troops,  but 
that  an  immense  amount  of  earth  must  be  re* 
moved  before  the  road  would  be  safe  for  travel. 

On  Apr.  30, 1912,  the  retaining  wall  and  a  portion 
of  the  road  at  the  point  in  question  slid  into  the 
river,  leaving  a  passageway  but  S'  in  w.  As  the 
Engineer  ofllcer  in  charge  of  the  road  work  was 
without  means  for  restoring  wagon  communica- 
tion between  Fort  Yellowstone  and  Gardiner,  the 
acting  superintendent  of  the  park  sent  a  detach- 
ment of  40  men  from  the  fort  and  widened  the 
passageway  to  6^'.  A  detachment  was  also  em- 
ployed throughout  the  month  of  May  In  repairing 
the  retaining  wall  and  keeping  the  road  cleared  of 
r.  and  dirt  at  the  point  where  the  slide  occurred. 

May  16,  1912,  a  special  supple,  est.  of  $20,000  for 
emergency  repairs  to  roads  in  the  park  was  sub- 
mitted to  Congress.  This  est.  was  published  in 
H.  D.  No.  761,  62d,  2d.  but  no  app.  was  made. 
In  May  the  Interior  Department  allotted  the  sum 
of  S500  for  opening  the  old  wagon  trail  between 
Fort  Yellowstone  and  Gardiner.  The  work  waa 
executed  under  the  direction  of  the  Engineer 
officer  and  completed  on  June  21. 

No  app.  was  made  by  Congress  for  the  work 
during  the  fiscal  year  and  there  were  no  ftmdr 
available  in  the  hands  of  the  Engineer  officer  for 
opening  the  roads  for  the  tourist  secuMn  of  1912. 
The  expend,  during  the  fiscal  year  for  malnten. 
and  repairs  were  136,524.62  and  for  permanent 
.work  $22,713.88,  a  total  expend,  of  $59,238.50. 

In  response  to  a  Senate  resolution,  dated  Apr.  2; 

1912,  directing  the  Sec.  of  War— 

"to  submit  to  the  Senate  as  early  as  possible  an 
esthnate  of  the  cost  of  construction  of  new  roads 
or  changes  In  the  present  roads  in  the  Yellowstone 
National  Park  in  order  to  permit  of  the  use  of 
automobiles  and  motorcycles  therein  without 
interfering  with  the  present  mode  of  travel  in 
vehicles  drawn  by  horses  or  other  animals—" 


A  R.  on  the  subject  prepared  by  CH>t.  Knlgbt 
was  sent  to  Congress  with  a  letter  of. the  Acting 
Sec.  of  War,  dated  June  26.  1912.  It  was  printed 
in  S.  D.  No.  871,  62d,  2d.  The  est  cost  of  constr. 
of  new  roads  for  the  purpose  was  $2,704,030  and  for 
reconstr.  of  the  existing  road  $2,254,670.  The  an. 
cost  of  malnten.  was  placed  at  $187,625  in  case 
new  roads  are  constr.,  and  at  $112,886  if  the  existing 
roads  are  widened.*    12, 1337. 

SPEtJIAL  DATA. 

Aqueducta— concrete.*   03*  2476. 

Automobilea— dangerous  in  park.    03, 2468. 

Bridges  >— Gardiners  R.  02,  3084.  Buffalo  Fork, 
Otter  Creek,  Shoshone  R.,  Gardipers  R.,  Snake 
R.,  The  Yellowstone,  Cascade  Creek.  03,  3457. 
Constr.  details.  03,  2457,  2474.  fiteel-coocreta, 
over  Yellowstone.*   03,2473. 

Camping  parties.    03, 2467. 

Canyons— retaining  waUs.    03,2454. 

Cliffs— overhanging.*   03,2450. 

CUmate— details.    03,2449. 

Concrete  arch  viaduct— Golden  Gate,  Glen 
Creek  Canyon.*   01,3790. 

Concrete  work— gates  and  viaducts;  methods  ^ 
03,2470. 

Corduroy— advantageous    only    at    point    03, 

2457.  X 

Cross  slopes— right  design.    03,2459. 

Culverts— danger  from  there  being  so  many 
needless  ones.    03,  2458. 

Dams— concrete  dams,  building.  03,  2476. 
Building  methods,  Manmioth  Hot  Springs.  03^ 
2476. 

Ditches— for  drainage,  dangerous.  03,  2457. 
Water  supply.  02, 3044.*  Cross  drains,  objection- 
able.   03,2459. 

Dust.*    02,3036. 

East  Road— view  and  character.  Ol,  278L 
Forest,  tangent  on.*   03,2452. 

Fires.*    01,  3782:  02,  3042. 

Forda— elimination  of.    03, 2458. 

Forests— details.    03, 2446. 

Fountains— concrete.    03, 2476. 

Gardiner  Canyon— road.*    O3,24S0l 

Gates— entrance.*   03,2469. 

Irrigation— methods.    OS,  2477.    Foantafai.i  02, 

3044. 

Landmark— removal  of.  Golden  Gate  Rock.  03, 
2471. 

Lumber— mannitacture  of.    03, 2459. 

Mileage  system— extent.    01, 2784. 

Mount  Washburn  Road— view.*   03,  3452,  2454. 

Mountain  S3rstems— detaib.    03, 2446. 

Old  Golden  Gate  viaduct— view.*   01,  3790. 

Park  work— system  and  methods.  03,  2439. 
Camps  for.    03, 2460. 

Railroads— electrfe  lines  impracticable.    03, 2V», 


1  Siindry  civil  act  approv.  Aug.  24, 1912,  provided  an  app.  of  $100,000  for  the  usual  work  of  mainten.  and 
repair  of  imps.,  including  not  to  exceed  $4,500  and  $1,500  for  the  roads  in  the  forest  reserves  leading  out  of 
the  park  from  the  e.  and  s.  boundaries,  respectively:  and  an  additional  app.  of  $77,000  for  widening  snd 
imp.  surface  of  roads  and  for  building  brs.  and  culverts,  ttom  the  belt-line  road  to  the  w.  border,  bom 
the  Thumb  Station  to  the  s.  border,  and  from  the  Lake  Hotel  Station  to  the  e.  border,  all  within  the  park. 

*  Photographs. 
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l1   03,  9476.     Danu.i    03, 

RetafniDg  walls— constr.  details.  03,  3457. 
Gibboos  F^Ols.!  03,  2456.  Oardinen  B.i  03, 
»o&   UndtfcUff,  Tower  Falls.    03,3456. 

lUads-mtriction  on  Avight  haulage.  08,  2549. 
Passmgv  tnffic,  methods.  03,  2467.  Freight 
btolage  ovtr.  03,  2406.  Cleaning  done  by  chip- 
munks. 03,  2406.  Irregular  trackage  difficult  to 
stop.  03,2466^  Wide  tires  obligatory.  03,2465. 
Um  of  ofl  on.  03,  2463.  Sprinkling.  08,  2462. 
Open^  in  spring.  03,  2461.  Mainten.  and  re- 
pair system.  03,  2461.  Securing  proper  surfaoes. 
03,  2iS&.  Constr.  methods.  03,  2456.  YeUow- 
sune  Lake  to  e.  boundary,  description.    01,  2793. 

Koad  system— general  description:  Main  circuit 
or  bait  lines— approaches— mileage— trails.  03, 
sm.  Problem  to  locate.^  03,  2450.  Oiadients. 
03,  M53.  Rolling  roads  and  their  supposed  ad- 
TsntagK.    03,2454. 

Seasons  of  drought.    01, 3781 

Sboafaone  or  Stinldngwater  R.— description. 
01,2781. 

Signposts— necessity  for.    03,  2459. 

Bidehms-Mount  Washburn  Road.    03,2453. 

8qov— bad  effect  of  on  roads.  09, 2510.  Shovel- 
ios  tiM  pasMS.  03,  3460.1  Effect  of  Coresta  on 
oaUiogoLi   03,2446,2440.    Drifts.    03,2456. 

BoQ-character.    03,2448. 

Sprinklkig— wagoo.i    02,3044. 

TowarCUflk-cUfl  and  road.!    03,34fiQL 


Viaduct-Hletafls,  Golden  Oate.^    03, 3470. 
Winds— high.    01,2701. 

SUB  VETS. 

The  act  of  Mar.  4, 1007,  app.  $1,000  for  a  sur.  for  a 
road  from  the  point  where  the  Oallatln  R.  crnasoi 
the  w.  boundary  to  a  point  on  the  Mammoth  Hot 
Springs-Norris  road. 

The  first  sur.  was  begun  on  June  9,  1907,  and 
completed  July  3, 1907.  This  route,  via  the  OaUa- 
tin  R.,  Big  Horn  Pass,  and  then  to  Indian  Creek 
on  the  Norris-Mammoth  Hot  Springs  road,  was 
deemed  nnlbv.,  and  on  July  38,  1907,  a  second 
party  left  Boseman  and  began  a  sur.  via  Oallatln 
R.,  Fan  Creek,  Snowshoe  I'ass,  thence  down  the 
Gardiner  and  Olen  iDreek  to  Golden  Gate.  The 
second  route,  also,  was  not  recom.  The  est.  cost, 
distances,  and  recoms.  are  contained  in  a  qwcial 
R.  submitted  to  the  Chief  of  Engineers  under 
date  of  Oct.  10,  1907  (H.  D.  503,  60th,  1st),  which 
also  expresses  the  views  of  the  superintendent  of 
the  park,  who  coincides  with  the  Engineer  oflleer 
in  charge  in  not  favoring  any  route  from  the  Gallft- 
tin,  principally  for  the  reasons  that  the  burden  of 
maintaining  the  necessary  existing  roads  and  of 
properly  guarding  the  park  is  now  very  great, 
and  that  the  proposed  new  road  would  add  mate- 
rially to  this  burden  without  any  corresponding 
benefit  to  the  gener«i  pubUc.    08, 3646. 

BIAPS. 

Tourist  routes.    01, 3798;  02, 3048;  Off,  3822. 


MISC.  113.    RIVERS  AND  HARBORS '—UNIFORMITY  RE- 
LATING TO  APPROPRIATIONS. 


B.  dated  Dec  18,  1900,  by  a  board  of  ifngineers 
CO  ex.  of  certain  Hs.  on  the  Great  Lakes  and  else- 
whera  in  whidi  the  whole  or  a  part  of  the  H.  is 
imp.  at  kwal  expense,  containing  recoms.  as  to 
vbetlMT  the  Imps,  so  made  by  local  authorities 
dwdd  be  ondertakea  or  maintained  by  the  G«n- 
«1  Qovenunent;  also,  as  -to  unildnn  rules  in 
BtidDg  H.  imps.,  required  by  the  R.  and  H.  act 
rf  Mar.  3, 1900,  was  duly  submitted  and  reviewed 
by  the  BERH.,  pursuant  to  law.  The  B.  was 
tnosaittsd  to  Oongress  and  printed  in  H.  D. 
No.  1067, 61st,  3d,  which  contains  discussions  and 
iKooo.  in  reference  to  the  several  questions  called 
for  by  the  above-mentioned  act.    1 1, 1073. 

Aet  Mar.  3, 1900,  au.  ex.  of  the  Hs.  of  the  Great 
Uk«  end  elsewhere  in  which  the  whole  or  a  part 
of  the  H.  is  imp.  at  local  expense,  with  a  view  to 
(ietennining  whether  the  Imps,  so  made  by  local 
tttboritiei  should  be  undertaken  or  maintained 
by  the  General  Government  and  to  establish  uni- 
lorm  rules  in  making  H.  Imps.    B.  by  BE.  (con- 


stituted by  8.  O.  30,  O.  C.  B.,  Apr.  30,  1909),  on 
Dec.  18, 1909. 

Members  of  the  board— Col.  D.  W.  Lockwood, 
Col.  D.  C.  Kingman,  Col.  C.  McD.  Townaend, 
Lt.  Col.  J.  liillis,  MaJ.  Riche.' 

Recoms.  of  the  boards 

1.  That  advisability  of  U.  8.,  undertaking  any 
work  be  determined  as  by  existing  practice. 

3.  That  the  U.  8.  undertake  constr.  or  mainten. 
at  no  locality  where  such  work  would  benefit  only 
private  interests. 

3.  That  U.  S.  work  be  confined  to  the  general 
part  of  a  H.,  etc.,  including  break'rs,  with  their 
anchorage. areas;  entrance  piers  and  js.  and  their 
contiguous  Chans.;  and  general  chans.  of  approach. 

BE.  recom.  that  imps,  made  by  local  authorities 
should  not  be  undertaken  or  inaintained  by  the 
U.S. 

The  above  recoms.  reviewed,  in  accordance  with 
law,   by   the    BERH.    Concurrence   in   general 


'Photographs. 

*  The  duty  of  improving  rivers,  harbors,  and  other  national  waterways,  according  to  the  will  of  Congress, 
derolves  npon  the  Chief  of  Engineera.  The  abstracts  of  the  Rs.  of  the  latter  on  this  duty  extend  from 
p.  17  to  p.  1791  of  this  index.    (See  also  pp.  3041  of  this  index.) 

(For  a  brief  (and  memorandum)  relating  to  the  riparian  and  water  rights  of  the  Federal  Government, 
i&d  of  the  various  States,  see  S.  D.  351,  Olst,  3d.) 
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prlnciplM  of  the  R.  of  the  BE.;  bat  recognised 
"that  there  may  be  instances  in  which  the  in- 
terests of  the  general  public  will  not  require  a  rigid 
application  of  the  principles  stated  in  item  3,  and 
that  there  be  exceptional  cases  in  which  Imps, 
made  by  local  intaresU  will  fall  within  the  daas  of 


works  deemed  proper  for  the  General  Government 
to  undertake  or  maintain,  or  that  wHl  so  conform 
to  an  advantageous  proj.  for  further  imp.  of  the 
locality  as  to  merit  special  oonsidentloa.~H.  D. 
1067, 6l5t,  Sd. 


MISC.  114.    RITERS  AND  HARBORS,  ETC.— ASSISTANTS. 


The  Bs.  of  assistants  to  Engineer  officers  in 
charge  of  R.  and  H.  works  were  printed  in  the 
Rs.  ct  the  Chief  of  Engineers  up  to  or  about  1905, 
after  which  date  they  were  omitted  generally  fh>m 
the  an.  Bs.  on  account  of  the  growing  volume  of 
tbeBa.   AfterigOS  they  are  usually  printed  In  the 


congressional  documents  devoted  to  Bs.  on  Rs. 
and  Hs.  The  important  reports  of  assistants  are 
referred  to  throughout  this  index,  usually  under 
the  sqbhead  of  "Assistants."  (See  p.  21  of  this 
Index.) 


MISC.  115.  RIVERS  AND  HARBORS— BOARDS— BOARD 
OF  ENGINEERS  FOR  RIVERS  AND  HARBORS.' 


Chief  of  Engineers.   B.,  03,  36;  04,  704;  05, 

712;  06,  791;  07,  807;  08,  857;  00,  898;  10,  1008; 
11, 1065;  12, 1279. 

Section  3  of  the  R.  and  H.  act  of  June  13,  1902, 
provides  for  the  organization  in  the  Office  of  the 
Chief  of  Engineers,  by  detail  from  time  to  time 
from  the  Corps  of  Engineers,  of  a  board  of  5  Engineer 
officers,  whose  duties  shall  be  fixed  by  the  Chief  of 
Engineers,  and  to  whom  shall  be  referred  for  con- 
sideration and  recom.,  in  addition  to  any  other 
duties  assigned,  so  far  as  in  the  opinion  of  the  Chief 
of  Engineers  may  be  necessary,  all  reports  upon 
tau.  and  surs.  provided  for  by  Congress  and  all 
projs.  or  changes  in  projs.  for  works  of  R.  and  H. 
imp.  theretofore  or  thereafter  provided  for,  etc. 

The  board  was  constituted  July  28,  1902,  by  the 
appointment  of  the  foUowing  officers  of  the  Corps 
of  Engineers:  Col.  A.  Mackenzie,  MaJ.  H.  F. 
Bodges,  MaJ.  Edward  Burr,  Capt.  C.  H.  McElfaistry, 
and  Capt.  W.  V.  Judson. 

On  May  7,  1903,  Col.  Mackenzie  was  succeeded 
as  senior  member  of  the  board  by  Lt.  Col.  Chas.  J. 
Alien,  Corps  of  Engineers. 

Under  the  provisions  of  section  14  of  the  R.  and 
H.  act  of  June  13,  1902,  all  reports  on  pre.  exs. 
and  surs.  provided  for  in  that  act  referred  to  the 
board  for  ex.  and  review;  in  addition,  the  projs. 
for  certain  imps,  presented  to  it  for  report,  by 
resolution  of  the  House  Committee  on  Rs.  and  Hs., 
and  by  the  Chief  of  Engineers.  The  reports  ren- 
dered by  the  board  from  time  to  time  presented  to 
Congress  at  its  regular  sessions.  03, 36, 637. 
'  The  report  of  this  board  on  a  proposed  work  of 
Imp.  is  customarily  printed  as  a  part  of  the  con- 
gressional document  relating  to  the  proposed  wwk. 

1903-04.  Col.  Chas.  J.  Allen,  to  Jan.,  1904, 
senior  member;  Col.  A.  M.  Miller,  senior  member, 
since  Jan.,  1904;  Lt.  Col.  R.  L.  Hoxie;  MaJ.  H.  F. 
Hodges;  MaJ.  E.  Burr;  MaJ.  H.  C.  Newcomer; 
Capt.  a  H.   McKinstry;  Capt.   W.   V.  Judson. 


Detailed  information  relative  to  reports  reviewed 
by  board.    04,3671. 

1904-415.  Col.  A.  M.  Miller,  senior  member 
Lt.  GoL  D.  W.  Lockwood;  Lt  CoL  R.  L.  Hoxie; 
MaJ.  8.  W.  Roessler;  M^.  E.  Burr,  Maj.  H.  C. 
Newcomer;  Capt.  W.  V.  Judson;  Capt.  C.  W. 
KuU.    Details.    05, 2560.  . 

1905-06.  Lt.  CoL  D.  W*.  Lockwood:  Lt.  CoL 
R.  L.  Hoxie;  Lt.  Col.  8.  W.  Roessler;  MaJ.  W.  C. 
Langfltt;  MaJ.  E.  Burr;  M^.  C.  McD.  Townsend; 
Capt.  C.  W.  Kutz.    Details.    06, 2055. 

1006-O7.  GoL  D.  W.  Lockwood;  Cd.  R.  L. 
Hoxie:  MaJ.  C.  McD.  Townsend;  MaJ.  W.  C.  Lang- 
fltt; MaJ.  E.  E.  Winslow;  MaJ.  C.  Harding:  Capt 

C.  W.  Kuti;  Capt.  W.  J.  Barden.  Details.  07, 
2241. 

1007-O8.  Col.  D.  W.  Lockwood;  CoL  R.  L. 
Hoxie;  Lt.  GoL  8.  8.  Leach;  Lt.  CoL  W.  L.  Fisk; 
Lt  GoL  H.  F.  Hodges;  MaJ.  E.  E.  Winslow:  Ms}. 
G.  Harding;  Capt  Wm.  J.  Barden.  Details.  08, 
2321. 

1908-09.    GoL  D.  W.  Lockwood;  CoL  Jno.  0. 

D.  Knight:  GoL  R.  L.  Hoxie;  GoL  8.  8.  Leech; 
Lt.  Col.  W.  G.  Langfltt;  MaJ.  H.  C.  Newcomer; 
MaJ.  E.  E.  Winslow;  MaJ.  Spencer  Cosby:  MaJ. 
Wm.  J.  Barden.    Details.    09,2277. 

1909-10.  Cd.  D.  W.  Lockwood;  CoL  Jno.  0. 
D.  Knight;  CoL  Wm.  T.  RosseU;  CoL  S.  8.  Leach: 
Lt.  Col.  W.  G.  Langfltt;  Lt.  GoL  W.  E.  CraighfU; 
Lt.  CoL  H.  C.  Newcomer;  MaJ.  Herbert  Deakyne; 
MaJ.  Wm.  J.  Barden.    Details.    10, 2445. 

1910-11.  CoL  Wm.  T.  Rossell;  Cd.  Dan  C. 
Kingman;  CoL  8.  W.  Roessler;  Lt  CoL  W.  C. 
Langfltt;  Lt  CoL  H.  Taylor;  Lt  CoL  H.  C.  New- 
comer; M^.  H.  Deakyne;  MaJ.  W.  J.  BardoiL 
Details.    11,2657. 

1911-12.  CoL  W.  T.  RosseU;  CoL  8.  W. 
Roessler;  Lt.  Col.  W.  C.  Langfltt;  Lt  Col.  H- 
Taylor;  Lt.  Col.  H.  G.  Newcomer;  MaJ.  Herbert 
Deakyne;  Mi^-  W.  J.  Barden.    Details.    12,  2S79. 


1  Proposed  national  waterway!  commission  .—8.  D.  301,  61st,  Ut 


'Sr«  Vol.  11.  pp.  Ti-Tiii.  and  2037-1 
I    2041  for  explanatloDB,  etc.      J 
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OPKRATIOIIS. 


ADtbocity  for  inTestigaticm. 


ActofJunelS,  1902 

ArtoJibr.3,W16 

ArtflrJone»,l906 

icto(Mar.2,1907 

Ac:  of  May  28»  1908. 

Acta(lltt.8,U». 

Art  (rf  June  25,1910 

Ad  fl(  Feb.  27. 1911 

S«»hitioiB  or  oooiErasstoDal  committees 

r<»£omnt  rawlDtion  of  Gonness 

MiKdkmoas  cases  reliBrred  by  the  Chief  of  Engfaieera, 
US,  Amy. 

TotaL 


Nnmber 
of  inves- 
tigations 
ordered. 


170 

176 

1 

aoo 
1 

274 

187 

00 

102 

1 

41 


1,343 


Number 

completed 

during 

year 
ending 
June  30, 

1012. 


18 

64 

07 

5 

1 


161 


Total 

number 

completed 

J^riorto 
uneao, 
lOlX 


170 

176 

1 

200 

1 

263 

169 

60 

97 

1 

40 


1,187 


Number 
remaining 

to  be 

com- 
pleted. 


U 

13 

21 

6 


1 
26 


Fiscal  year. 


Estimated 

coetof 

projects 

recommended 

by  board. 


Estimated 

oostM 

protects 

adopted  by 

Congren. 


M.. 

M.. 

m.. 
1311.. 

1912.. 


1004,117 
8,660,000 


1886,000 
8,560,000 


11,506,867 
^  433,000 
2,119,000 
1,387,030 
1,355,000 
8,905,000 


11,606,867 

233,000 

2,110,000 

1,387,030 


Total. 


30,160,004 


24,681,887 


}nSC.  116.    BRIDGES  —  DRAWBRIDGES  —  APPUCATION 
OF  RULES  AND  REGULATIONS* 

(See  p.  2187  of  this  index.) 


MISC.  117.    BRIDGES— OBSTRUCTING  NAVIGATION. 

(See  p.  2187  of  this  index.) 


MISC.  118.    BRIDGES  OTEB  NAVIGABLE  WATERS. 

Marions  acts  of  Congress,  general  and  spedflc,  Specific  instances  of  such  approval  and  over 

^^  the  approyal  of  the  War  Department  for  sight,  reported  upon  by  the  Chief  of  Engineers, 

^-  eoostr.  or  duoges  over  U.  8.  navigable  water-  are  indexed  under  the  head  of  "Bridges."    (See 

*^«Ddfor  theqperatlQO  of  ioeh  bo.  p.  2137  of  this  Index.) 
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MISC.  119. 


CANALS. 


Canals  buQt  or  owned  by  the  IT.  S.  oome  within 
the  embracing  term  of  R.  and  H.  worlcs.  Where 
privately  built  or  owned  canals  affect  other  navi- 
gable waterways,  they  are,  of  course,  subject  to 
the  regulatory  powers  of  Congress. 


(See  the  "Rivers  and  Harbors/'  p.  17  of  tl&is 
index^  See  also  the  "Finding  List"  at  the  back 
of  this  index  for  refiarenoes  to  spet^ilc  canals,  in- 
cluding the  Isthmian  or  "  Panaina  OsoaL") 

(See  also  below.) 


MISC.  120.  CANALS  —  CHESAPEAKE  AND  DELAWARE 

BATS  (CANAL  CONNECTING). 


(See  also  pp.  313, 335  and  2116  of  thb  index.) 


By  Joint  resolution  of  (}ongre8S  approv.  June  28, 
1900,  the  President  aa.  to  appoint  commission  to 
ex.  and  appraise  value  of  works  and  Iranchise  of 
Chesapeake  &  Delaware  Canhl  with  r^erenoe  to 
desirability  of  purchasing  said  canal  by  U.  8. 

Commission  composed  of  Oen.  Felix  Agnus, 
liaj.  a  A.  F.  Flagler,  Chief  of  Engineers,  and 


u.  a 


'Civil  Engineer  Frank  Taylor  Cbambcn, 
Navy.    06, 798.  « 

B.  Jan.  1,  1907,  submitted  to  <>0Dgress,  prfntsd 
in  8.  D.  No.  215,  50th,  2d.  Works,  fkanchisea,  etc, 
of  Chesapeake  &  Delaware  Canal  appraised  at 
82,514,280.70.    07, 22& 


MISC.  121.    CANALS— CHICAGO  DRAINAGE  CANAL. 


In  April,  1899,  trustees  of  Sanitary  District  of 
(Chicago  requested  permit  from  Sec.  of  War  to 
connect  drainage  canal  with  West  Fork  of  South 
Branch  of  Chicago  R.;  granted  May  8, 1899. 

The  discha^e  from  R.  into  drainage  canal  caused 
current  which  endangered  navigation;  order  issued 
by  Sec.  of  War,  Apr.  9,  1901,  reducing  max.  dis- 
charge to  200,000  c.  f.  per  minute;  subsequently 


modified  to  permit  an  increase  to  300,000  c  f .  per 
minute  bet.  4  p.  m.  and  12  midnight,  dafly. 

Trustees  of  Sanitary  District  undertook  enlarge- 
ment of  waterway  of  Chicago  R.,  with  view  to 
providing  for  full  discharge  required  by  State  law 
without  causing  such  current  as  to  fnim  interests 
of  navigation.    01, 119;  02, 580;  03,  640l 


MISC.    122.    CANALS    —    LOCKS    —    BISHOP'S    CANAL 

LOCK— EXAMINATION. 


BNGINEBBS. 

Chler  of  Bnglncen.   BnOO,  66. 

BoaiO.  Bn  eo,  620.  ICi^.  W.  P.  CraighiU 
(Bvt.  Lt.  Col.);  and  Capt  W.  R.  King  (Bvt. 

BE.  detailed  Feb.  21,  1867,  to  ex.  and  report 
upon  a  model  of  an  imp.  canal  and  sh^  look  sub- 
mitted by  Mr.  Martin  Bishop,  Ohio. 

Novel  arnmgement,  gates  move  up  and  down  on 
horisontal  axes,  hoisting  apparatus,  weight  of 
gate  counterpoised,  flUing  and  emptying  of  cham- 
ber by  wickets,  movement  of  wickets  affected  by 
screw  system.  Object  of  inventor  to  have  perfect 
look  when  the  gate  is  op,  and  an  open  ciban.  when 


entirely  submerged.  New  system  would  save 
weight  and  expense  of  operation. 

Detailed  comment  by  BE.  Consideiatlaa  of 
mechanical  difficulties,  of  various  systems  of  lock- 
ing.   Dimensions  of  existli^  lock  systems  of  world. 

Adaptation  of  the  plan  proposed  to  Washington 
C^anal. 

Detailed  ests.  of  a  canal  look,  8^  lift,  old  plan, 
and  by  new  plan;  the  first,  872,722.50;  and  the 
second,  863,210.56. 

Names  of  some  of  the  greatest  navigable  Bs.  Id 
the  U.  S. 

09.629-648. 
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)nSC.  123.  CANALS— RULES  AND  REGULATIONS  FOR 
THE  NAVIGATION  OF  CANALS  AND  SIMILAR  WORKS 
OF  NAVIGATION. 


SectioD  4  of  the  R.  and  H.  act  of  Aug.  18,  1804, 
as  imaoded  by  section  11  of  the  R.  and  H.  act  of 
Jane  13,  1908,  delegates  to  the  Sec.  of  War  the 
duty  of  praKribing  such  rules  and  regulations 
ks  tbe  use,  adminhtiation,  and  navigatlan  of 
IDT  or  all  canals  and  simflar  works  of  navigation 
tlat  nov  ere  or  that  hereafter  may  be  owned, 
epoated,  or  maintained  by  the  U.  8.,  as  in  his 
j-jd^mrat  the  public  necessity  may  require;  and 
h«  is  also  an.  to  prescribe  regulations  to  govern 
tbe  speed  and  movement  of  vessds  and  other 
viler  mft  in  any  public  navigable  chan.  which 
has  been  imp.  onder  an.  of  Congress,  whenever, 
B  his  judgment,  such  regulations  are  necessary 
to  protect  such  imp.  chans.  from  injury,  or  to 
PRvmt  interfBrenoe  with  the  operations  of  the 
U.  8.  in  imp.  navigable  waters,  or  injury  to  any 
p^t  that  may  be  employed  in  such  operations. 
Soeh  ralM  and  regulations  have  been  estab.  for 
tta  idUoving-named  works: 

.Umapee,  Wis.    04, 710. 
Apaiachicbla,  Fla.    09,  ML 
Aj^omattox  R.,  Va.    04. 710L 
A^tabota^  Ohio.    03,641. 

Baltimore,  Md.    03,641. 

fiajwi  Plaqoemine.    05, 718;  12,  IflM. 

fiiKSaodyR.,W.Va.andKy.    03,580. 

Black  Wairior  R.,  Ala.    08, 580;  04,  TUi 

Bruiunriek,  Oa.    04,710. 

BaSdo  Bayoa,  Tex.    OO^VIL 

BTifialo,N.7.    03,641. 

Gftpa  Charles  City,  Va.    04,710. 

Capi  Fear  R.,  N.  C.    1 1, 1078;  13, 1204. 

Cascades  Cenal,  Columbia  R.,  Greg.    02,580. 

OiarleToix,  Mich.    04, 710;  05, 718. 

Cbarfette,  N.  Y.    03,64L 

Chasapsake  B.,  York  Spit  Chan.    12,U»4. 

Oiristiaoa  R.,  DaL    10,1019. 

Qcfelaod,  Ohk>.    03, 641;  11, 10^. 

Oolombfa  R.,   Oreg.    (Sea   Oasoades,   abova.) 

09,91L 
Commut,  Ohio.    03,641. 
Cumberland  R.,  Tann.  and  Ky.    05»7iaL 

Barin,Oa.    04,710. 

Dtris  Isld.  Dam,  Ohio  R.    O2,S80. 

Dataware  R.,  Schooner  Ledge.    05, 718. 

D«  Moines  9«pids  Canal,  Mis8lss^n»t  B.  02, 
Ml 

D«troItR.,MkdL    07,81S. 

Dtdnth^perior  H.,  Minn,  and  Wis.    02,  580; 

08.  ni;  10,1018;  11,107& 

F^akport,  Ohio.    03,641. 
FamandlDa,  Fla.    04,7ia 
Fox  R.,  Wis.    02,680. 
FnnkfBrt,Mieb.    04, 710;  05, 718L 

G«lsDaR.,in.    02,680. 

Gtlvwton  Chan.,  Tax.    10, 1010;  12, 1204. 


Grand  Haven,  Mich.    04,  710:  05, 718. 
Grand  R.    12,1204. 
Green  and  Barren  Rs.,  Ky.    02,  580l 
Guli^rt,  Miss.    08,866. 

Hampton  Roads,  Va.    04,710. 
BlUsboro  B.,  Fla.    05, 718;  00,  WL . 
Holland,  Mich.    04, 710;  05, 71& 
Huron,  Ohio.    03, 641. 

Illinois  and  Mississippi  Canal,  Rock  R.    02, 580. 
niJnois  R.,  ni.    02,580. 

Kanawha  R.,  W.  Va.    02, 580;  07, 816. 
Kenosha,  Wis.    04, 710. 
Kentucky  R.,  Ky.    02, 580. 
Kewaunee,  Wis.    04, 710. 

Lake  Superior,  Wis.    10, 1019. 
Little  Kanawha  R.,  W.  Va.    02,580. 
Lorain,  Ohk>.    03, 641;  11, 1078. 
Louisville  and  Portland  Canal,  Ky.    02,  580; 
11,1078. 
Lodington,  Mioh.    04,710:05,718. 

Manistee,  Mfch.    05,718. 
Manitowoc,  Wis.    04,710. 
Menominee,  Mich.    04, 710. 
Michigan  City,  Ind.    04,710. 
MUwaukee,  Wis.    04,710. 
Mississippi  R.,  New  Orleans,  La.    12,1204. 
Mobile,  Ala.    11,1078. 

Monongahala  R.,  Pa.  and  W.  Va.    02,  580;  03* 
641. 
Moigans  Cut  and  Canal.,  Tex.    02, 580. 
Musde  Shoals  Canal,  Tenn.  R.    02, 580. 
Muskegon,  Mkh.    04,  710;  05, 718. 
Muskingum  R.,  Ohio.    02, 580;  10^  1019. 

Nansemond  R.,  Va.    04, 710. 
New  York  H.,  Ambrose  Chan.    05, 718. 
Niagara  R.,  N.  Y.    12,1294. 
Norfolk,  Va.    04,710. 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C.  O^ 
710. 

Ohio  R.,  Is.  and  ds.    12,1294. 

Pagan  R.,Va.    12,1294. 

Pamlioo  Sound  to  Beaufort  Inlet,  N.  0.  lU 
1078. 

Pasoagoula  R.,  Miss.    12,1294. 

Pentwater,  Mfch.    04,  710;  05, 718. 

Petoskey,  Mich.    04, 710;  05, 718. 

Portage  Lake,  Mfch.    04, 710;  05, 718. 

Portage  Lake  Ship  Canals,  Mfch.  02,  580;  04* 
710;  07, 815. 

Port  Arthur  Ship  Canal,  Tex.    00, 91L 

Port  WasUngton,  Wis.    04,710. 

Racine,  Wis.    04*710. 
Rough  R.,Ky.    02,580. 

Sabine-Neches  Canal,  Tex.    09^  911. 

St.  Clair  Flats  Canal,  Mich.    02, 580;  07, 81& 
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St.  Clair  K.,  Mich.    07, 815;  00, 9U. 
St.  Croix  R.,  Minn.    07, 815. 
St  Johns  R.,  Fla.    04,710. 
St.  Joseph,  Mich.    04,  710;  05, 718. 
St.  Marys  Falls  Canal,  Mich.    02,580. 
St.  Marys  R.,  Mich.    02, 580;  07, 815. 
San  Diego,  Cal.    Off,  718. 
Sandusky  H.,  Ohio.    02,580. 
San  Juan  H.,  Porto  Rico.    00,911. 
SaoKatnck,  Mich.    04, 710;  00, 718. 
Savannah,  Qa.    04, 710. 
Savannah,  Qa.,  to  Femandina,  Fla.    04, 7IOi 
ShebofSMi,  Wis.    04,710. 
Sooth  Haven,  Mich.    04,  710;  Off,  71& 
SoQth  Pass,  La.    03, 641. 
Southwest  Pass,  La.    00,  Oil. 
Sturgeon  B.  and  Lake  Mkdiigan  Ship  Canal,  Wis. 
02, 580;  08, 86d. 


Tampa,  Fla.    09,  Oil. 
Taylors  Bayou,  Tex.    00,  OIL 
Tennessee  R.    12, 1204. 
Tombigbee  R.,  Ala.    04,7ia 
Two  Rivers,  Wis.    04. 710. 

Vlcksburg,  Miss.    00,718. 

Wabash  R.,  Ind.  and  ni.    02,580. 
Warrior  R.,  Ala.    04.710. 
Waukegan,  ni.    04,7ia 
White  Lake,  Mich.    04, 710;  Off,  7UL 
White  R.,  Ark.    Off,  718. 
Willamette  R.,  Greg.    09,  OIL 

Yamhil]  R.,  Greg.    O2,S80i 
Yasoo  R.,  Miss.    Off,71& 


MISC.  124.  COMMISSIONS— CAUFORNIA  D£BRIS  COM- 

nassiON. 


Act  of  Congress  approv.  Mar.  1,  1808,  provided 
for  the  estab.  of  the  California  Debris  Commission, 
to  consist  of  3  oflBoers  of  the  Corps  of  Engineers, 
appointed  by  the  President,  with  the  concurrence 
of  the  Senate,  whose  functions  rdate  to  hydianlio 
mining  in  the  territory  drained  by  the  Sacramento 
and  San  Joaquin  R.  systems  in  Galifomia. 

The  oonunission  empowered  and  required  to 
adopt  plans  for  imp.  the  navigation  of  the  Rs.  in 
the  systems  mentioned,  to  project  and  construct 
works  tor  impounding  detritus  and  preventing  the 
deterioration  of  the  Rs.  fh>m  the  deposit  of  hy- 
draulic mining  and  other  debris,  and  to  devfae 
means  and  issue  permits  for  resuming  and  carrying 
on  hydraulic  mliiiing  operations  under  coodltlons 


that  wlU  not  injurs  other  interests  in  the  State. 
The  powers  <A  the  commission,  methods  ai  pro- 
oedurs,  etc.,  are  prescribed  in  the  act  in  detaiL 

KNGIIfBBRS. 
In  cbaii^i 

Lt.  Col.  O.  H.  Mendell.    lU  82,  2543-a64a 
R.  A.  H.  Payson.    lU  82,  2584. 
M.  Manson.    B^  82,  9604. 
A.Larson.    Bn  82,  2632. 

IMbris  Commission.  B^  94,  3160;  Off,  4019, 
4062;  06,  3961;  97,  SOU;  98,  3548;  99,  3747;  00, 
5007:  01, 1657. 

NoTB.— For  the  detailed  Bs.  of  the  oommissian, 
seep.  1580  of  this  index. 


MISC.  125.    COMMISSIONS  —  MISSISSIPPI  RIVER  COM- 
MISSION. 


The  Mississippi  R.  Conunission,  constituted  by 
act  of  Congress  of  June  28,  1870,  is  in  charge  of  the 
imp.  of  the  Mississippi  R.  from  Head  of  Passes  to 
the  vicinity  of  the  mouth  of  Ohio  R.,  including  the 
rectification  of  Red  and  AtchafiUaya  Rs.  at  their 
Junction  with  the  Mississ^pJ,   the  buHdJng  of 


levees,  and  the  imp.  of  the  several  Hs.  for  which 
specific  apps.  have  been  made,  with  the  exception 
of  the  H.  of  Vicksburg  and  the  mouth  of  Yaxoo  R. 
It  is  also  charged  with  the  survey  of  the  Mississippi 
R.  from  Head  of  Passes  to  its  headwaters.  01, 63& 
(See  also  p.  1067  of  this  index.) 


MISC.  1S6.    COMMISSIONS  —  MISSOURI    RIYER    COM- 
MISSION. 


The  Missouri  R.  Commission,  constituted  by  act 
of  Congress  of  July  5,  1884,  was  in  charge  of  the 
imp.  and  surs.  of  the  Missouri  R.  below  Sioux 
City,  Iowa.    01,658. 

Commission  was  abolished  by  R.  and  H.  aot 


June  18,  1002.    Work  continued  under  immediate 
charge  of  officers  of  the  Cori>s  of  Engineeis.   03, 
406. 
(See  also  p.  1037  of  this  index.) 
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MISC.   127.    DAMS,    DOLPHINS,    WEIBS,    AND    STBUC- 

TUBES  OTHER  THAN  BRIDGES^ 


CBm  p.  air  of  ttOs  Indax.) 


MISC.128.    iXJNDS 


BT  STATES,  MVNICI- 


PAUTIES,  AND  PBIYATE  PARTIES. 


mo,  091^.32.    10,33. 
191,tSt,6110t.    11,33. 


1913,1132,381.80.    13,11 


MISC.  12». 

(Sop.  2137  of  tUt  index.) 


HARBOB  LINES. 


MISC.  130.    HABBOB  UNES— ABBOGATION  OF. 

'B«U  Oeto"  p09ai«a,  East  R.,  N.  Y.,  •bout      boad  Unoo  aaUb.  liar.  9,  isn,  won  ■bragatod  by 
Gnu  and  Littl*  Mill  Boclo-^iorhoad  and  bulk-      War  Oopartmont  actfcn  o  Oct.  U,  UU.    IS,  1293. 


MISC.  131.    BITEB  AND  HABBOB  WOBKS— PBIYATE  OB 

NON-UNITED  STATES  WOBK. 


Tte  ripoiti  of  the  Chki  ct  Engineers  oontaln 
icfefocflB  to  impartant  non-X7.  8.  works  of  imp. 
iD  ooonectloQ  with  Rs.  end  He.  Bach  refSwenoes 
BR  ooUtctod  under  the  snbheed  of  *' Private  work" 
BtlwabstncUof  B.  and  H.  Bm^  pegee  17-1601 
ofUusindfix. 

(Swabobdow.) 

lops,  on  naT%&bIe  waters  of  the  U.  8.  by  nm. 
B^c^palitiH,  private  oorporatioos,  or  individiiali-- 


Information  relative  to  imp.  of  He.  and  Rs.  whfch 
has  included  or  will  include  inner  Hs.,  or  portions 
of  Rs.  or  inlets  within  shore  lines  or  corporate 
city  limits,  or  chans.  adjacent  to  wharves  (reported 
nnder  sec.  13  of  the  R.  and  H.  act  approv.  June  13, 
1908).  The  forigoing  is  a  collection  of  reports 
rendered  by  each  district  office  of  the  Engineer 
Department  concerning  what  non-U.  8.  worki 
liave  been  done  in  the  respective  distrfets.  Oa> 
2567-2640. 


MISC.   132.    LOGS,    ETC.— EULES    AND    REGULATIONS 

GOVERNING  FLOATING  OF. 


^Hays,  uoo,  an.  See.  (^  War  to  make  ragnla- 
to  soreming  ronning  of  loose  loga^  etc.,  oo  oer- 
WoRtandftwama.    02,560. 

^  of  War  prescribed'  rules  and  regolations 

J^w1?»tloD  of  OcUockonee  R.,  Fla.;  St.  Croix 
«,  WK  and  Minn.,  above  Lake  St  Croix;  Big 
F«kR.,  utan.;  Red  Lake  R.,  Minn.;  Cheboygan 
^s  Hbh.;  sod  North  Fork  of  GoqolUe  R.,  One. 

04,711  ^ 


Navigatkm  of  LitUe  R.,  Ark.  and  Mo.;  Red 
Lake  R.,  Big  Fork  R.,  and  Rafaiy  R.,  Minn.  08, 
719. 

Navigation  of  "Inland  route/'  so  called,  and 
connecting  waters  between  Cheboygan  and  Goo- 
way,  Mfch.    09,912. 

B^  11, 1078;  18.  IMb 
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MISC.  133.    MISSOVBI  RITEK— S£S:-FOOT  CHANNEL. 

(Sm  p.  1037.^ 


Under  the  provisions  of  section  1  of  the  R.  and 
H.  act  of  June  25,  1910,  a  board  consisting  of  Col. 
Frederic  V.  Abbot,  Corps  of  Engineers;  Col.  C. 
McD.  Townsend,  Corps  of  Engineers;  and  IC^J. 
Charles  Keller,  Corps  of  Engineers,  was  appointed 
by  the  8ec.  of  War  to  consider  and  report  upon 
the  most  economical  and  desirable  plan  lor  the 
imp  of  Missouri  R.,  with  a  view  to  securing  a 
permanent  V  chan.  bet.  Kansas  City  and  tha 


mouth  of  the  R.,  consideration  to  be  given  in  said 
R.  to  the  subject  of  cooperation  on  tlie  part  of 
local  interests  in  the  work  of  said  imp.,  and  B. 
thereon,  dated  Nov.  39,  1910,  was  transmitted  to 
Congress  and  printed  in  H.  D.  No.  US7,  61st,  3d. 
A  plan  for  imp.  at  an  est.  cost  of  $30,000,000  plus 
the  cost  of  mahiten.,  ultimately  reaching  S500,000 
an.,  with  an  addl.  cost  for  magging  not  exceeding 
160,000  an.,  presented.    10.  lOli;  ll.  706. 


MISC.  134.  NAVIGATION  —  PEKMANENT  DTTERNA- 
nONAL  COMMISSION  OF  CONGRESSES  OF  NAVI- 
GATION. 


1902.  By  act  approv.  June  38,  1903,  Congress 
app.  the  sum  of  S3,000  per  year  for  the  support 
uid  mainten.  of  the  Permanent  International  Com* 
mission  of  Congresses  of  Navigation,  and  for  the 
payment  of  the  actual  exiMmses  of  the  properly 
accredited  national  del^ates  of  the  U.  S.  to  the 
meeting  of  the  congresses  and  of  the  commission. 

The  ninth  international  congress  of  navigation 
was  held  at  Dusseldorf,  Qermany,  in  Jane,  1908. 
3  delegates  were  appointed  to  represent  the  U.  8., 
namely,  Lt.  Col.  C.  W.  Raymond,  Corps  of  Engi- 
neers, and  Messrs.  B.  li.  Harrod  and  John  Bogart, 
civil  engrs.  Lt.  Col.  Raymond  and  Mr.  Bogart 
attended  the  congress. 

1903.  "The  U.  8.  is  represented  on  the  Per- 
manent International  Commission  of  Congresses 
of  Navigation,  and  on  the  permanent  executive 
committee  of  that  commission,  Lt.  Col.  Raymond 
being  the  principal  representative,  and  Mr.  E.  L. 
Corthell,  C.  E.,  the  substitute.  Lt.  Col.  Ray- 
mond attended  a  meeting  of  the  commission  held 
at  Brussels,  Belgium,  on  June  8, 1903. 

The  expend,  during  the  year  ttt>m  the  app. 
made  by  Congress  have  been  f<N'  the  expenses  of 
the  properly  accredited  national  delegates  to  the 
meeting  of  the  congress  and  of  the  Permanent 
International  Commission,  and  for  the  support 
and  mainten.  of  the  commission,  to  which  the 
U.  8.  contributes  $1,000  per  annum."    03, 639. 

1904.  U.  8.  members  Increased  to  5  by  ap- 
pointment of  MaJ.  H.  F.  Hodges,  Cqrps  of  Engi- 
neers; MaJ.  J.  C.  Sanlbrd,  Corps  of  Engineers;  and 
Hr.  John  Bogart,  civil  engr.  Mr.  Corthell  at- 
tended a  meeting  of  the  commission  held  at  Braa- 
sels,  Belgium,  on  May  3,  1904.    04,  706. 

1005.  The  tenth  international  congress  to  be 
held  at  Milan,  Italy,  Sept.,  1905.  Following  have 
been  appointed  delegates  to  represent  U.  8.  at 
meeting:  MaJ.  H.  F.  Hodges,  Corps  of  Engineers; 
MaJ.  J.  C.  Sanford,  Corps  of  Engineers;  Mr.  J.  A. 
Ockerson,  civil  engr.;  Brig.  Oen.  C.  W.  Rajrmond, 
U.  8.  Army.,  retired;  Mr.  John  Bogart,  Mr.  E.  L. 
Corthell,  MaJ.  Oen.  O.  L.  OlUespie,  U.  8.  Army, 
retired;  and  Messrs.  W.  W.  Bates,  H.  W.  Ashley, 
and  John  A.  8ulllvan.    05,  718. 

1900.  Meeting  of  commission  at  Milan,  Italy. 
Sept  33,  1905,  attend^  by  Mr.  Corthell,  M^. 


Hodges,  and  M^.  Sanford.  MaJ.  Sanford  attended 
meeting  held  at  Brussels,  Belgium,  May  2S,  1906. 
Mr.  Corthell  attended  a  meeting  of  executive 
committee  at  Milan,  Italy,  Sept.,  1905.  MaJ. 
Hodges,  MaJ.  Sanford,  Mr.  Ockerson,  and  Mr. 
Corthell  attended  meeting  at  Mflany  Italy,  Sept, 
1905. 

1907.  MaJ.  Sanford  attended  a  meeting  of  ana- 
mission  held  at  Brussels,  Belgium,  May  6, 1907. 
Questions  decided  pertaining  to  proposed  deventb 
intematlonal  congress  to  be  held  at  St  Petersburg, 
Russia,  in  1908.    07.814. 

1908.  MaJ.  Sanford  attended  a  meetfaig  of 
commission  at  St  Petersburg,  Russia,  May  31, 
1908.  Eleventh  international  congress  of  naviga- 
tkm  held  at  St  Petersburg,  Russia,  May  31  to 
June  7,  1908.  Following  delegates  appointed  to 
represent  U.  8.:  MaJ.  J.  C.  Sanford,  Corps  of  Engi- 
neers, chairman;  Lt.  Commander  F.  L.  Chapin, 
U.  8.  N.;  Maj.  Spencer  Cosby,  Corps  of  Engineers; 
Mr.  J.  A.  Ockerson,  dvil  engr.;  and  Mr.  Arseoe 
PerrlUiat,  civil  engr.  All  delegates,  exo^t  Mr. 
PerrUllat,  attended.    08,864. 

1909.  Col.  Sanford  attended  meeting  of  com- 
mission at  Brussels,  Belgium,  May  17,  1909;  also 
meeting  of  executive  committee,  May  15,  1909. 
09,910 

19ia  No  meeting  held.  Act  June  25.  1910, 
app.  850,000  to  defray  expenses  of  foreign  delegates 
In  inspection  of  U.  8.  waterways  In  the  pn^Msed 
meeting  in  U.  8.    10, 1017. 

191 1.  Under  date  Sept  3, 1910,  following  addL 
delegates  appointed:  Brig.  Oen.  Wm.  H.  Bixby, 
Corps  of  Engineers,  U.  S.  Army;  H<m.  J.  Hampton 
Moore,  M.  C.  Two  iseetlngs  held  at  Brussels, 
Belgium,  July  30,  1910,  and  May  15,  1911.  U.  S. 
represented  by  Mr.  Corthell  and  Lt  Col.  Sanfoid. 
Office  opened  at  Philadelphia;  circulars  Issued  and 
distributed.    11, 1076.    . 

1912.  Meeting  held  at  Philadelphia,  May  32, 
1913.  U.  S.  represented  by  Oen.  Bixby.  Lt  OoL 
Sanford,  Mr.  Corthell,  Mr.  Bogart,  and  Mr.  Moors. 
The  twelfth  intematlonal  congress  of  navigatioQ 
held  at  Philadelphia,  May  33-38, 1913.  aty  of  Phil- 
adelphia app.  150,000  for  entertaining  membv^ 
and  ftmdi  provldad  by  othar  plaoes.   IS,  1391. 
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MISC.  135.    NEW  YORK  HARBOR— SUPEBTISION. 


^Ofic.— Tbe  office  or  saperrisor  of  the  H.  of 
.Vtw  York  VB8  cmtod  by  act  of  Coogres  apprar. 
^(me  3B,  U88,  tttitlad  "An  act  to  provent  obstruo- 
tire  sod  b^urioos  deposits  within  the  H.  and 
idjKeot  waters  d  New  York  City,  by  damping 
er  otfaenriH,  and  to  punish  and  preyent  such 
offeosB."  This  act  has  been  amended  by  sectkm 
3 (^  the  act  of  Aug.  18, 18»4,  entitled  "An  act  mak- 
V|  spps.  for  the  constr.,  repair,  and  preaervatton 
of  certatn  pablk  works  on  Rs.  and  Hs.,  and  for 
Mhs  porposH/'  by  which  amendment  the  ftmo* 
tims  aod  powers  of  the  officer  have  been  greatly 
BilsrfBd.  Addl.  duties  are  alao  conferred  on  the 
^9«Tisor  by  section  2  of  the  last>named  act. 

UndBr  the  provisions  of  section  5  of  the  act  of 

^UBB  S,  1888,  a  line  officer  of  the  Navy  is  desig- 

attd  to  discbane  the  duties  created  by  the  act 

<B^<ler  the  direction  of  the  Sec.  of  War.    Onllay23, 

]^.  the  Sec.  of  War  directed  that  all  oommnnka- 

^^OB  in  oonnectloD  with  these  duties  should  be 

*Wressid  to  hfan  through  this  office,  and  on  Feb. 

^  1^  be  further  directed  that  the  powers  con- 

fioTed  upoii  htan  by  the  act  should  be  ejcereised 

*nwKh  the  Chiei  of  Engineers.    01,6B«. 


^W^OFEIATIONS, 


1888. 
M8. 
188ft, 

WW. 
WW, 
1898, 
MM, 
18B5, 
WW. 
18B7, 
1806, 
1899, 
1809, 
1900, 
1901, 
1902; 
1908, 


00,000,90,3081. 

34.070,90,3081. 

tt,OQO  (purchase  of  vessel),  90, 8081. 

33,000,91,3384;  93»288L 

33,000, 98, 2881. 

33.000,93,3544. 

33|000, 94,  assflu 

'«.«I0,95,3614. 

«.«»,9«,34(a 

*.«>0,97.35a3. 

».a»,98,3134. 

».a»,8a.3289. 
"0,500,00.4534. 

'•»  100, 01, 3828. 

AlOO,  01, 382J. 

".»0,O2,244l. 

®»»>»08,2388. 


1904. 
1908, 
1908, 
1907, 
1908^ 
1909, 
1910, 
1911, 
1918, 


180,280, 
73,280, 
86,260, 
80,260, 
90,280, 
85,210, 
88,280, 

100,200. 

a.  aw. 


04,3091. 
06,2582. 
O6»2067. 
07,2252. 
08,2336L 
00,2294. 
10,2614. 
11,2928. 
IS,  3447. 


Total,  1,825,170 


BNGINBBBS. 

Chief  of  Engineers.    B^  00,  380:  01,  482;  OS, 

396;  03,  459;  04,  420;  Off,  408;  00,  418;  07,  634; 
08,  537;  00,  616;  00,  883;  01,  666;  09,  676;  08, 
687;  04,  706;  08,  713;  06,  798;  07,  808;  08,  868; 
00, 904;  10, 1009;  11, 1087;  13, 1281. 

NAVAL  OriTCBBSt 

Gapt  W.  A.  Kirkland.    B^  00,  3077;  01,  3308. 

Capt.  F.  Rodgers.    IL,  OS,  2879;  08, 8641. 

Lt.  Commander  D.  Delehanty.  B^  04,  2881; 
Off,  3609;  06, 3305;  07,  3489. 

Lt.  J.  F.  Parker.    IL,  07, 3409;  08, 3131. 

Lt.  Commanders  W.  L.  Field  and  N.  J.  K. 
Patch.    IL,  08, 3131. 

Lt.  Commanders  N.  J.  K.  Patch,  J.  C.  Fremont, 
and  E.  J.  Berwfaid.    R^  00,  3281. 

Lt  Commander  J.  C.  Fremont    B^  00,  4513. 

Lt.  Commander  H.  M.  Hodges,  U.  B.  Navy. 
B.,  01,  3607;  OS,  2435. 

Conmiander  E.  F.  Qualtrough,  U.  B.  Navy. 
B.,  OS,  2435;  03,  2350. 

Conmiander  Daniel  D.  V.  Stuart,  U.  8.  Navy. 
04,3677. 

Commander  H.  H.  Hosley,  U.  B.  Navy.  08, 
2673;  07,  2246. 

Lt.  Commander  L.  R.  De  Steigner,  U.  8.  Navy. 
B.,  06,  2060. 

Oapt  Aaron  Ward.    B.,  08,  2335;  00,  2281. 

Oapt  C.  McR.  Winslow.    B.,  10,  2801;  11,  2916* 

Commander  J.  T.  Carter.    B^  IS,  3441. 


Uigal  Action  (1900-1913— Typical  of  Work  of  Preceding  Tears). 


CAS 

Tog  0«.  I.  o^Hjj  y^^g^  jggg^  g^jj,  pending 
Imie  30,  MOI.  01.  W5.  Nol-proesed.    OS,  2441. 

Tog  F.  s.  Bnwn,  dosed  by  payment  of  flue. 
«V,  3815.  Copy  or  opinion  and  decision.  01, 
3S18,3817. 

^"8  ^9nt  I.  Hotf^  closed  by  payment  of  fine 
«»  '^Primmwnt,  copy  of  opinion  and  deciskm. 

J^  /oto  Fkmhf,  case  pending.   01,   3820. 

^  W.  J.  SewoU,  case  pending.   01«  362L 


Tug  Oenetta,  case  pending.  01,  3631.  Nd- 
prossed.    OS,  2440. 

Tug  John  Fleming,  fine  paid.    01, 3622. 

Tug  M.  Monn,  pending.  01,  3622;  OS,  244a 
Fine  paid.    03, 2365. 

Tug  /afli«t  D.  LeatTf,  held  for  grand  Jury.  01, 
3622. 

Tug  Agnes,  fine  paid.    01,  3623. 

Tug  Emma  J.  Kennedy,  decision  reserved.  OS, 
2439.    Pending.    03,2365.    Fine  paid.    04,3688. 

Tug  George  D.  Euper,  fine  paid.    03,  2363. 

Tug  John  Fleming,  3  cases,  fines  paid.    08,  230I. 
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Tug  FUeUtf,  case  held  fbr  October  UnxL  04, 
3689.    Pending.    Off,  2577.    Fine  paid.    06,  2083. 

Tug  atnator  Riee,  case  pending.  04,  3688. 
Pending.    Off,  2578.    Acquitted.    06,2063. 

Tug  Jckn  Fkmingf  caw  pending.  04»  3688. 
Jaoobsen  pleads  guilty;  sentence  suspended.  Off, 
2578. 

Tug  Wm,  H.  Fianfurif,  case  pending.  04»  3688. 
Pending.    Off,  2578.    Nolled.    06,2063. 

Tug  John  D.  DaOep,  case  pending.  04»  3690. 
Fending.    Off,  2578.    Nolled.    06,2063. 

Tug  Jokn  Fleming,  case  pending.  Off,-  2578. 
Fine  paid.    06,2004. 

Tug  H.  G.  RunUe,  case  pending.  Off,  2579;  06, 
2064;  07, 2249;  OS,  2331.    Nolle-prossed.    09, 2288. 

Tug  Ja».  A.  Lawrence,  cas«  pending.  Off,  2579. 
Dismissed.    06,2064. 

Tug  OoUmd  Oapior,  ease  pending.  Off,  2680. 
Fine  paid.    06,2064. 

Tug  Bu,  case  pending.  Off,  2580.  Sentence 
suspended.    06, 2064. 

Tug  S.  K.  Ron,  fine  paid.    Off,  2581. 

Tug  Jokn  Fleming,  case  pending.-  Off,  258L 
Fine  paid.    06,2064. 

Tug  ChM.  E.  Matthews,  case  pending.  06, 2065. 
Fine  paid.    07,2249. 

Tug  Jokn  Fleming,  case  pending.  06,  2065. 
Fine  paid.    07,2249. 

Brown  A  Fleming  Coat  Co.,  case  pending. 
06,2065;  07,2249. 

Tug  John  Fleming,  case  pending.  06,  2066. 
Fine  paid.    07,2249. 

Tug  Nonpareil,  case  pending.  06,  2066.  Fined, 
remitted.    07,2249. 

Tug  John  T.  Pratt,  case  pending.  06,  2066. 
Fined.    07,2249. 

Tug  Sveeeee,  fined.    07, 2260. 

Tug  O.  L,  HaUnbeek,  case  pending.  07,  225u 
Fined.    06,2331. 

Tug  Julia  C.  Moran,  fined.    07, 2251. 

Tug  Robt.  M.  Dug,  fined.    OS,  2332. 

Tug  M.  Horon,  lailed  to  indict    OS,  2332. 

Tug  Bouker  No.  t,  fined.    OS,  2333. 

Tug  JvUa  C.  Moron,  indictment  dismissed. 
08,^33. 

Tug  FrankUn  N.  Brown,  gnored  by  grand  Jury. 
06,2333. 

Tug  P.  /.  T.  Co,  No.  7,  matter  never  brougfht 
before  court  08,  2335.  (Goxrespondence  with 
U.S.  attorney.    06,2334,2335.) 

Tug  E.  F.  Mman,  u  cense  oi  master  suspended 
SOdays.    06,2335. 

Steamship  Deuteehiani,  case  pending.  00,  2280. 
NoUe-pros.  entered.    10^  2009. 

Tug  FraiMin  N.  Brown,  case  pending.  09. 
2289;  i0»  2609. 

Tug  Wm.  H.  Taglor,  fine  paid.    00, 229a 

Tug  Bouker  No.  i,  fine  paid.    09, 2290. 

Tug  Bee,  case  pending.    00,  2291;  i0»  2600. 

Tug  O.  L.  Halenbeek,  fine  paid.    09, 2291. 

Tug  Arioea,  fine  paid.    09,  2291. 

Tugs  Leonard  Richards  and  O.  L.  HalenbeOi 
Hastorf  paid  fine,  others  nol-prossed.    09, 2292. 

List  o  cases  referred  to  U.  3.  district  attorney, 
showing  dlspodtlon.   00,2282. 


Tug  M.  Moran,  fine  paid.    10^  26ia     . 

Tug  John  F.  Oagnor,  fine  paid.    10, 26ia  I 

Tug  M.  Moran,  fine  paid.    10,  2611. 

Tugs  Col.  Oagnor  and  Eugene  Bu^tet,  case  dis- , 
missed,  lack  of  evidence.    10,  2611. 

Tug  Julia  C.  Moran,  no  bill  found.    10, 2611. 

Tug  O.  L.  Halenbeek,  fine  paid.    10, 2612. 

Tug  "Edmund  Moran,  pending.  10^  2613.  Fin; 
paid.    11,2023. 

Tomasso   Rid,    foreman,    street  cleanss,   de- 
endant,  discharged.    10^  2613. 

List  of  cases  showing  disposition  made.  10. 
2613. 

Wm.  Beard  &  Co.,  o-vfl  action  now  at  tssoe. 
11,  2923;  12,  3445. 

Morris  &  Cumings  Dr.  Co.,  dvi*  action  '  now'' 
at  issue.    1 1,  2923, 2024;  12,  3446. 

Cahill  Towing  Co..  pending.    11,  2924;  12,  3445. 

Tugs  Anna  W.  and  O.  L.  Halenbeek,  pending. 
11,2924    12,3445. 

List  of  cases,  showing  disposition  made.  11. 
2924. 

The  Moran  Towing  &  Transportation  Co.,  pend- 
ng.    12,3445. 

OPBKATIONS  (1901-12;  typkial  of  works  of  pre- 
ceding years). 
1900-01.  Patrol  plant  small  compared  to 
territory  to  be  watched.  01,  3607.  Ownen  of 
tugboats  and  dredging  plants  realise  eflkiency  of 
patrol  and  checking  system.  01,  3609.  Con- 
tractors find  it  to  their  interest  to  keep  plants  id 
good  condition  rather  than  suffer  penalty.    01. 

3609.  About  12,000/)Q0  o.  y.  moved  yearly.    OL 

3610.  Change  in  location  of  dunq>lng  ground, 
notice  given.  01,  3610.  Employees  of  those  en- 
gaged in  dumping  resort  to  every  subterfuge  to 
evade  the  law.  01,  3611.  Waste  material  used 
for  filling  in  and  reclaiming  land.  01,  3611.  Cor- 
respondence relattve  to  .street  sweepings  being 
deposited  at  numth  of  H.  01,  3612.  Efforts  most 
be  directed  against  employment  of  inferior  or 
unseaworthy  vessels  upon  work  of  transporting 
waste  material  to  sea.  01,  3614.  12,050,450  c.  j. 
material  deposited  during  fiscal  year.    Ol,  3623. 

1901-O2.  Imp.  to  dispose  of  waste  material 
without  knowledge  of  this  office.  02,  2436.  In 
consequence  of  strict  surveiUance  owners  and 
masters  endeavor  to  conform  to  all  rules  and  rego- 
lations.  02,2436.  Difficulty  in  controlling  dump- 
ing of  ashes  flt»m  small  steam  craft  02,  2436. 
About  19,000,000  c  y.  removed  during  years.    02, 


1902-03.  Condition  of  plant  08,  2800.  Sys- 
tem of  checking  material  described.  02,  236L 
20,460,587  c.  y.  moved  and  deposited.    03,  2365. 

1903-O4.  Remarks  relative  to  repairs  to  ves- 
lels.  04,  3679.  Existence  of  shoal;  notice  sent 
out  04,  3680.  Navigation  menaced  by  planting 
of  nets  and  poles  in  sbad-flshing  industry:  notice 
given  by  supervisor  forbidding  tliese  otatrs.  04* 
3685.  18^,027  a  y.  moved  and  dei»oelted.  04, 
690. 


r?.<  Vol.  II,  pp.  ▼i-Yiii,  and  2037-1 
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1904^415.  Piles  sod  lambor  obstn.  endanger 
csTjgyian.  05;  2576.  Long  tow  lines  Interfere 
9ith  nav^stioa.  Oft,  2577.  20,707,880  c.  y.  mored 
s:4  diposited.    00.2582: 


19MMMI»  DiQKMed  refbae  materlsl 
from  VifiBOfiOO  c.  y.  in  1806  to  21,973,038  c.  y.  in 
IX«.  06,  2069.  Action  to  reguUte  length  of  tow 
Lbss  SttggmUA.  06»  2061.  21,973/188  c.  y.  moved 
iod  d^osited  during  fiscal  year.    06»  2067. 

190IM)7.  Peneptible  ,dec!resse  In  amoont  of 
<pdl  and  refuse  by  diminution  of  work  on  tonnels, 
etc  07,  2345.  Uigent  reoom.  for  a  new  patrol 
boat:  est,  SSO,000.  07,  2247.  18,686,806  C.  y. 
BOT«L    07, 2251. 


10O7-O8. 
08,2836. 


22,962,563  c  y.  moved  and  deposited. 


1908-00.  20/196382 ay. moved snd deposited. 
00,2203. 

10O9-1O.  Act  requiring  boats  or  scows  to  be 
equipped  at  all  times  with  certain  specified  srtfcdes 
for  better  protection  of  life  and  property.  10^ 
2602.  Kethods  of  Inspection.  10,2002.  27/05,206 
c.  y.  moved  and  deposited.    10, 2614. 


1010-11.  Remedial  measures  suggested  for 
adoption  by  dty  in  disposing  of  refuse.  11,  2921. 
20,461,546  0.  y.  moved  and  deposited.    11, 2026. 


1011-13. 
19,3446. 


19,623,976  o.  y.  moved  and  deposited. 


mSC.  IM.  NIAGARA  FALLS,  ETC.— CONTROL  AND  REG- 
ULATION OF  THE  WATERS  OF  NIAGARA  RIVER,  AND 
PRESERVATION  OF  NIAGARA  FALLS. 


ArritOFBUTION. 

19llt,tSaA>0>O7.88t. 

IDSGIIIEKBS. 
ClUrfof  Bngmeera.    IL,  06»  708;  07,  864;  08, 

S3:  OB,  989;  10, 1060;  11,  3022;  13, 1331. 

Inchaige: 

M^.C.£eUer.    B^  07,  2457;  08, 2S38;  00, 2608. 
Maj.  C.  8.  Bieha.    B.,  10,  2722  (Lt  OoL);  11, 
»as;12,3539. 

ratlOTS. 

Fw^divenion  of  water.    08,806. 

For  tnnimisslon  of  electrical  power  lirom  Osnada 
BtotbeU.S.    08,895. 

Ittle,  openting  limitations  of  Niagara  Fldli 
PoTcrOo.    10,  2724;  18, 3551. 

Hearing  In  re  aj^Ueatlon  of  Federal  Light  A 
FtnwGo.    12,3552. 

sntmBTS,    OPEBATIONS,    AND    FBOJ- 
KCTS. 

1806.  By  act  of  Oongress  approv.  June  29, 1906, 
tbedhcnioa  of  water  f^om  Niagara  B.  or  its  trfba- 


taries,  in  the  State  of  New  York,  is  prohibited, 
except  with  the  consent  of  the  Sec.  of  War  as  au. 
in  section  2  of  said  act,  and  the  act  provides  that 
this  prohibition  shall  not  be  interpreted  as  lor* 
bidding  the  diversion  of  the  waters  of  the  Great 
Lakes  or  of  Niagara  B.  for  sanitary  or  domestic 
purposes,  or  for  navigation,  the  amount  of  which 
may  be  fixed  ttom  time  to  time  by  the  Congress 
of  the  U.  S.  or  by  the  Sec.  of  War  under  its  direc- 
tion.   06,796. 

1007.  B.  by  Oapt.  Kutt  oonoeming  power 
companies  on  American  and  Canadian  sides.  Snr. 
made.  B.  of  Asst  Bngr.  F.  C.  Bherehon  printed. 
07,  855,  2457. 

1008.  Details  of  field  operations.    08,2638. 


Tables,  discharge  of  Niagara  B.   00, 2608. 

Slopes  of  Niagara  B.,  table  of  B.  heights  at  sev- 
eral gauges.  11,  8022.  Changes  In  B.  halghti, 
1006-10.  11,  3026.  SimultaosOTis  gauge  heighti 
and  miso.  ftwtora.    !!#  3026. 


MISC.  137. 


BITERS— OmO  BITEiB. 

(See  District  CO.,'  p.  906  of  this  index.) 


Tbe  R.  and  H.  act  approv.  June  26, 1910,  made 
pnriaion  lor  continuing  imp.  of  the  Ohio  B.  with 
tvisv  to  securing  a  navigable  d.  of  9' in  accordance 
vitb  the  B.  submitted  in  H.  D.  492,  60th,  1st,  and 
vith  a  view  to  the  completion  of  such  fanp.  within 
•  period  of  12  years.  The  item  making  app.  for 
thtovorkisasfolkWB: 


"Intp.  Ohio  B.:  Continuing  fanp.  with  a  view  to 
securing  a  navigable  d.  of  9'  in  accordance  with  the 
B.  submitted  in  H.  D.  402, 60th,  1st,  or  such  modi- 
flcatlon  thereof  as  in  the  discretion  of  the  Seo.  of 
War  may  be  advisable,  and  with  a  view  to  the 
completion  of  such  fanp.  within  a  period  of  12 
years,  •1,150/)00,  whieh  amount  shall  be  appUed 
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.hD  jiurduse  oT  liM  tor  18  ii.  and  da.  Nos.  9, 

l;,  U,  16,  ID,  IT,  3D,  n,  13,  73,  34,  U,  27,  !8,  », 
and  48,  and  toward  tbe  constr.  ot  la.  and  da. 
I.  7,  ),  10,  12,  IS,  ao,  39,  41,  and  48:  ProTidMl, 
il  Eo  mueb  at  tbt  mm  henln  app.  u  ilmu  b< 
gsiair  maT  b*  applM  toward  tha  daflnila  loca- 
I  uid  pnTohas*  of  iltn  Ih-  addL  li.  and  di.  en 
I  K.:  FrOTlded  hirttiBr.  Tbat  On  8«c.  of  Wai 


tarbli  and  woik  aa  mar  tw  aaaatij  to  prs«- 
e  the  Bid  pro].,  to  be  paid  tv  as  apps.  ma; 
m  llrUB  to  time  bo  mado  by  lav,  not  to  oioied 
the  Bfgr(«ato  S3 ,500,000,  aiclnsfvi  ol  tbo  amounta 
vUx  npd  hantoEon  app." 

Vork  ol  crcaUof  glack-wator  navlgatlaD  on  tha 
lio  R.  ^Ma  b««n  In  prograra  far  many  jeua,  Ont 
h  a  rtow  to  sKurliig  a  d.  of  S*  and  aTMrwardg 
L  iif  f,  and  prior  to  Uw  adoption,  of  Ihs  naw 
ij.  th<  piactlcal  complatlon  of  13  li.  and  da. 
1  suou  work  at  3  oUiirt  bad  baan  provklod  br. 
ibsia.  Noi.  I-fl,  tndualra,  and  th»  d.  at  41  war* 


a  total  of  H  Is.  and  da.  ttt.  at  tba  Unw  Uu  1 
■ubmJttad  (Januar;,  1908}  to  cost  183,731, 
addition  lo  appa.  prerloualy  mada.  Thla  a 
au.  Uie  purehaat  o(  sites  Ibr  18  la.  and  da..  i 
(tnnini  ol  ttaa  ooDStr.  of  9,  aod  nin.,  ate., 
location  ofothaia. 

Tba  ucacatkNl  of  the  sun.,  Uw  pnipars 
plans  En  tha  Is.  and  da.  "  now  "  undar  ccnutr. 
tamplatad,  and  othar  mattva  partatnln^ 
imp.  as  a  wbola  in  made  tha  lubjert  lor  con 
tlon  br  ■  Qwclal  board  of  EngiDnr  afflcca 


Wm.  T.  Rcsaall,  Corps  •> 
Henry  C.  Nawcomer,  Corpa  if  Engtneen: 
TrwlariFk  W.  Altstaelter,  Corps  of  EngtncKi 
Upon  tba  recom.  of  Uh  board,  th«  tol 
■Uotmanta  have  tMtn  mad*  of  ttM  cub  app 
Tided  under  the  new  pn>|.: 


Dam  No. 

R.andH. 

2S,"l»lT' 

B.andH. 

SuDdry 

of'uar. 
4, 1911. 

aciofJuly 
31.1013/ 

of 

tllll),''10 

ij^ooo 

40  000 
150,000 

400;  000 

isolooo 

471^000 

300,000 

S:S! 

100,  on 
iiolooo 

100,000 

336,660 

40,000 

300,000 

63,000 

300,000 

io6,666 

440,000 

330,000 

430;000 

6so,ooo 

£0,000 

300,000 

4S 

M,000 

439,000 

IW.OOO 

80,000 

^5 

1,1*0,000 

3,000,000 

1,710,000 

3,300,a» 

■ 

;.  and  B.  act  ot  Feb.  27,  IStl:  Imp.  Ohio  R,:  Contlnnfaig  Imp.  by  the  conatr.  oils,  and  ds 

ilinulne  imp.  by  the  mnalr.  of  la.  aod  da.  wHb  a  view  to  securing  ■  Dailgable  d.  of  V,  t3,a 

ifii  a  swrurlDR  a  Davlgable  d.  ot  V,  UJOmjXO:  Provided,  That  tbe  Bee.  of  War  may  enter 

ivideii.  That  tbe  Seo.  of  War  nay  eotw  Into  a  oontnct  or  omtncts  lor  such  matwtala  and 

irtct  or  coDlncls  lot  mch  materlala  add  work  as  may  be  nacesary  to  prtaecute  tb*  aaid 

ptal;  to  be  paid  tor  as  apps.  may  from  time  to  tl 


a  herein  aod  ben-      totore  ai 


idrr  DlvD  act  of  Uar.  4,  1011;  Imp.  Ohio  R, 
■■  Flttsbnrgb,  Pa.:  For  contbiitet  Imp.  by 
onalr.  of  la.  and  da.  Noa.  T,  9,  10,  13,  ID,  », 

,  and  48, 11,710,000. 

and  H.  acTot  July  It,  1913:  Imp.  Ohio  R^ 


Sundry  ehil  ant  at  Aug.  M,  1913:  Imp  Ot 
b«h)«  Pittsburgh,  Pa.:  For  contluDlng  tm| 
tbe codstr.  oils.  Ud  da.  Nos.  7, 9,  U),  1%  13, : 
41,  BDd  48,  81,141,000. 

(10, 1000;  11,  lOeJi  IS,  137t.) 
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mSC.  138.        PLANT  -FLOATING  PLANT. 

(Bee  p.  2337  of  this  index.) 


Tababr  stotonMot  in  nKard  to  each  dr.  and 
vork  icromplished  by  it  during  the  preoedtng 
j«tf  09.  899;  10,  1009,  2449;  11.  1066,  3661-2913; 
k  1280,^8^3439. 

^seagoing by.  dredges  owned  and  operated  by 

US.  oe^swMs. 

Vork,  aod  cost  of,  done  by  seagoing  suction 
itdges.    10,  2450;  11,  2663;  12,  303& 

Work,  and  cost  of,  pipe  line  hy.  dredges.  lOi 
3*Si:  11,2680;  12,3119.3154. 

Work,  and  cost  of,  dipper  dredges.  10^  2492; 
11. 273S:  12. 3119.  3154. 

List  of  floatinj;  plant,  by  classes.  10*  3507; 
11.27SS:  12,2887. 

List  of  floating  plant,  by  districts.  ia»  2614;  11« 
SQl:  12,2902. 


Snagboats.    11,  2763;  18,  8174. 

Derrick  boats.    13, 3203. 

l*lle  drivers.    18, 3228. 

Graders.    18, 3246. 

DrlU  boats.    18,3252. 

Maneuver  boats.    18, 3263. 

Tow  and  survey  boats  (screw).    18,  3287. 

Tow  and  survey  boats  (paddle).    18, 3304. 

Steam  lighters.    18, 3303. 

Gasoline  launches  (screw).    18, 3348. 

Gasoline  launches  (paddle).    18, 3418. 

Dry  docks,  list  of.    18,  3122. 

Boat  buflding  plants.    18, 3426. 

Floating  plants  under  construction.    18, 34S0. 

Fkating  oonerete  plant.    18, 3438. 


mSC.  139.    NAVIGATION  —  STRUCTUBES  IN  THE  NAVI- 
GABLE WATERS  OF  POKTO  RICO. 


Actof  CoBgreasapprov.  June  11, 1906,  empowered 
the  Sec.  of  Wsr,  under  certain  restrictions,  to  an. 
tht  eocstr.,  sjrtension,  and  main  ten,  of  wharves, 
{tiers,  aod  other  structures  on  lands  underlying  H. 
Sim  and  navigable  streams  and  bodies  of  water 
in  <ff  sarroondiDg  Porto  Rico  and  the  bids,  ad- 
^ttbseto. 

Maj.  C.  A.  F.  Flagler,  Corpe  of  Engineers,  to 
be  sent  to  Porto  Rioo  as  a  representative  of  the  War 
I>qitftmeDt  to  oonfer  with  the  governor  of  Porto 


Rioo,  with  a  view  to  estab.  some  definite  policy  in 
dealhig  with  applications  for  privileges  under  this 
law.    06, 797. 

Through  a  oonferenoe  bet.  the  district  officer 
and  the  governor  of  Porto  Rico,  definite  policy 
estab.  and  followed  in  connection  with  appllca- 
tkus  for  privileges  under  this  law,  several  applica- 
tioDS  being  acted  on  during  the  year.  07,  SliS; 
08,866;  09,912;  lOi  1019;  11, 1078;  18, 1296^ 


MISC.  140. 


WATEK  POWEB. 


Tb0  UL  Bs.  of  the  Chief  of  Engineers  oontaia 
lefenocH  to  the  atfliiation  of  navigable  streams 
ior  vater-power  purposes,  but  such  references  are 
mmily  iDOorpoiated  in  the  sbatract  pcrtainlDg 


to  whatever  stream  ii  ooooeniod.  (See  index  to 
Rs.  and  Hs.,  pp.  17-1691  of  this  index,  and  see 
Topical  Index.) 


MISC.Ul.    WATEK   POWER  —  BnCHIGAN-LAKE    SUPE- 
RIOR POWER  CO. 


Ail  act  June  13,  1902.    Sec  of  War,  Dec.  12; 
to  approv.  plans  of  Michigan-Lake  Superior 
^owv  Go.  ior  its  water-power  caoal  and  ramadlal 


world  and  diversion  of  water  from  St.  Marys  R. 
snhijeot  to  conditions.    03, 641. 
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WATERWAYS,     INTBACOASTAL - 
MASS.,  TO  THE  BIO  GKANDE. 


(Sm  p.  not  of  una  iBdu.) 


R.  and  H.  ut  gl  Ifar.  a 


I,  1M»,  dine  ted  arOia 
sin.  to  tx  mads  witb  a  view  to  tbe  coostr.  or  a 
cdQtlnuoua  iratvway,  inland  whani  piactinbla, 
Irom  Boston,  Hats.,  to  tha  Rio  Oianda,  wUcb 
mra  uslgoad  to  tba  board)  ol  •pjiinM's- 

B.  daUd  Oct.  4,  IBII.  with  mapi,  by  tb*  ipacU 
board  of  Englasar  olIloeR,  upon  Um  nir.  o(  that 
MCtloD  ol  Ibe  propoBsd  codUduoiu  inland  walar- 
my  from  Boston,  Hon.,  to  BMiifort  Inlet,  N.  C, 
mi  dul;  rabmitud,  and  was  nrlawMl  by  tba 
BERH.,  pursuant  to  law,  and  lis  B.  tbtreon  sab- 
tnllted  D(C.  II,  Iftll.  Tbasa  Ba.  wtn  tranmittad 
lo  CoDgress  and  prloLod  Id  H.  D.  3BI,  SM,  ad. 
Projg.  and  nis.  for  Imp.  of  tha  loUowlDt  Notion 


NarragaDwtt    B.-Lode    bid.    Somu 

New  York  B.-Delavara  R.  wctlan,  H! 
Debwais  R.Ousapnke  B.  nctlm,  n 
NtrFollc-BnabXt  InM  mUkm,  tS,imj 

Only  Ui«  Ian  3  nctloni  named  abora  « 
tar  adoption  at  the  pr««iit  tlnw. 

It  b  eip«(ed  thai  the  Ka.  of  th«  oths 
tha  wotlons  between  Baaulorl  Inlet  an 
Oruda  wDl  be  tnnsmlttad  to  Cangnss 
nailMaiiaiL    10^  lOlS;  11,  iom  13,  U 


nnSC.  143.  RIVEK  AXD  RABBOK  WOBES— Deterioratl 
of,  and  Discontinuance  of  Appropriations  for  Blver  a 
Harbor  Works  Deemed  Xot  Worthy  of  Further  Impro 
ment. 


Ba»  as,  S8;  00,  «D,  SOn. 


AUSC.  144.    BITER  AND  HABBOR  WOBKS— Occupation 
by  Private  Parties. 


Ba,,  SB.  310,  7BSJ-,  88,  373,  3805;  M,  IS,  3U, 
34M-.  91.  IB,  Oi,  3865;  02,  21,  413,  3M1;  93,  », 
4»,  4387:  94,  an,  43l,  3188;  Bfi,  31,  4SB,  «7T;  M, 


34,  a»,  aSTi;  S7,  34,  »«,  « 


The  nffloval  of  wnck*  wUbbt  tho  navlgal 
Titan  of  the  U.  B.  Is  one  of  the  datica  aidiDad 
Cmtnaa  to  tha  ChM  of  SnglnaBi. 


WBECKS. 

(?crlbt  d  V 


MISC.  146.     WBECKS— BEMOVAL  OF  S.  S.  ««CBISTOB 
COLON,"  SAN  JUAN  H.,  PORTO  RICO. 


CUM  of  EDKlnena.    01,  U7. 


OFEBATION8. 

1WKM>1.  Tba  wreck  of  tlw  bnt^hnU  lUBii 
ariiUlnl  Colon  bi  the  sitiaDCe  lo  Ban  lua 
was  removed  lo  a  mhi.  d.  of  36*  at  DL  L  w.  at  a 

00(1  of  r,7a).37.  ai.es7. 
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>nSC.  147.     WKECKS— REMOVAL  OF  WRECK  OF  BATTLE- 
SHIP "MAINE." 


APPKOPSIATIOlfS. 


1910,     $100,0001 
1910,       300,000 
UOl.       350,000 


19U, 


11.3018. 


650,000 

250,000,  13,  1345. 


900,000 


1910U    Lackawanna  Sted  Co.,  ftimishing  sheet 
piling,  pistes,  bolts,  etc.,  prices  Listed.    11,3050. 

Cblif  of  Bnctneers.    IL*  11, 1119. 
Bosud.    Par.  1,  S.  0. 36,  consisting  of  Col.  W.  M. 
Blacdc,  Lt  CoL  M.  If.  Patridc,  and  Mi^.  H.  B. 
IL.  11, 3039;  12,  3565. 


OPERATIONS. 

19IO-11.  Pile  driring  begun;  dr.  of  bar  done; 
ejtioden  filled  with  drs.;  constant  rq»irs  made  to 
pHes  damaged  dnring  operations;  main  deck  of 
Mahu  and  captain's  cabin  exposed;  details  of 
wreck  as  Illustrated  by  eoEposed  portions.    11, 

aoia. 

1911-12.  The  St.  and  day  fill  against  the  in- 
side of  the  dam  completed  in  October,  making  a 
total  of  86,766  c.  y.  of  day  and  17,734  c.  y.  r.  for 
cntira  work;  onwatering  of  oolfdtdam  continued; 
mdde  work  ffaiished  in  February;  wreck  examined; 
mainmast  removed  for  transportation  to  Arlington 
Gimetary;  remains  of  66  men  recovered,  taken  to 
CJ.  8.  for  interment;  cofferdam  flooded;  hull  f^eed 
itsdf  firom  mud  and  flinaUy  rose  with  water;  on 
Mmt.  16^  1912,  wreck  towed  to  sea  and  buried  with 
pcxyper  ceremonies;  work  of  removing  cofferdam 
■od  restoring  site  started.    12. 3568. 

Ba.  idattve  to  removal  of  wreck  and  the  progress 
th«eaf  are  printed  in  H.D.  919, 61st,  ad;  8.D.765, 


6l8t,  3d.  R.  of  board  appointed  by  Sec.  of  Navy 
to  examine  wreck  contained  in  H.  D.  310,  62d,  ad. 

PHTSICAI.  C&ABACTBBISTICS. 

Description  of  Habana  H.    11,3040. 
Cydonio  disturbance  passed  over  Habana,  ddfty- 
ingwork.    11.3043. 

PBOJBCTS. 

'  The  removal  of  the  wreck  of  the  Maine  tnm  the 
H.  of  Habana  is  being  carried  on  under  acts  approv. 
May  9, 1910,  June  25,  1910,  and  Mar.  4,  1911.  Re- 
quires Sec.  of  War  to  provide  for  rai^ng  and  re- 
moval of  the  wreck  and  for  proper  interment  of 
the  bodies  therein  in  Arlington  Cemetery,  to  re- 
move mast  of  wreck  and  place  It  upon  a  proper 
foundation  in  Arlington  National  Cemetery: 
Impossible  to  prepare  an  accurate  est.  of  sum 
needed  for  work.  11,  3039.  Congress  desires 
wreck  to  be  so  exposed,  without  derangelnent  of 
parts,  as  to  permit  all  information  possible  to  be 
obtained  as  to  the  nature  and  locatfon  of  the  ex- 
plosfon  or  explosfons  which  caused  disaster.  11, 
3041.  Board  approves  design  for  a  dam  elliptical 
in  shape,  composed  of  cylinders  Bf/  diameter,  built 
of  steel  sheet  piles,  driven  to  d.  of  73';  cylinders 
placed  tangent  to  each  other,  connected  on  the 
outer  perimeters  by  short  arcs  of  similar  sheet 
piles,  and  with  the  cylinders  and  connecting  seo- 
tfons  flUed  with  stiff  day  from  the  H.  bottom 
near  by  and  rock.  The  centers  of  the  cylinders 
were  to  be  on  a  perimeter  of  elliptical  form,  with 
nu^or  and  minor  axes  of  395'  and  216^  1.,  reapeo- 
tivdy.    11,3042. 


H.  of  Habana.    11, 3040. 
Plan  of  cofferdam  around  wreck.    11, 3042. 
Photographs  showing  views  of  cofferdam,  eto. 
11,3050. 


MISC.  148. 


ROADS— ALASKA. 


APPBOPKIATIONS. 

1901,     125,000   04,  4219  (Valdes-Fort  Egbert 
sur.) 
2,  JiOO,  04*  4219  (Yukon-Coldfoot  sur.). 

27,500 


Chief  of  BnctDCcrs.    B.,  04, 744;  05, 7S2. 
In  fbarge.    M^.  J.  USUb.    B^  04»  4203;  Off, 


opebahons  abtd  pbojbcts. 

1904.  Son.  for  the  above  road  and  trail  were 
provided  fw  in  the  Army  app.  act  of  Apr.  23, 1904. 

The  Valdes>Fort  Egbert  road  is  some  400  m.  1., 
and  the  Yukon-Coldfoot  traU  in  the  neighbor* 
hood  of  90  m.  I. 

Coldfoot  is  on  the  headwaters  of  the  Koyukuk, 
within  the  Arctic  Circle,  in  latitude  67*  2V  n. 

6  parties  were  organized  in  Seattle  to  make  the 
surs.— 1  for  the  Coldfoot  trail  and  4  for  the  Valdes- 
Fort  Egbert  road.    The  Coldfoot  party  and  2  of 
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Ibo  VoUa-Fort  Egbvt  parties  nJltd  from  8«BtUa  The  gur.  from  Vildu  to  Fort  EttMrt.  A 

on  HBy  31  lor  Skagway,  mm  which  point  tb«;  wu  oompleted  on  Aug.  II,  im,  and  tbt  i 

nsrelogobrthtWhiUPMiR.  R  uid  Um  YukoD  numied  U  Saattla  on  Sept.  »,  Itot. 

R.  [« the  polnu  of  beginning  their  mpective  luis.  Pre.  Re.  on  the  lure.  *ere  lubmltLed  on  D 

!  otter  pwtlei  idled  from  Seattle  for  Vikiet.  1904,  end  were  pubUebnl  In  H.  D.  UO,  SSI. 

04,  iin.  OS,  Sis. 

IMS.    The  mr,  (ram  Yukon  R.  lo  Coldloot, 

ALiaM,  wu  Dompleled  tod  part;  ratomed  to  MAFS. 

Beattle  on  Aug.  11, 1901  Q*,  IIU. 


^nSC.  119.    BOADS— MOUNT  BAINIEB  NATIONAL  PAl 

APPKOPBIATIONS.  FHTSICAI,  CHARACTERISTICS. 

M;kr.  1,1903,  to  enable  ttw  Seo.  of  Uount    Rainier,   mmethuiH   known   u    1 

Wtv  to  ouee  a  siu.  to  be  made  Taeoma,  la  an  extinct  vokaoo,  the  top  of  < 

(or  t  wagOD  road  in  said  park  and  b  covered  with  perpetual  mow.    It  has  an  i 

lor  ranitr.  of  the  road 110,000.  O«,1303  lion  of  UfiX  above  sea  level,  and  bmn  a 

Apr.  38,  1801,  Cot  continuing  the  points   of   view   hai   ■   remarkably   lyninu 

lonitr.  of  the  wagon  road,  16,000  outline.    It  is  detached  trom  the  main  nn 

ulnblchihallbauHdlnsuraDd  the  CevadH,  being  several  m.  w.  oT  that  t 

psl.thecoitolBwijonraBd  hom  It  Isiriahxiy  to  sight  as  a  very  conspicuDus  ft 

ihe>.  boundary  of  UountRalnla  of  the  landjope  from  sea  level  at  Taeoma, 

Fonat  Reserve  into  said  park..    30,000.  OA,UDS  46  m.  distant,  and  b  of  oourM  visible  turn  b 

June  30,  1900,  lor  contlnuhig  the  ractions  to  much  greater  illsCaocaa.    On  acoot 

I  onitr.  of  the  wagon  road  lots  the  Iti  height,  Iti  symmeliy,  end  Its  vt^Qlty 

pert  from  tbew.  side 50,000.  00,831  •<•  level  trom  a  large  cl^  and  seaport.  It  li 

Mur.  4,  1907,  for  ooDtlauiDg  the  most  remarkable  mouDtab)  peak  hi  U.  8.  lerr 

c-onitr.  of  tbe  wagon  road  into  the  and  one  of  the  ramarkabte  faatiiree  of  Its  kit 

pork  from  the  «.  side 90,000.07,473  the  earth's  surface. 

M^y  U,  IBOS,  lor  ooDtiDuIng  the  Bnldes  the  mouDtalu  Itielf  and  its  imi 

i-onttr.oftbawagonroadintatha  oater,  whkh  is  still  warm,  the  national  pari 

rort  from  the  w.  side 10,000.08,1554  ioCBSt  nosrve  In  wUch  11  is  located  oootalD  i 

Miir,  4, 1009,  for  completioD  of  the  IsaWrea  of   gnat  K«alc  and  adantilb:  bii 

wmroa  road  Into  the  park  from  bdudhig  Living  glacWa,  waterUls,  lakes,  an 

the  V.  side 36,000.  OS, MS  latarcstlng  rock  tarmatlons,  and  vegetation  of 

June  B,  1910,  for  addl,  wMkupon  Tirietyand  bgauty.    All  these  will  be  rani 

Lhe  wagon  road  Into  the  park  acceasible  to  tourists  and  the  genenl  pubUc  b 

[ram  the  w.  slds 35,000.  lOtlOM  oonstr.  of  the  reads  in  progress.    04.4304. 

-    ■  -  It  seemed,  1903,  ai  though  best  rasulta  won 

'""•  «u,uwi  seentedbyBroadthat,  inoonnectionwlllKn 

CONTRACT.  means  ol  communication,  would  aftord  iccc 

1004.    A.    D.    Millir,   road   conatr.    05,  3614.  the  mountain  from  Taooms,  the  niansi  large 

{A.  W.  Killer.    07,  3471.)  via  Loogmlra  Springs,  the  Nisqually  glacier 
Narada  FalW,  to  Paradise  Valley  aod  the  Cai 

eVGlNBBRS.                                ^^  donds.    From  the  Utter  the  mmmlt  o 

ChW  ol  EDglneenu    R,  03.  37;  04.  74*:  08.  nio^^dn  am  be  reached  by  mountr--  -"- 

n'l'!^-^^^*"'"*'*"'**^***"*"^'  «»»^""-""»^-   oi«04. 


&,  04,  4ara;  OS,  383B. 
.    06,811. 


B.  U.  Chittenden.    R,  OO.  13 


Bridges. 

Cleathig  work.    04,1211. 
Corvee.   04.4313. 
Drainage.    04.4313. 
Or«Ilatits.    04,4311 


U.  C.  W.  EurU.    K,  OB,  3914,  mO;  10,  3033; 


Oradfaig.    04.4314. 

Repairing  roads  and  traUa.    OS. 

AsjlsUDk    Eugene  RlckSKk«r.    m,  04,  4307;  Surfacing.    04,  4314. 

IM.3M.  Width  of  wheeling.    04,4111. 


rSce  Vol.  II,  pp.  Ti-viii.  and  2087-1 
L    2011  for  explanations,  etc.       J 
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ROJICTS  AND  OPBKATION8. 

Bids  wen  invited  in  Um  latter  part  of  tha  season 
ef  1903  for  beginninc  the  dearinc  and  grabbing  of 
ttenad,  bat  the  proposals  raceivad  were  too  high. 

Bids  asaln  caUad  for,  for  beginning  the  clearing 
i3d  {Tubbing,  but  no  9kv.  bid  was  raoehred.  Mean- 
Tiiile,  gperfficatfans  wars  prepared  for  h^gfaning 
'^  roed  ooostr.  under  formal  contraot  and  on  a 
sole  that  w.  enable  cantiactors  to  undertake  it  to 
idTint^e. 

Tht  proposed  road  is  to  enter  tbe  park  Ihim  the 
v.,  lod,  Id  oonneotion  with  existing  R.  R.  and 
na^e  linei,  wiU  render  tbe  various  points  of  in- 
tetst  in  tbe  park,  indndlng  gladers,  fiOls,  r.  fonna- 
daos,  etc,  also  Paradise  Valley,  Gunp  of  the 
Goods,  sad  the  mountain  summit,  accessible  for 
tourists  and  others  ttom  Taooma,  the  nearest  large 
city.  Oi,4a03. 

Contact  made  for  road  constr.  into  the  park 
from  the  w.  Work  began  in  August,  1904,  and 
vu  coDtbiQed  as  long  as  the  weather  permitted. 
Aboot  1  m.  of  clearing,  giading,  and  grabbing  was 
dooe,  extending  ftom  Longmire  Springs  toward 
Pandise  Park.  Work  was  not  resumed  in  the 
VfH,  owing  to  financial  difficulties  of  the  con- 
tTwtor.  Tbe  contract  time  expired  June  ao,  1906, 
bat  the  time  was  extended  for  a  reasonable  period. 
05.751,28». 

1907.  Notification  of  annulment  of  contract  with 
ADMOler  for  constr.  of  road  was  received  at  this 
oSict  on  Jdy  8, 1906,  and  WOTk  was  commenced  with 
>ui«l  labor  and  Government  plant  July  9.  Oper- 
uioQs  daring  the  season  of  1906  were  carried  on 
bdow  Longmire  Springs,  and  0  m.  of  road  built 
ttd  abont  1|  m.  partly  buflt  between  the  w. 
l^oan<l«7  of  the  forest  reserve  and  Longmire 
Springs.  Work  was  carried  on  unta  Nov.  20, 
UK,  vben  It  was  suspended  on  account  of  uniiav. 
w«U»r. 

Work  was  resumed  on  Apr.  9,  1907,  and  the  un- 
<«npletcd  road  below  Longmire  Springs  was  prao- 
tianyflnished.    07,M7L 

The  work  aooompUshed  nndar  the  various  apps. 
to  the  dose  of  the  fiscal  year  endhig  June  30, 1906, 
kas foUowi:  Number  of  m.  of  road  constr.  and  in 
DM,  14;  nofflber  of  dl  of  road  partially  completed, 
U  total,  15.5.    08,806. 


1911.  On  July  1,  1910,  the  road  was  open  for 
public  travel  from  the  w.  boundary  of  the  forest 
reserve  to  Narada  Falls,  a  distance  of  19.5  m.  It 
was  incomplete  fh>m  Narada  Falls  to  Camp  of  the 
Clouds,  a  distance  of  4.5  m.  The  unfinished  seo> 
tlon  was  so  fiar  completed  during  the  season  of 
1010  that  the  entire  road  was  opened  to  the  public 
Sept.  1,  and  a  ntimber  of  stages  made  regular  trips 
between  Longmire  Springs  and  Camp  of  the  Clouds 
during  September.  Work  ceased  Nov.  3,  1910, 
CO  account  of  rain  and  was  resumed  on  June  30, 
1911. 

The  work  of  the  fiscal  year  included  the  removal 
of  debris  which  had  fallen  lh>m  the  slopes,  the 
completion  of  the  Narada  trestle,  other  brs.,  and 
grading,  widening,  and  surfacing  the  roadbed. 
11, 1117. 

SUBTBTS. 

The  sundry  dvfl  act  of  Mar.  3,  1903,  an.  a  sor. 
for  a  wagon  road  into  Mount  Rainier  National 
Park.    03,37. 

The  sur.  was  made  during  the  summer  and 
autumn  of  1903,  and  pre.  R.,  with  detailed  maps 
and  est  of  cost,  were  submitted  on  Feb.  9,  1904. 
A  cdUeotkm  of  photographic  views,  illustrating 
some  of  the  natural  features  which  the  proposed 
road  will  render  accessible,  was  also  submitted. 

The  sundry  civil  act  of  Apr.  28,  1904,  also  pro- 
vided for  a  sur.  and  est.  for  a  road  to  enter  the  park 
fh>m  the  e.  Preparations  to  begin  this  sur.  at  an 
early  date  were  under  way  at  the  close  of  the  fiscal 
year.  This  road  is  to  render  the  park  and  moun- 
tain accessible  lh>m  North  Yakima  and  Ellens- 
burg.    04»  4203. 

The  sur.  for  the  road  into  the  park  from  the  e. 
was  completed  in  October,  1904,  and  R.  and  est. 
were  submitted  on  Jan.  16,  1905.  The  est.  cost  of 
the  proposed  road  was  3375,600. 

The  R.  of  the  sur.  was  printed  as  H.  D.  283, 58th, 
8d.    00,2839. 

MAPS. 

04,  4306;  (photographs)  OS,  2554;  (photographs) 
00,2514. 


MISC.  150.    ROADS— MIUTABT  ROAD,  FORT  WASHAKIE 
TO  MOUTH  OF  BUFFALO   FORK   OF   SNAKE   RIVER, 

WYO. 


Bngliiccn.    Bi«  09,  640;  00,  721;  Ol, 


KNGDIEKRS. 

Chief  of 
S«;02,612:  03,675w 

In  Charge: 

CtptJCSanibrd.    IL. 99, 3881. 

^pt.  H.  H.  Chittenden.    B^  00,  6453;  01, 3823: 

02.3075:03,2837. 

Asiiitalitat 

U  A.  W.  Perry,  9th  Oav.    IL,  99, 3897. 
U J.  A.  Ryan,  9th Gay.    IL.,99,3803L 
W.H.Wood.    IL.,99,389& 


PHYSICAL  CHABACTBRISTICS. 

Detailed  deecription  of  the  routes.    99, 8884. 


PROJECT. 

The  sundry  civil  act  June  4,  1897,  app.  $10,000 
for  military  road  from  Fort  Washakie,  Wyo.,  by 
the  most  practicable  route  near  the  Wind  R.,  and 
to  the  mouth  of  the  Buffalo  Fork  of  Snake  R., 
near  Jacksons  Lake,  in  Uinta  Co.,  Wyo. 

The  purpose  of  the  road  to  render  possible  the 
movement  of  Cavalry  from  Fort  Washakie*  with 
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their  supplies,  by  as  direct  a  line  as  possible,  into 
Jacksons  Hole,  a  noted  game  country,  much  fre- 
quented during  the  hunting  season  by  Indians  of 
the  Fort  Hall  and  Wind  R.  Reservations,  wherv 
conflicts  between  these  Indians  and  the  Wyoming 
State  game  wardens  were  to  be  feared. 

1807,  the  work  in  charge  of  the  Quartermaster 
Department,  August,  1807,  plan  and  map  for 
locating  the  road  prepared  by  Lt.  H.  R.  Hickok, 
Ninth  Oavalry.  Judge  Advocate  Oeoeral  decides 
that  as  amount  fell  fiar  short  of  the  amount  required 
to  complete  the  work,  the  app.  could  not,  by  Its 
tarms,  be  used  as  far  as  it  would  go,  leaving  the 
work  incomplete.  1807,  a  reconnoissanoe  nuule  by 
Lt.  A.  J.  Perry,  Ninth  Cavalry.,  and  Lt.  J.  A. 
Ryan,  Ninth  Oavalry.  As  a  result,  suggested  that 
if  whole  of  app.  were  expended  on  the  section  of 


the  road  from  Clarks  Ranch  to  the  mouth  of  the 
Bulfiilo  Fork  of  Snake  R..  that  section  oonld  be 
made  passable:  and,  as  the  road  fh>m  Washakie 
to  Clarks  was  already  passable  during  the  greater 
part  of  the  year,  the  result  of  spending  the  whole  of 
the  app.  bet.  Clarks  and  the  month  of  BufEalo 
Fork  would  be  to  give  a  passaUs  road  aw  the 
entire  route.  This  decided  legal  by  the  lodge 
Advocate  Oeneral. 

Oapt.  J.  T.  KcBlain,  Nhith  Oavalry,  detaltod  to 
take  charge  of  the  constr.  War  with  Spain  stopped 
preparations.    09,3881 

Oapt.  J.  C.  Sanford,  Corps  of  Englneefs,  placed 
in  charge  of  the  work,  1808.  Work  on  the  road 
begun  Aug.  25..  Completed  Oct  7.    90,  asSL 

Sundry  dvU  act  June  6,  1000,  ao.  810,000  lor  ra> 
pair  and  completion  of  road.   01, 887. 


MISC.  151.    SUBTEYS— EBIE  CANAL  —  PRESERVATION 

OF  BENCH  MARKS. 


BNGINEBBS. 

ChM  of  Bnglneen.    B^  07,  646;  08, 861;  00, 
636;  00,715. 


In  cliaice: 

MaJ.  W.  8.  Stanton.    B^  07, 4122;  08, 3778. 

Capt  O.  D.  Fetch.    B^  00, 3860;  00^  640aL 


WLSC.  153.    FRONTIERS—] 

■NGINBBBS. 

Chief  Of  Bnglneen.   Bi«81»880L 


tJ¥% 


[CAN  FRONTIER. 


In  chaise.    HaJ.  O.  M.  Foe  (Bvt 
C6L,  A.  D.  C).    &,  81, 2811;  83, 282& 


Base.  153.    SURVEYS  —  GEOLOGICAL  AND  GEOGRAPH- 
ICAL SVRYETS  OF  THE  WAR  DEPARTMENT. 

BNGINBEBS.  Land  OfEioe,  hy  the  National  Academy  of  SdeniMS. 

Chief  ot  Bnglneen.  ^®»  ^  ^^3. 

Inibrmation  for  Gonsn.  i^lating  to  fnveetiga.  Lett«  to  the  p«eld«it  of  the  aoadamy.    78.  HI, 

tJoos  of  all  sun.  of  a  scientiilo  charaoter  under  the  "^^ 
War  and  Interior  Departments,  and  under  the 


Base.  154.    SURVEYS  -^  INSTRUBIENTS    ISSUED,    MAP- 

PINGS,  ETC. 

(See  Misc.  86-86  on  p.  2040  of  this  index.) 

BNGINEERS.  iii,  563;  81,  2811  (proftress  of  lailroads  In 

In  charge.    ICaJ.  O.  M.  Foe  (Bvt  Brig.  Gen.      Mexico);  83,  2825. 
and  (3ol.,  A.  D.  C).    lU  75,  ii,  1108;  76,  i,  122; 
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MISC.  iss. 

KrGUflCKES. 


ChkiaiEatfit 


LAE3B  ERIE— SHOALS  IN. 

Col.  J.  A.  Bmitb.    B^  97,  4123. 
IL,  9S,  430;  98,  4M»  97.         AMteUnt.    W.  T.  Blunt.    Bi«97,4ia8^ 


Ineliaiiw 


mSC.  IM.    LAKE     ERIE  —  WATER-LEVEL     OBSERVA- 
TIONS. 

BTGnnonuS.  Awl»tant>   W.T.  Blunt    90, 8684. 

ChkCoflncliiMB.    B^9O,630. 

In  dnnti   If^.  I*,  a  lAvMOun.   &.  90^ 


MISC.  157.  LAKE  SUPERIOR  —  SURVEY  OF  WEST  END, 
TO  DETERMINE  LOCAL  VARIATION  OF  THE  COM- 
PASS. 


APPioniAnoifB. 

1904.  1000  allotted  Aug.  5,1902. 
I.  by  G^pt  C.  L.  Potter,  Apr.  7, 1004»  and  Aa- 
sBtaot  Enginev  J.  H.   Darling,  ftidnding  tbe 

Ubwing: 

ooxnxTS. 

Qaptv  I-OntUna  of  mathoda  and  naoltL 

Qoptv  n— Veasel  and  instrumanta. 

Chapta  m—Darlation— method  of  determining. 

Qiaptff  IV— Method  of  radnolng  ohaerrationa 
iorwiitioo. 

O^itff  V— Teata  of  aoeuiaoy  of  aalmnth  oom- 
?<■  obsvTStlana  for  variation. 

Cbtptar  VI— Effect  of  change  of  Uititode  on 
dn1atis&-«arreetloDa. 

Cteptv  vn— Location  of  pointa  of  obaerrfttlon. 

Appflodiz  A— An.  change. 

Appendix  B-Local  attraction  in  Dulnth  H. 

KAPS  AHD  DIAGRAMS. 

SbMtl-Variationa  on  w.  portloii  of  Ltka  8ape> 


Sheet  n— Variations  in  Boperior  B.  and  other 
data. 

Sheet  ni— Variations  near  Stony  Pt.,  showing 
local  attraction. 

Sheet  IV— Deviation  curvea,  1903. 

Sheet  V— Deviation  curves,  1903. 

Sheet  VI— Meridians,  parallela  of  latitude,  and 
lines  of  equal  devtetion. 

Sheet  vn— Interpolation  curvea  for  time. 

Sheet  vm— Interpolation  curvea  for  latitude. 

Sheet  IX— Interpolation  curves  for  declination. 

Sheet  X— Attraction  of  iron  in  a  pier. 

Sheet  XI— Local  attraction  at  Grand  Marais, 
Minn.,  ashore. 

04,4133. 

(See  also  Misc.  101  on  p.  3133  of  this  index.) 

R.  by  Lt.  OoL  O.  D.  Fitch,  May  38, 1910. 
Detailed  R.  by  Mr.  J.  H.  Darling,  aasistant  engl- 

ia»3736. 
Maps. 

Chart.    10.3734. 
Deviation  corves.    10^  3781 


MISC.  158.  LAKE  SUPERIOR,  NORTH  SHORE  OF— SUR- 
TET  AND  LOCATION  OF  DANGEROUS  REEF  BfEAR 
MOUTH  OF  GOOSEBERRY  RIVER. 


In  ehargCk   ilaj.  1.  B.  Quinn.    IL,  90i  3S83. 
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MISC.  159.  LONOITUDE— Determination  of  Dlfferenc< 
Longitude  Between  Detroit,  Mich.,  and  Fort  Leavenwo 
Kans. 

(Sm  al»  Viae.  IBl  oo  p.  3111  o(  Uib  taidax.) 
■NOINIKBS. 
In  chUBB.    Lt.  E,  H.  Bnfbier.    Bi,  79. 1118. 

MISC.  160.  LATITUDE  AND  LONGITUDE  —  Coloi 
(Denver),  Kansas  (Forts  Hays  and  Wallace),  and  ( 
fornla  (Pueblo). 

BiraiNBBKfl.  AuHluK.    PitiL  T.  H.  SaOonL    «„  71 


MISC.  161.    NORTHERN  AND  NORTHWESTERN  LAKI 
CHARTS,  BULLETINS,  ETC. 

T4,  lao;  7S,  IX;  TG,  llC  77,  IK  78,  t 
IM:  80,  IM;  81,  Sja;  83,  SIO;  84,  MS;  a 
aa,  371;  87,  343;  88,  US;  89,  SMi  SO.  S 
US;  ea.  US;  S3,  «1;  M,  «T:  00,  402;  B 
S7,  Stt;  98,  HT;  09,  633;  00^  Til. 

For  raporta,  l»ai-l«lS,  at*  pag«  31U. 

Tbe  pragTH  o(  opantlonj  anda'  Um  pi 
chart  rsvlxlDD  appniv.  Apr.  17,  IMS,  vai  aa 


tennlnalad  In  1SS3  InnlTad  a  cnat  guanlltf  of 
utronomk,  lopognphli:,  and  brdTOcnphlE  work, 
■U  of  which  wai  pgrlormad  with  a  Ugh  d«cnw  ol 

accuracy  and  iklU. 

The  result  was  tbe  prepanUon  of  a  auiea  of 
nllaiile  charts  lor  lake  veswls  and  Um  tomlihbut 
of  a  basis  for  works  oI  chan-  Imp.  upon  the  lakes 
themselves  and  their  oonnectlng  walen. 

This  original  seriei  coDiLiIad  of  TG  charts,  all  of 
which  were  prloted  In  black  bom  copperplates. 

At  Uia  the  chart  weak  of  tha  Lake  aurvsy  wat 
cDvarcd  b;  pro),  approv.  Apr.  17,  IMD,  printed 
upon  page  »37,  B.  of  the  Chief  oT  Engineers  lt>r  1M». 
When  complelod,  due  to  changn  and  omlsaloaa 
contunplslad  by  this  proj.,  the  Lake  Survey 
aeries  will  comprise  about  104  separata  chaiU, 
this  number,  bowevar,  balng  approx.,  ai  ciitiim- 
nances  may  arisa  b  the  future  necessitating  the 
retention  of  some  of  the  H.  charli  as  separata  pub- 
IkatVma,  Instead  of  hiaeU  as  planned  1912. 


tiona  to  the  original  series,  baaed  on  the  later  sura., 
there  were  la  force  (1811)  130  Lake  Burvay  chaiti, 
tX  which  1  waa  In  black  from  old  copperplate,  79 
lithographs  In  colors  from  copperplate  tiansfva, 
■Bd  40  lithographs  hi  colors  from  stone  engravlnga. 
The  charti  issued  in  colors  have  aU  depths  ol 
IB  or  ar  and  less  in  blue,  showhig  at  a  glanca 
wboe  vessels  may  proc«ed  with  satety,  and  an 
considered  by  vessel  men  much  preleiBble  to  tin 
old  style  printed  In  plain  black  and  wliKe.  This 
MTlea  at  colored  cbarts  Is  believed  to  oonatltute  a 
dbtlncC  advance  in  chart  constr.  and  printiog 
and  mseti  with  high  bvor  from  navigalan  and 


RMOINBBBS. 

Chlel  ol  EOElneeca.    Ss^ 
«a,  74;  89,  OS;  70,  89;  71,  1 


'SS- 

• 

Number  ol  obacU   In  tam 

■» 

of  existing  serlee  and  coik- 

Nnmber   of  new   charts   or 
One  of   the   number  will 

cdiarta    or    charta    com- 
C^t^  revised  for  flnal 

ao 

Number  of  ciiits  uodii' re- 

» 
u 

Number  til  ciWts  M  bi  r» 

Number  of  charts  to  be  re- 
-vlssd  and  Inued  aa  buaU... 
Number   ol   charts    to   be 

Addmonal'MST'diarte  ii^ 

OD 

nr  the  ohazts  to  be  revlaed,  in  wtiole  or  In  part,  had  already  been  reviaed  for  peoerapEilc  pci 
7  others  had  been  revised  for  hydnniaphy.  laoludlnB  ihiee  partially  revlaed  and  Iho  i»w 
he  oharta  completely  ravlssd,  the  total  nuiobar  of  the  sarin  in  loroe,  based  on  the  standard  ga 

dI  U  oharta  either  new.  completely 


'See 
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Of  Um  tttire  series  of  Lake  Surrey  charts  there 
t&d  ben  issued  in  cohnS  on  July  1, 1900;  12  on 
Hy  1, 1901;  30  on  July  1, 1902;  49  on  July  1, 1S08; 
SioaMj  I,  ma  73 on  July  1, 1905;  97  oo  July  1, 
IflS:  IIOOQ  July  1, 1907;  117  on  July  1, 1908;  122  on 
Jul;  1, 1900;  I2i  on  Joly  1, 1910;  126  on  July  1, 1911; 
led  134  00  Joly  1,  1912,  indndJng  the  5  cenenl 
darts  fonnerly  pohUsbed  by  the  Hydrographio 
OSce  of  tl»  Navy  and  "now"  publisbed  and  sold 
Ij  the  Lake  Simr^  offloe. 

The  ndoction  of  the  number  of  charts  in  oolots 
torn  12S,  Jane  30,  1911,  to  124,  June  30,  1912,  Is 
•ceoonted  for  by  the  droppizig  of  5  old  charts  super- 
seded by  the  work  of  rerision  under  the  chart 
N» »»1  the  issuance  of  3  new  charts;  probably 
man  adTioti^eous  to  reduce  the  number  to  HI 
QsteadoftolOl 

Ip  to  Feb.  ao,  1890,  one  Ikill  set  of  charts  was 
iaced  free  to  each  U.  8.  registered  vesseL  Any 
additional  charts  furnished  such  yessels  and  all 
i^roisfaed  far  other  unofficial  use  were  sold  at  the 
cniionn  price  of  30t  each;  pursuant  to  law,  since 
tbao,  the  charts  have  been  sold  for  all  private  and 
coaiSciai  nse  at  prices  ranging  from  5i  to  30t  each, 
^  price  being  intended  in  each  faiatance  to  cover 
^T  the  co6t  of  paper  and  printing. 

Charts  may  be  purchased  at  the  main  ofBoe  at 
Detroit,  at  the  canal  office  at  Sault  Ste.  Marie, 
Mich.,  aod  at  the  U.  8.  Engineer  office  in  Buffalo. 

Complete  sample  sets  may  be  seen  at  the  TT.  8. 
Eo^neer  offices  at  Bnluth,  Milwaukee,  Chfcago, 
Onod  Rapkis,  Qeveiand,  and  Oswego,  enabling 
purchasers  lo  select  exactly  the  charts  they  wish 
tocrder. 

From  1882  to  June  30,  1912,  $43,215.24  derived 
has  sale  of  charts. 

Doriof  the  fiscal  year  ending  June  30,  1912,  the 
rjmber  of  cherts  sold  by  the  Detroit  office  was 
13^1,  and  by  the  BuiZalo  office  2,506,  the  aggro- 
mt  sales  behig  16,127.  The  Deeroit  office  Issued 
Wj  charts  for  official  use  and  the  Buffalo  offloe 
SS,&  total  of  3,21L 

To  1912  about  443,770  of  these  charts  had  been 
»)d  and  issued  for  actual  servfoe. 

For  other  Government  offices  various  charts  are 
FTinted  In  colon.  For  the  Chief  of  Engineer's 
0^  (onder  app.  "Maps,  War  Department") 
the  bllcwing  were,  for  example,  reproduced  and 
pfiDted  (1912):  4  H.  charts  and  10  different  pro- 
tractor variants  of  these  charts;  topographfoal 
oap  of  northeast  Virginia,  in  black;  Petersburg 
^  Five  Forks,  hi  colors;  3  mapt  Illustrating  the 
)  dsys'  Battle  of  Gettysburg,  In  cotors;  aod  7  miU- 
tvy  ntaiwavflr  ground  maps,  4  in  black  and  3  in 


colors.  An  engraving  on  copper  of  3  sheets  of  the 
military  sur.  of  Luion,  Philippine  Islands,  was  In 
progress. 

The  preparation  and  Issue  of  the  series  of  bulle- 
tins supplementary  to  the  charts,  relating  to  the 
R.  and  H.  Imps,  and  navigation  of  the  Great  Lakes, 
was  begun*ln  1889  and  was  transforred  to  the  oftloe 
d  the  Lake  Burvoy  at  Detroit  in  1902.  Theoe 
bulletins  are  Issued  annually,  with  monthly  sup- 
plements, during  the  season  of  navjgatloo,  and 
give  the  latest  and  fullest  descriptkms  of  progress 
in  R.  and  H.  imps,  on  the  Great  Lakes  and  their 
CGoneothig  waters,  as  well  as  significant  results  of 
surs.  In  rhose  waters  made  under  the  directloa 
of  district  engineer  officers  and  of  the  Lake  Survey. 
If  deemed  helpAil,  small  maps  showing  location 
of  new  shoals,  changes  In  important  chans.,  locali- 
ties hitherto  uncharted,  etc.,  are  inserted  in  both 
bulletins  and  supplements. 

The  C.  affected  by  the  operatfons  of  the  Lake 
Survey  and  depending  upon  the  publicatkm  and 
constant  revision  of  charts  and  bulletins  Is  prac- 
tically the  entire  C.  of  the  Great  Lakes.  To  keep 
pace  with  the  needs  of  this  rapidly  growing  traffic 
requires  that  the  orgaolaatfon  and  plant  be  op- 
erated to  their  utmost  capacity  during  the  relatively 
short  seasons  available  for  field  work.  The  greatly 
Increased  demand  for  lake  charts  uid  the  publica- 
tion by  the  Lake  Survey  of  the  Mercator  charts  of 
the  Hydrographic  Office,  U.  8.  Navy  (6  general 
charts  of  the  Lakes),  have  materially  increased 
the  olBce  operations. 

In  charKet 

Ua].  W.  F.  Raynolds  (Bvt.  Col.).  Ra^  66,  it,  40; 
(Lt.  Col.)  67,  864;  68,  932;  69,  558;  70.  000. 

M^.  C.  B.  Comstock  (Bvt.  Brig.  Gen.).  Rs.,  71, 
1020;  72,  1068;  73,  1201;  74,  11,  476;  75,  11,  918; 
76,  Ui,  125;  77, 1195;  70, 1971;  80, 2437;  (Lt.  Col.) 
81, 2801. 

Capt.  H.  M.  Adams.    Rs.,  78, 1416. 

Lt.  Col.  O.  M.  Poe.  Rsn  83,2377;  84, 2373;  83, 
2619;  87,  3143;  88,  2810;  (CoL)  80,  2865;  00,  3588; 
01, 3027;  02, 3407;  03, 4343;  04, 3315;  05,  4159. 

Lt.  CoL  O.  J.  Lydecker.  Rs^  06, 4017;  07, 4009; 
08, 3745;  00,  3857;  00,  5317. 

For  Engineers,  1901-12,  see  Northern  and  North- 
western Lakes— Surveys,  etc. 

OPRRATIONS. 

See  Note  at  head  of  this  abstract;  reports  of 
Engineers  hi  chaiige  above;  and  Misc.  162,  p.  2124  of 
this  index. 
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MISC.  162.    NORTHERN  AND  NORTHWESTERN  LAKES  H 

SURTETS,  ETC. 

i 

Note.— As  early  as  1816  local  siiiv.  of  the  Great  The  sur.  proper  has  tnaa  the  beginniag  be^ 

Lakes  for  special  purposes  were  xnade  by  Engineer  carried  on  under  the  War  Department,  being  d 

officers,  but  the  "Lake  Survey"  as  a  systematic  first  conducted  by  the  Chief  of  Topographic^ 

work  was  commenced  in  1841.  •  It  was  diligently  Engineers,  and  by  the  Chl^  of  Engineefs  after  th 

prosecuted  thereafter  until  1882,  when  for  a  tima  consolidation  of  the  Topographical  Engineers  wid 

extended  field  operatkms  were  suspended.  the  Corps  of  Engineers.                                          | 

The  oomction,  printing,  sale,  and  issue  of  charts  A  full  account  of  tha  opentiaDS  of  the  Lalq 

has  continued  without  cessation,  the  additions  Surrey  ftom  May,  1841,  to  July  1,  1881,  Is  cod 

and  oorrections  balng  largely  based  upon  local  tained  in  Professlinial  Papen,  Corps  of  Bngineei^ 

Burs.  and  Rs.  by  Engineer  oflScers  in  ohaige  of  U.  8.  Army,  No.  24,  which  descrfbes  in  detail  tt^ 

the  R.  and  H.  imps,  on  the  lakes.  methods  of  primary  triangulation  employed.    Ai 

Systematic  field  work  was  resumed  in  1880;  extract  ih>m  this  publication  describing  the  coq 

since  prosecuted  with  increased  vigor.  dition  of  lake  navigation  in  1841  is  printed  In  tb 

In  1898  operations  were  extended  to  include  An.  B.  of  the  Chief  of  Engineers  for  1910,  p.  1043.  , 

cognate  work  of  observing  and  investigating  the  The  early  operations  of  the  Laka  Survey  wed 

levels  of  the  Great  Lakes  and  their  connecting  conducted  with  a  view  to  meeting  the  demaodi 

waters,  with  a  view  to  their  regulation  in  the  of  a  limltad  navigation  where  the  greatest  dre^ 

interest  of  C.  was  12*.    With  the 'expansion  of  lake  C,  the  in 

1  Regulation  of  Lake  Erie.— Act  June  13,  1902,  requested  the  President  to  invite  Great  Britain  to  joii 
In  forming  an  international  commission  (3  ih>m  the  U.  S.  and  3  to  represent  Canada)  to  investigate  an^ 
report  upon  the  conditions  and  uses  of  the  waters  adjacent  to  the  boundary  Unas  between  U.  S.  and  Canads 
upon  mainten.  and  regulation  of  suitable  levels,  upon  effect  on  shores  of  waters  referred  to,  upon  interest! 
of  navigation  affected  by  diversions,  etc.,  upon  measures  to  regulate  diversion,  and  to  make  reooms.,  «t& 
as  shall  best  subserve  the  interests  of  navigation  in  the  said  waters.  The  commission  to  report  npoa  tiu 
advisability  of  locating  a  dam  at  the  outlet  of  Lake  Erie,  and  to  reoom.  agreement  of  treaty  which  should 
provide  for  the  constr.  of  the  dam;  ests.,  eto. 

B.  dated  Buffalo,  N.  Y.,  Jan.  8, 1910. 

Members  of  the  commission:  Brig.  Gen.  O.  H.  Ernst,  George  Clinton,  and  E.  E.  HaakalL  Ganadiaa^ 
Geo.  C.  Gibbons  (chairman)  and  Wm.  J.  Stewart.    Secretary,  W.  Edward  Wilson  (Americaii  section.^ 

From  a  study  of  a  large  mass  of  data  apparent  that  regulation  of  Lake  Erie  within  a  range  of  V  imprad 
ticable,  between  limits  of  573.7  and  574.7.  Some  notable  low  levels  could  have  been  raised  by  aome  rvgi^ 
lation.  In  considering  measures  for  the  latter,  after  weighing  the  advantages  and  disadvantages,  Uh 
commission  expressed  the  opinion  "that  the  advantages  are  not  of  such  overwhelming  character  as  u 
justify  the  two  Governments  in  entering  upon  that  vexatious  question,  and  we  therefore  reoom.  that  tl^ 
'regulation'  of  Lake  Erie  be  not  undertaken,  meaning  thereby  the  most  complete  practicable  regulatiod 
such  as  can  be  secured  by  a  dam  and  sluice  gates  located  at  or  near  Bul&Uo." 

<< Compensating"  works,  as  opposed  to  ''regulating"  works  suggested  for  raising  the  level  of  LAke  Erii 
« sufficiently  to  compensate  for  the  damages  heretofore  inflicted  by  the  Chicago  Drainage  Canal  and  othei 
deteriorating  influence."  Believed  that  somewhere  in  the  Niagara  R.  between  Lake  Erie  and  the  FaUj 
a  submerged  dam  might  be  placed  for  the  purpose.    Surs.  in  progress  to  determine  exact  location. 

Discussion  of  the  regulation  of  Lake  Superior,  of  Lake  Michigan-Huron,  and  Lake  Ontario.  "If  th^ 
level  of  a  lake  has  been  lowered,  whether  by  diversion  through  the  Chicago  Drainage  Cuial  or  by  enlarge 
ment  of  the  outlet,  the  remedy  seems  to  lie  in  'compensating*  rather  than  in  'regulating'  works." 

Discussion  of  the  use  of  Lake  Superior  as  a  reservoir,  proposed  "by  persons  not  fiimiliar  with  the  Greai 
Lakes,"  to  compensate  for  the  diversion  of  water  through  the  Chicago  Drainage  CanaL  "It  is  not  in  th^ 
power  of  man  to  improve  this  uniformity  of  flow  (of  Lake  Superior)  to  any  important  degree."  Disturbing 
it  would  seriously  affect  levels  in  lakes  below. 

Contents:  Great  Lakes— Areas  and  watersheds— Water-level  records— Equation  for  stream  flow— Di» 
charge,  St.  Marys  R.— Discharge,  St.  Clair  R.— Discharge,  Detroit  R.— Dischaige,  Niagara  R.— Discharge| 
St.  Lawrence  R.— Discharge  increments  of  the  R.  outlets  of  the  Great  Lakes  system— Supply  factors  ol 
the  Great  Lakes— Regulatfon  of  Lake  Erie  as  proposed  by  the  U.  8.  BE.  on  Deep  Waterways— Practical 
regulation  of  Lake  Erie  bet.  stages  573.7  and  574.7, 1903  levels— Effect  of  regulation  of  Lake  Erie  bet.  staged 
573.7  and  574.7  on  water  levels  of  Lake  Ontario  and  St.  Lawrence  Canals— Practical  regulation  of  Lak< 
Erie  bet.  stages  672.0  and  574.5,  1903  levels— Effect  of  regulation  of  Lake  Erie  bet  stages  573.0  and  574.5, 
on  water  levels  of  Lake  Ontario  and  St.  Lawrence  Canals— Effect  of  regulatfon  of  Lake  Erie  bet.  stages 
672.0  and  574.5,  on  water  levels  of  Niagara  R.— Effect  of  regulation  on  Lake  Erie  bet.  stages  572.0  and  574.5^ 
on  water  levels  of  Lake  St.  CSair,  Lake  Michigan-Huron,  and  connecting  waters— Regulation  of  Lake 
Superior— Diversion  of  water  through  Oiicago  Drafaiage  Canal,  the  effect  of  diversion  on  Lakes  Michigani 
Huron,  Erie,  and  Onterfo,  and  the  regulatfon  of  Lake  Superior  to  compensate  for  the  diversion  at  Chicago-i 
Regulatfon  of  Lake  Michigan-Huron— Regulation  of  Lake  Ontario— Compensating  works  in  the  Niagara 
R.^Tables  and  Plates,  pages  63  to  158. 

B.  published  as  H.  D.  779, 61st,  ad. 
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inase  ta  vmaatH  dimensions,  and  tbe  creation  of  completed;  ordinary  somidlng,  63%,  and  deep-flea 

<*:ac5  and  Hs.  with  prognssively  increasing  d.,  soanding,  15%;  sweeping,  61%;  hydraulic  measure- 

t^e  Late  Surrey  has  kept  pace  with  the  incrtaaing  ment,  M%:  and  magnetio  observations,  94%  com- 

daoands  by  a  conespondfaag  esctenaion  of  the  pleted  on  land  fiid  35%  on  water.       # 
snpe  of  its  operations.  While   progress   toward   completion    of   these 

Tbe  highest  attainable  standards  of  aocm-aoy  branches  of  the  work  may  thus  be  definitely  stated, 

nd  ficellenee  have  characterised  the  work  firom  the  issoeofcharts,  perhaps  the  most  important  duty 

cu  beginniiis,  and  the  work  now  in  progress  under  of  the  Lake  Bonr^,  is  a  conUnuous  (unction,  in- 

pnseot  mpptox.  projs.  is  merely  an  extension  of  creashig  in  importance  with  the  growth  of  the  lake 

tie  earlier  work  to  limits  which  were  not  antfel>  C.  and  subject  to  constantly  increasing  demands, 

pairf  by  the  most  sanguine  spirits  of  former  days.  »  «»»rt««i  *  «„*vmra 

Tte  pffwant  general  proj.  of  the  Lake  Survey  a*^»w**atiows. 
rate  detaOs  in  the  an.  B.  for  1007,  pp.  844  to  860)         Surveys: 

poposes  the  aeoertataiment  and  chartering  of  lake  ICv.  8,1841 $15,000 

d  in  all  stgniflcant  regions  of  the  Great  Lakes  May  18, 1842 20,000 

to  a  piane  30r  below  the  adopted  1.-W.  datum  of  liar.  1, 1843 30,000 

13  open  lakes  and  25"  below  the  ooiresponding  Jane  17, 1844 20,000 

^rom  in  tlie  chans.  of  the  connecting  Rs.,  to-  lCar.8,1845 20,000 

^tte  with  tbe  conipletion  of  the  related  operations  Aag.8,1840 26,000 

cftnaagulation  and  precise  leveling  stm  needed  to  Aug.  12, 1848 25,000 

omtTol properly  the  areas  under  sor.  Mar.  8, 1848 10,000 

lo  additJon,  the  general  proj.  provides  for  the  8«!Pt.  28, 1850 25,000 

eitaslon  of  R.  discharge  measurements,  for  in-  Mar.  8, 1861 26,000 

TcsUgstions  of  lake  lev«s,  and  for  magnetio  son.  Aag.30,1852 25,000 

h  aad  near  main  vessel  courses,  whOe  prompt  ex.  Mar.  3, 1853 60,000 

of  iiws  where  obstrs.  to  navigation  have  been  Aug.  5, 1864 60,000 

npgrtedwiU  be  continued  as  heretofore.  Mar.  3, 1866 60,000 

T:k  vater  area  charted  is  about  06,000  sq.  m.,  Aug.  30, 1856 60,000 

of  which  about  two-thirds  is  on  the  American  side  Mar.  3, 1867 60,000 

of  tbe  international  boundary.    The  shore  line  te  Jimel2,1858. 76,000 

ftboat  8,345  m.  in  length,  and  of  this  the  Amerioan  Mar.  3, 1860 75,000 

lB:*is4,700nL    As  a  basis  of  comparison,  the  total  Jane21, 1880 76,000 

sDocf  Une  of  the  Atlantic,  Pacific,  and  Mexican  Mar.  2, 1861 76,000 

sabcardsof  the  U.  B.,  excluding  Alaska  and  aU  July  6, 1862 105,000 

k:iads,isstaledhi8.  D.74,63d,2d,  tobe6,706m.  Fetf.9,18e3r. 106,8n> 

.aaj?.  July  2, 1864 100,000 

The  work  of  tbe  sor.  has  not  been  limited  by  tbe  Feb.  28, 1865 125,000 

oadoDsl  boondary,  as  the  predomnanoe  of  the  Junel2, 1866 60,000 

utiptfon  interests  of  the  U.  8.,  iamountlng  to  Mar.  2, 1807 77,500 

flS^of  theC.  of  the  Great  Lakes,  has  wananted  Mar.  2, 1868 77,600 

son.  ixtendhig  to  those  parts  of  the  mafaitiavded  July  »,  1868 76,000 

vHBd  tracks  passing  through  Oaoadian  waten.  Mar.3, 1860 100,000 

GBadian  shore  line  has  also  been  sor.  where  the  JolylS.  1870 100,000 

ddioeatlaa  of  these  shores  is  essential  to  the  in-  Mar.3,l87l 176,000 

tesrtty  of  navigation  charts,  as  along  Rs.  and  Jon*  10, 1872 176,000 

vboe  vessel  ooQises  lay  dose  to  Oanadian  territory.  Mar.3, 1873 175,000 

Tbe  scope  of  operations  was  enlarged  by  the  act  Jane23, 1874 176,000 

of  Coogreas  approv.  Mar.  4,  1911,  wherein  it  was  Mar.  3, 1875 160,000 

provided  that  the  sor.  of  the  northern  and  north-  ^^7  31,   1876  (not  indudtag 
vestflcn  lakes  should  be  extended  to  indude  the         818.000   applied    to   sur.    of 

ascoxal  navlgatiie  waters  of  the  New  York  canals.         Mississippi  R.) 84,000 

After  the  completfan  of  the  pit^.,  the  mainten.  Mar.  3,  1877  (not  indading 
cf  8  shmU  equipment  and  organisation  will  be  826,000  applied  to  sur.  of 
raqaired  for  such  minor  surs.  as  may  he  needed  to  Mississippi  R.  and  indude 
(teerve  sad  verify  natural  changes  and  to  investi-        ^  80,600  received  fh>m  sale 

eate  wrecks  and  other  artificial  obstrs.  and  to  ke^         of  steamers) 94»80O 

cp  tbe  tevisfon  and  bsne  of  charts.  Ja°a  20,  1878  (not  including 

TU  state  of  the  field  work  of  the  Lake  Survey        849,600   applied   to   sur.   of 

OQ  tbe  Great  Lakn  and  connecting  Rs.,  which         Mississippi  R.) 40,600 

isdades  operstk>DS  of  triangulation,  topography,  Mar.  3, 1879 85,000 

piedse    leveling,    ordinary    soundhig,    deep-sea  Junel6,  IKSO 40,000 

nrnding,  sweeping,  hydrauUo  measurement,  and  Mar.3, 1881 18,000 

ssgnette  observations,  was  est.,  June  30,  1912,  to  Aug.  7, 1882 12,000 

U  as    follows:  Triangolatton,    8fl%    completed;  Total    12  039  879 

topography,  70%  completed;  precise  leveling,  64%  '      ' 
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Cbarts  for  use  of  oavjgatorsi  printing 
and  issue  of;  and  electrotyping  copper- 
plates for  chart  printing: 

Mar.  3, 1883 18,000 

July  7, 1884 3,000 

Mar.  3, 1885 3,000 

Aug.4,1886 2,000 

Mar.  3, 1887 2,000 

Oct.  2, 1888 2,000 

Mar.  2,1889 2,000 

Aug.30, 1890 2,000 

Mar.  3, 1891 2,000 

Aug.5,1892 2,000 

Mar.  3, 1893 2,000 

Aug.  18, 1894 2,000 

Mar.  2, 1895 2,000 

June  11, 1896 2,000 

June4, 1897 2,000 

July  1, 1888 8,000 

Mar.  3, 1899 8,000 

JoneO,  1900 8,000 

Total 42^000 

Surveys,  and  additions  to  and  correct- 
ing engraved  plates. 

Mar.  2, 1888 85,000 

Aug.30, 1890 10,000 

Mar.  3, 1891 10,000 

Aug.5,1892 5,000 

Mar.3, 1893 25,000 

Aug.  18, 1894 25,000 

Mar.  2, 1895 25,000 

June  11, 1896 25,000 

June4, 1897 25,000 

July  1, 1898 25.000 

Mar.  3, 1889 25,000 

June  6, 1900. 75,000 

Total 280,000 

Surveys,  including  investigations  of 
lake  levels,  correcting,  printing,  and  issu- 
ing charts  and  bulletins: 

Mar.  3, 1901 $100,000 

June28, 1902 150,000 

Mar.  3, 1903 160,000 

Apr.  28, 1904 150,000 

Mar.  3, 1905 100,000 

JuneSO,  1906 75,000 

Mar.  4,  1907 75,003 

May  27,  1908 125,000 

Mar.  4, 1909 125,000 

June  25, 1910 125,000 

Mar.  4, 1911 125,00J 

Total 1,300,000 

Grand  total  (12,  3548) 4,561,879 
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directions,  are  the  data,  and  where  there  is  a  singi* 
measured  base.    72, 1042. 

Adjustment  by  least  squares  of  triangles  con- 
necting Minnesota  Pt.  and  Keweenaw  base  in 
Lake  Superior.    73, 1175. 

Note  on  the  probable  error  of  latitude  determina- 
tlons  with  cenith  telescope.    73, 1178. 

Length  of  Keweenaw  base.    74,  il,  444;  77,  1128. 

Memoranda  respecting  Lake  Sur.    75, 11,  857. 

Standards  of  length.    77,1105,1110. 

Variation  of  length  of  zinc  bar.    81,  2789. 

Leveling  observations;  comments  on.    70,  iii,  76. 

Expansion,  W  brass  bar  for  1*  F.    77, 1123. 

SUEYBTS,  BUBOPBAN. 

Notes  on,  compiled  under  the  direction  of  Maj. 
C.  B.  Comstock.  Oct.  9,  1876.  Lake  Survey 
Office.    Contents  76,  ill,  126. 

BiltlBli  Surveys.— Methods  and  processes  of 
ordnanoe  surveys,  compiled  by  Capt  H.  M.  Adams, 
Corps  of  Engineers,  U.  S.  Army. 

Notes  compiled  by  Lt  P.  M.  Price,  Corps  of 
Engineers,  U.  8.  Army.  With  ordnance  survey 
maps. 


German  SiirveyB«^Notes  compiled  by 
Comstock  and  Lt  P.  M.  Price. 

State  Geological  Listitute.  Translated  by  F.  W. 
Lehnarts. 

Geological  map  of  Prussia  and  the  Thoringian 
States.    Translated  by  F.  W.  Lehnarts. 

Instructions  for  royal  State  geologists.  Trans- 
lated by  F.  W.  Lehnarts. 

Auatilui  Surveys,— Memoir  Idmished  by  Aas- 
trian  Government.    Translated  by  F.  W.  Lehnartz. 

Itftllan  Surveys.— Italian  chartography. 
Notes  by  Capt.  H.  M.  Adams,  Corps  of  Engi- 
neers, U.  S.  Army.,  on  Italian  maps. 

Spanish  Surveys.— Translation  of  descriptioQ 
of,  by  Lt  P.  M.  Price. 

Swiss  Surveys.- Notes  compiled  by  Lt.  P.  M. 
Price. 

Swedish  and  Norwegian  Surveys.— Statistics 
relating  to  geodetical  and  topographical  work. 
Translated  by  Mr.  Liljencrants. 

Notes  on  maps  of  Sweden,  by  Lt.  P.  M.  Price. 

Notes  on  maps  of  Norway,  by  Lt  P.  M.  Price. 


See  VoL  II,  pp.  Ti-viii,  and  2037-1 
2041  for  explanations,  etc.       J 
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IMgfan  Suifeys.— Notos  on  toposr^hical  map 
«f  Bdpim,  by  Gt^t  H.  M.  Adams. 

tusskn  Surfe78«->Not€a  on,  by  Ifi^.  Oom- 

]lapB«-€aniple  maps  of  tba  Tarioos  coaatrlM 
aam   7a,ili,12S. 


Ctpt  H.  M.  Adams.    WL,  77, 1109;  78.  iii,  1S56 

CoL  0.  IL  Poe.  Rn  83.  2m;  84.  2973;  8/li 
Sit;  M,  2865;  90,  3588;  91,  8027;  99,  3407;  98. 
es;  04,3815;  90. 4150. 

• 

Lt  CoL  G.  J.  Lydeekar.  B.,  98.  4017,  406^ 
97,  tm-,  98. 3745;  99,  38ftl;  00,  6317. 

Sbotl  off  Port  Austin  Ught  station,  Saginaw  B. 
84.«61 


Uaj-  W.  L.  FidL 

xn;04,«5i. 


01,  3701;  OS,  2783;  08, 


Maj.L.H.BeadL    Rn08,277S. 
CoLO.J.Lydacksr.    Bn  08, 2341. 
M^aSaUsr.   B, 07, 2443;  06, 2511;  09, 2«n. 
M  C.  8.  Riebe.   Bn  10.  2701;  (Lt  OoL)  11, 

oniiTioifs. 

S«a  "Note''  on  p.  2124  of  tliJs  index. 

Swalso  "Speciftl  Reports,"  p.  2128  of  this  index. 

HAPS,  PLATBS,  ETC. 

Bmiaetrie pressors,  1860-64.    86.ii,7& 

Pncros  cbsrt,  sarveys,  Qreat  Lakes.  71,  1026; 
73,  m:  73, 1174;  74.  406;  78,  858;  78,  Hi,  8;  77, 
m  78, 13S8;  79, 18M;  80,  2366. 

Mtto  solar  dinnial  water-level  corye,  Mflwaukee, 
^is.  72,I088l 

Corres,  level  of  lake,  at  Oswego,  1872.    79,1088. 

Theodolite  axes.    72,1049. 

Eomding  tnm  craft    79, 1090. 

tfcBQ  nisr  diurnal  water  level,  Dnluth.    78, 

m. 

Tram^tioD,  Wis.  and  Mkh.    74.  406;  78, 868; 
76,iii,S;77,1108;  78,1358. 
TriaDKnlatioo,  St.  Lawrence  R.    78,111,102. 
Ordnaooft  cbsrts   (sample),  foreign    countries. 

Traosnlstion,  Lake   Ontario.    78,   ill,  8;  77, 

TriucQlatioD,  Lake  Erie.    78.  iii,  8;  77,  1108; 

78,13S8w 

Coves,  tabs  changes,  base  measuring.    77, 1128, 

m 

BofiDgi,  WaiiKtppi  R.    77, 1190:  78, 1383. 
Trangulstion,  Mississippi  R.    79,1804. 
Sooodiog  machine.    79,1964. 
^omdings,  Minissippi  R.    79,1966. 
Triuculstiim,  8.  of  Chicago.    80.2366. 
^riaDgulstkm,  8t  ICarys  R.    93, 4350;  94, 3328; 

Veiodty  Carres,  Niagara  R.    94,4368. 
&cl>eoeaf]aogltudework,etc.    94.4368. 
C^  of  Laks  Erie,  showing  water  hanking 
<^KitoniL   94,3431 
Tu{eti,8tlfsryBR.siir.    98,4248. 


loe-boring  machine,  etc.    98, 4248. 

Sweeping  apparatus  for  shoal  finding.    98,  4066. 

An.  watei^level  curve.  Band  Beach,  Lake  Huron. 
97,  4070;  98,  3772;  99,  3852;  00.  6318.  St.  ICarys 
Falls  CaoaL  97,  4070;  98,  3772;  99,  3852;  00. 
5318. 

Qauge  records,  Bt  CHair  R.    00.5326. 

Oatamaian,  current-meter  observations.  00^ 
5826. 

BeU-ragistering  water  gauges.    00.5326. 

Current  obssrvations,  reel.   00. 5336w 

Discharge,  Niagara  R.    00.5360. 

Submarine  contours,  etc.,  St  Qair  R.    00.  6400. 

Slopes  in  chans.  connecting  Lakes  Huron  and 
Erie.    00.6400. 

Rating,  cunent  meter,  68  observations.  00. 
5400. 

Records,  self-rsgistering  gauges,  St  Clair  R. 
00.5400. 

Current  velocity  following  floctuati(ms  in  water 
levels.   OOr5400. 

Current ''pulsations."   00.5400. 

Discharge,  St  Clair  R.    00.5400. 

Curves,  mean  velocity.    00. 5400. 

Water  surteces,  Lake  Huron.    00, 5400. 

Gauge  relation.  Lake  Huron  and  Lake  St  Qair. 
00,5400. 

Characteristfcs,  St  dair  R.    00,5400. 

Water  levels.  Lake  Huron,  Lake  St.  Clafr,  lAke 
Erie,  St  Clair  R.,  and  Detroit  R.    00,  5400. 

Curves  show  oedllatfens,  Lakes  Huron,  St. 
Caair,  and  Erie.    00.5400. 

Curves,  mean  annual  variations  in  fall,  St.  Clair 
nd  Detroit  Rs.    00.5400. 

Water  level.  Lake  Huron,  1894-1900,  showing 
effect  of  withdrawing  lOjOOO  c.  f.  per  second  fropi 
Lake  ICfehigan-Huron.    00.5400. 

Monthly  mean  water  levels.    01, 3761 

Catamaran,  sounding.    09, 2771 

Variations  in  level.  Lakes  Huron  and  Erie.  09, 
2779. 

Bt  Lawrence  R.,  velocities.    03, 2792. 

Discharge  curve,  St.  Lawrence  R.    09,  2793. 

Discharge,  St  ClaJr  R.  09,  2826.  When  ob- 
structed by  fee.    08,  2826. 

Diagram,  fall  at  head  of  St  Clair  R.,  winter  of 
1900-01.    09,2826. 

Reeurvey,  Apostle  Islds.    02,  2840. 

Discharge,  Detroit  R.    02,  2870. 

Discharge,  St.  Marys  Rapids.    02,  2878. 

Primary  triangulation,  Great  Lakes,  adjusted 
data.    08,2678. 

Sounding  machtaie.    08,  2686. 

Discharge,  Detroit  R.,  temperatures.    03,  2686w 

Sounding,  by  sweq>.    03,  3764. 

Rod  tests,  precise  leveling.    03,  3781 

Gauging  and  placing  of  gauges,  and  velocities 
and  disQharges,  St  Marys  R.    03,  2836. 

Sketch  and  slope,  St  Clair  R.    03,2840. 

Drahiage  basins,  Great  Lakes.    03, 2856. 

Curves,  discharge,  St  Marys,  St  Clair,  Niagara, 
and  St.  Lawrence  Rs.    03,  2856. 

Triangulation,  St.  Lawrence  R.    04, 4056. 

Triangulatfen,  St  Clair  R.,  ^ke  St.  Clair,  and 
Detroit  R.    04,4066. 

Triangulation,  St  Marys  R.    04,4056. 

Water  gauges,  self-registering.    04, 4061 
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Gas-pipe  triangnlatlon  statioa.    O4»4064. 

Stage  indicator.    04,4064. 

Bounding  sweep.    04«  4064. 

Sketch,  Detroit  R.    04,4130. 

Slope,  Detroit  R.    04«4iao. 

Level,  Lake  Superior,  and  rainilBU.    04, 4130. 

Level,  Lake  Huron,  and  rainfiOl.    O4«4130. 

Level,  Lake  Erie,  and  lalniUl.    04,4130. 

''Vidette"  fitted  for  magnetic  observations. 
04,4138. 

ICagnetic  variations.  Lake  Boperlor.  04»  4170; 
10,2734. 

Triangulation,  Detroit  R.    0(1,3784. 

Wire  sweep.   00,ai8& 

SPECIAL  REPOBTS. 

See  also  under  "Engineers  in  charge,"  p.  2U6 
of  this  index. 

O.  B.  Wheeler.  B..  00,  il,  66;  68.  930;  70^  552; 
71, 1017;  70,  iil,  IIX 

Meteorology.  71,  1006;  79,  1068;  73,  1197;  74, 
472;  70,  iU,  103. 

Longitude  and  latitude.  71*  1014;  73,  1054, 
1066;  74,  ii,  434. 

Astronomy.    71, 1017. 

Computing.  79,  1005;  78,  1192;  70,  ill,  112; 
77,11,1201 

Astronomical  determinatkm  of  points  in  the 
interior  of  Illinois  and  Wisconsin.    74, 11, 425. 

Difference  of  longitude  between  Detroit,  Mkh., 
and  Ogden,  Utah.    74»ii,434. 

Water  levels.  7ff,  11,  915;  70,  Hi,  80;  77,  fl, 
1193;  78,  ill,  141L 

Longitude  of  Toledo  firom  Detroit.    82, 3790. 

St  Marys  R.  sur.    92, 34. 

J.M.  Blgelow.    B.    Meteorology.    00,11,63. 

O.N. Chaffee.  B.  Theodolite oompazison.  06^ 
11,318. 

Lt  7.  F.  Gregory.  B.  Astronomy.  67,673;  08, 
900. 

D.F.  Henry.    B^  67, 582. 
Outflow  of  Lakes.    70, 554. 
Theodolite  comparison.    00^  11, 21& 
Meteorology.    07, 586;  08, 966;  09, 636;  70, 600. 
Gauging.    08, 948;  89, 663. 
Base-line  measurements.    08, 947. 

G.  Y.  Wlsner.  B^  08,  930;  72,  1097;  78,  1181; 
74,  U,  407;  75,  U,  860;  70,  ill,  113;  77,  U,  1301:  78, 
m,  1396;  70,  ill,  1930. 

Triangulation.    80, 3410. 

Theodolite  constants.    74, 11, 470. 


a4>t.  J.  A.  Smith.    Bn  70,549. 
Primary  triangulatlan  of  Lake  Superior.    7 1* 
994. 

Lt  E.  H.  Ruflner.  B.,  70, 550,  OBS.  Niagara  R. 
(M»i)    03,4364.    (See  p.  3130.) 

B.  S.  Wheeltf .  (See  p.  3131.)  B^  74,  il.  410;  77. 
11,1305. 

Testing  theodolite.    70, 553;  72, 104& 

Determination  of  the  constants  of  primary  baae 
apparatus.    71, 1008. 

Comparison  of  sur.  yards.  74»  U,  466;  7ft,  li, 
909. 

Comparison  of  15"  bar.    74,tt,468. 

Measurement,  Chicago  base  line.  78*  iil,  1401; 
Sandusky  base  line.    79,  ill,  194L 

Olney  base  line.    80,3408. 

Computing  machinei    82, 3786. 

St  Marys  R.  sur.    92, 3430;  90, 40221 

Buffalo  base  line.    70,111,113. 

Measuring  base  line,  s.  shore  lAke  Ontario.  7^^ 
11,900. 

Resur.,  St  Marys  R.    90,4022. 

Maj.  H.  L.  Abbot  B^  Discussion  and  criticism 
of  gauging  methods,  Lake  Survey,  70^  616,  639. 

Lt  A.  N.  Lee.    B^  71,  995;  72,  1094;  (G^t) 
78,1184. 
Magnetto  observations.    73,  U96;  74,  ii,  440. 

Lt  J.  H.  Weeden,  Jr.    B.,  71, 996;  72, 1093. 

Lt  C.  F.  PoweU.    Bn  71,  908;  (1st  Lt)  73, 
U88;  74, 11,  421;  70,  111,  110. 
Astronomy.    73, 1188;  76, 11, 871;  78,  Hi,  I37L 
Magnetks  work.    77,il,118L 
Sor.  Mississippi  R.    78,111,1385. 

H.Ci]ltw.    Bn 71* 986;  78, 1185;  74, if,  414. 

LtB.Magnira.  B., 71, 1019;  74,11,430.  A«tnii- 
omy.    76, 11, 891 

B.L  Smith.    B. 

Dndglng  studies.  Bathymetrloal  dirtrlbatlon 
of  species,  Lake  Superior.    71, 1090. 

J.S.HUgaid.  B.  Length  ofLakaSorvvj  yards. 
72,1016. 

Rear  Admiral  B.  F.  Sands,  XJ.  6.  Nsnl  Ob- 
servatory.   B. 

Desoription  of  instnmients  used  In  detwminiog 
dodk  ooirectiona.    72, 1053. 


Lt.  Mercur.    Bi,  08, 930. 

L  A.  Lapham.  B.  Mean  temperatures  on  the 
Lakes.    08,993. 

(}apt  F.  U.  Farquhar.    B. 

Determination  of  the  I.  of  standard  bar  of  the 
Lake  Survey  base-measuring  apparatus.  08,  930, 
987. 


Lt.  W.  R.  Llvermore.  Bi,  72, 1080.  Triangula- 
tion, system  employed.    72, 1085. 

A.  R.  Flint  Bn  72, 1099;  78, 1190;  74,  U,  410; 
76,  a,  863;  70,  Hi,  114;  77,  11,  1303;  78,  Hi,  1407 
79,  ill,  1940;  80,  3409. 

Astronomical  work.    70,  111,  92;  81, 2798. 

Water  levels.  79,  ill,  190%  80,  306;  81,  2799; 
82,3818. 


r^'i'fauli«i5i:1t^'""]    miscellaneous  bepobts. 
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iBstniiiwat  t«t    82,3780. 

Liacitodc,  San  Antonio,  Tfix.    83,2813. 

LflositDdt  dlflaraDoe.  Detroit,  Mich.,  and  Too*- 
nDdsandMinnsirlUo,  N.Y.    76,111,02. 

Primvy  MBogalatioo,  Qnm  B.  to  MlniiMOta 
Jcoetioo.   78,1190. 

G.  A.  Harr.  B^  73,  UOl;  78, 1182;  74,  It,  «8; 
71,8,882;  78,  HI,  lift  77, 11, 1201 

LFtete.  B^73,11(M. 

A.  C.  UmsoQ.  Rn  78,  1106;  78,  1100;  74,  tt, 
417;  78,13,  U«;  77.  II,  120O;  78,  111,  1W8. 

J.RMtur.  Bn  78, 1106;  78, 1188;  74»  II,  41« 
75,ii,S68;76,lll,m. 

?.  M.  TowK.  Bn  78,  1107;  78,  UOl;  74,  11, 
&.1S,  fl,  867;  76,  lU,  120;  77,  II,  UOO;  78,  Hi, 

]3»L 


Attronomy.    78, 11, 880;  78,  lU,  1388. 
Topogrq>h7  and  hydrography.    70,  Hi,  0. 
TaiignphloloDgltoda.    77,  U,  1182;  78,  lU,  1888; 
70^111,1806. 
Mathodf,  Laka  Snrrvy.    76,111,0. 

LtOol.  Glarka(Ito7alBDsliiaen,Bnglaiid).   B. 
Ooostanta  of  Clarka  yards.    78,fl,00A. 
StandaidlDoh.    76,ttl,70. 

L.L.  Whoalff.   B. 

LaveUnc.  76,  HI,  70;  77,  U,  1180;  70,  111,  1042; 
80b2«2L 

Lt  P.  IC.  Prioe.  B.,  77.  11,  1108;  70,  lU,  1020. 
AJtranomy.  76,  111,  80.*  Tekgraphio  loogltada. 
78,  lU,  1400.    Longituda  and  latitQde  work.    SO, 


B.  g.  Woodward.  B,  78, 1188;  74,  11,  412;  78, 
II,  no;  76,  IB,  116;  77,  1203;  78.  Hi.  1306;  78b  HI, 
192L 

MaKora.   74,11,480. 

Stitintirkt.    75.11,913. 

TbwdoUts  eROKS.    76,  ill,  64;  77, 1203. 

TtwdoUtoeoostants.    70,  Ui,  1045. 

Titai^iflitioo.   80,2411. 

Lt  D.  W.  Lockwood.  B^  78. 1193;  74.  H,  413; 
75,li,8»;76,ili,12.^ 

Scnv  of  comparator.    74,  11, 483. 

Tei^nphle  loogltada.    76,  iU,  12;  77. 1164. 

Sur.,  MiBtefppl  R.  77,  ii,  1106;  78,  Hi,  1381; 
70^iii,192a. 

Sor.,  Late  Brie.    78,  Hi,  1304. 

Mi«ieticwork.    70,  Hi,  1918. 

Loogltode  and  taUtade  work.    80, 2382. 

Ma].J.M.Waa(in.  B.  Water-lerelobsernitkaiB, 
73,1U3. 

T.  RowlL  B^  74,  U,  456;  76,  Hi.  117;  70,  Hi, 
iaS2;  80,  2412;  04,  3329;  Off,  4214,  4218;  06,  4029; 
97,4104.   (flat  p.  2131.) 

TlMrmoiDatar  oompartaons.    74,  466:  80,  2412. 

Utttade  and  tongitade  work.  04.  3320.  St. 
MtfjrsR.   96,4218. 

Rasor.pBtliarytR.    08,  4214;  06,  4020. 

1%.  T.  N.  Baa«sr.  B^  78.  fl,  880.  Aatronomy. 
7«.iii,S6.  MagDOtlBWork.    77,fl,1187. 

J.  Etemum.   B^  78,  fl,  888;  76,  Hi,  128;  70i 

iu,ins. 

r  Tmj.   B^  78,  H,  880;  76,  Hi,  122;  77,  H, 

mO;78,Ui,1399. 

T.W.Wr%ht  B.,78.H,870.  Goinputlng>ma- 
cUoaoompariBoa.    88,2789. 

C^pt  H.  M.  Adams.    B^  76,  Hi,  110;  77,  H, 

m. 
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F.  W.  Lahnarta.   B. 

LaraUng.  76,  HI,  70;  77,  H,  1180;  78,  Hi,  1886, 
1408;  70^  1042. 

J.  H.  Dariing.  B^  76,  HI,  118;  77,  H,  1203;  70, 
Hi,  1988.     (8aap.2131.) 

Ramarks  4m  flashing.    78,  HI,  1886. 

Triangnlation,  Lakaa  Eria  and  ICiohlgan.  80b 
2ttl. 

Inatmment  taata.    88, 2780. 

A.  T.  Morrow.    B.,  76,  Hi,  131 

J.  A.  Ockeraon.    B^  78,  Hi,  1081. 

J.  B.  Johnaon.    B. 

Results,  sand'Wave  and  sadiment  obsarratlooa. 
70,1963. 

Prof.  W.  Foentar.    B. 

Comparison,  Lake  Surrey  meter.  80,  2368;  81 
2787. 

Prof.  H.  A.  Rowland  and  Prof.  W.  W.  Jacques. 

B. 
Comparison,   Lake  Surrey   thermometer.    80, 

2876. 

W.Volgt.    B. 

Repsold  base  apparatus  compared  with  standard 
brass  bar  of  Lake  Surrey.  Cass  fium  comparisons. 
81,  2784. 

Gapt.  W.  A.  Jones.  B.  Longitude,  Fort  Mo- 
Dermit,  Nev.    81, 2792. 

MaJ.  J.  D.  Quinn.    B. 

Danger  Reef,  near  Qooseberry  R.,  Lake  Supe- 
rior.   00,3583. 

Ub^.  L.  Cooper.    B. 

Water-level  observations.  Lake  Erie.    00,3583. 

—22 
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T  EIudL    B.  £.  E-  HukoU.    B. 

iL'cs  md  nTerancc  poinU,  Laka  Erie;  reduo-        Renir.,  St.  Il»rja  R.    93,  tass,  uaK  tM. 
o  »  cinnmoi]  plane.    BO,  35M.  3«»,  S4n;  M,  «II3:  97,  tt73,  «»%  98, 3147. 

-intloiis,  aiuAca,  LaIm  Zrls,  durtoi  kbI*.    M,  Mnsuramuil,  Sod  b»a.    KB,  4360. 

TrtusniaUsD,  rMnr.,  St.  llarja  R.    94, 
94, 4178. 

Lanli,  nduotlan.    94.  MX. 

Lkk*  lavdi.    99. 3ast;  00,  fisa 

B^  Ol,  3TS8;  OS,  1773:  03,  am;  0«,  4000 


n  ol  Lake  Sorrt;  latltndca  and  longl- 


H.VonBchon.    B. 

HODT.,  Bl.  Htm  S.    93,  flOS:  94,  MIS 
4190:  9«,  «5«;  97. 4115, 411S. 
iDitnictlmi  lo  Said  partlu.    9*.  OX. 


Lt.  C.  3.  Rtcbi.    (Bw  t>-  2131.)    B.    Laka  Xtia 

Jtesia.,  St.  HaiTi  R.    B3,  4348;  M,  3311;  9^ 
4105. 

F.  Mralar.    B. 

A.  O.  Wbaalar.    B.  Trlaogulatloii,  a.   and  ol  I«ka  Snparlor: 
8t  Utrji  R.  rtaat.,  lanla  CWahka  B.].    B2,       mcOaD  with  HiaagulatlaQ  of  llacldDac   St 

■433.  93,4SS1. 

Trlanculatlaa,  rtaor.,  St  Muyi  R.    04,  3K 

B.  I.  Thomag.    B. 

LeTels,  fanir.,  St.  Ifarys  R.  (Waiska  B.).    92, 


D.UoKtot.    : 


r.,  at.  HaiTi  R-    91, 


,    E.    Sur.,St.LawraiiceR.  -991, 


.    B.    Raaut,,  St.  Hatjs  R.    9A, 


B.    In  mir.,  nsur.,  St.  Uarj 


C.  Y.  Dlion.    &    ICB  nu-.,  n 


L.  P.  IterbDH. .  B.    Rwur.,  Bt  itMiyt  R. 


L  M  Maaa.    B.    Sui.,  Chloiea  laka  Irout.    98,  F.  C.  BbanaboD.    Bn  01.  377%  00.  SMK 

342H;  o;t.  an.  »»,  asae. 

B.    Niagara  R.    00,5330. 
W.  f.  Judsoo.    B.    Bur.,  Lak«  Ontario  Bhoata.  Hjrdraulioi.    Bt.    La»reo«   R.    99,    nm- 

9a,:i«i,    Bur.,  month  ol  Niagara  R.    93,4378.  03,2759,376*. 

Rmir.,  St.  Lawranoa  R.    B.,  03,3705. 
Bur.,  IT.  and  of  Laka  Eria;  oO  Thnndar  B,  1 
Lake  Huroa;  and  St.  Joaepb  H.,  Laka  HictL 


J.  (.'.  ttulDtlu.    B.    DbchaiiB,  Nlagan 


:.  RalTnir.     B.     Ueasunr 


■rralioa  oTNiacaia  Falla." 


:    Rnlcb.     B.  L.  C.  SabEn.    B„02,3S1X 

ir  ,  St.  MaiTJ  R.    93.  4355:  9<,  3401;  BO,  B.    GaugUlg.    00.  5362. 

1".  *ya.  Rasir.,  Bt.  dalr  R.    OS,  3814-337. 
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F.  G.  Bay.  S^  02, 2838.    R«9ar.,  Apostle  laid. 

0S;2S»;  03,3788. 

Kesar.f  s.  eod  of  Lake  Michigan.    00, 34S6. 
Snr.,  &  eod  of  Lake  Hoioil    09, 9488. 
PndM  levels,  ICilwaukee.    00, 24S7. 
Water  triaagiilatkiD.   Off,  2786;  10k  2716. 

IL  BboebinL   B.,  02,  2856.    ReBor.  and  dl»- 
dtar^  maasuremeata,  Detroit  R. 
02.2856;  03,2813. 
Discbazse,  Detroit  and  8t  Cteir  Ra.    08,  2818i 

W.E.wasoo.  B.,02,2872L  DbchaiKO  xneaaora- 
mnts,  Bt  Marys  R.    03,2872;  03,  2817-2837. 

J.  F.  Haytad  aod  T.  RosadL  Bn  Adjustmant 
of  Uke  Sarrey  triaognlatfofQ  and  Its  adaptatioD 
to  tbe  U.  8.  standard  datum  of  the  Coast  and 
Geodetk  Surrey.  OS,  2883-3081.  (Has  Its  own 
sfKsaitoitx.   9!^  2KB.) 

T^les  of  bench  marks.  03,  2687-2768.  (Has 
its  ovn  special  index.    03,2745.) 

A.EHortoo.    R. 

Precise  lerab,  St.  Lawrence  R.,  and  along  Erie 
aad  Oswego  Ounls.    08,2788. 

« 

TRtmaO.  B.   (See p. 2129.) 

R«dacdoo  of  Detroit  and  St.  Clair  Rs.  trJaogoli^ 
tkes  and  their  adaptation  to  U.  8.  standard  datmn 
of  Coutiod  Geodetic  Surrey-    03,2787. 

Diacfause,  St.  Clair  R.    03,2810. 

Dkosgioo,  discharge  measarements,  Bt  Clair 
nd  Detroit  Rs.,  to  determine  efliect  of  the  varying 
terete  of  Lakes  Honm,  St.  Caatr,  and  Brie  In  cans- 
JBg  wiatioDS  In  the  diachazge.    08,  2837-2855; 

Msiputk;  decUaation,  s.  shore  of  Lakes  Erie  and 
Ootarlo,  Fort  Qratiot,  St.  Clair  R.,  and  near  Al- 
gouc  a4,«66.  Along  ahoces  of  LakM  Superior 
iDdMicbiKan.    0(1,2791. 

]bJ.W.H.Bixby.    B. 

Special  report  on  the  ontflow,  rainftll,  anil  evapo- 

ntfao  in  the  valley  of  the  Northern  and  Norths 

nstenLakes.    03,286& 

IS-Wtaedar.   B.    (Seep.  2128.) 

SpecU  repdrt  on  the  oatflow,  rainfall,  and  evapo-- 

Btkn  in  the  valley  of  the  Northern  and  North* 

VMtenLakaa.   08, 286ft-288S. 


Ifaj.  J.  O.  Warren.    B. 

Reef^,  lianltowoe,  Wis.,  and  Racftie,  Wis.    08, 


Oqyt  0.  L.  Potter.    B.' 

Bnr.  of  w.  end  of  Lake  Superior  to  determine  the 
loeal  variations  of  the  compass.    04, 4182. 

J.  H.  Darling.    B.    (See  p.  2129.) 
Ifagnedo  variation  over  westerly  portion  of  Lake 
Superior.    04»  4133;  10,  2725. 

IfaJ.C.  KeUer.    B. 

InvesUgaChm  of  Lake  levels.    07,  2456;  08,  2535. 

Preaarvatton  of  Niagara  Falls.  07,  2457;  08^ 
2538.  And  supervision  over  power  and  trana* 
mission  companies.    OB,  2508. 

Chart  production;  printing  methods.    08, 2516. 

Expansion  of  Lake  Survey.    08, 2527. 

Wiie  sweeping;  details.  08,  2528;  Oe»  248^ 
2M5. 

ProJ.  for  chart  production.    00,  2483. 

Hydraulioa  of  St.  Lawrence  R.  00,  2401.  Of 
St  Clair  R.    00,2493. 

ICaJ.  C.  S.  Rfchd.    B.    (Seep.  2130.) 

Lake  Survey  takes  over  work  formerly  done  by 
Navy  Hydngraphfe  OfDce.    10,  2703. 

Hydrographic  OfBce  Charts.    10,2707;  11,3009. 

Discharge  measurements,  "recent"  and  "past," 
Bt  Marys  R.    10k  2713. 

Water  triangulation  (see  also  08,  2786).    10, 

2n6. 
Investigation  of  Lake  levels.    10,2720;  11,3018, 

8020;  12,3545. 

Preservation  of  Niagam  Falls  and  supervision 
of  power  oompaniea.  10^  2722;  11,  3022.  (Gauge 
heights  and  other  factors.  11,  3026.  Tests  of 
turbines.    11, 3028;  12, 3551.)    12, 3560,  355X 

Discharge,  St  Lawrence  R.,  and  sur.,  Niagara 
R.    12,3539. 

New  York  State  canals.    12,8540. 

Magnetic  sur.,  Lake  Huron.    12, 3541. 

Meaauxvment  of  diversion,  Niagara  Falls.  12, 
8652. 

I<t  CoL  O.  D.  Fitch.    B. 
Detarmlnation  of  magnetic  variations  over  cer- 
tiin  portions  of  Lake  Superior.    10,  2725. 

Jr.  Engr.  Moore.  B.  Sur.,  w.  shore  of  Lake 
lfiA>iigM>.    12,36861 


MISC.  168.    NOETHEEN  AND  NOETHWE8TEBN  LAKES- 
GAUGING  OUTLET. 

EKGIHEBBS. 
Chief  of  Bngliieen.   B,  70^  80;  03. 481 

taehaiget 

Mil.  H.  L.  Abbot  (Bvt  Brig.  Qeo.).    CritidBn 


of  Assistant  Engineer  Henry's  gauging  observa- 
tions.   70,616,629. 
MaJ.  B.  H.  Ruflner.    B.,  08, 4364. 
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MISC.  164.  NORTHERN  AND  NORTHWESTERN  LAKES- 
YALLET  OF,  OUTFLOW,  RAINFALL,  AND  EVAPORA- 
HON. 


■NdNEBBS. 

CbliCoCBiislnMn.    08,065. 

Inehsrse.    Mi^.  W.  H.  Blzby.    08,2855. 

FHTSICAL  CHABACTBUSTICS. 

Dxainafe  basins.  03,  2856.  Lake  davatioDS. 
OSit  2856.  Outflow  and  discbarge  formuls.  08, 
2857,2862.  RainlUl.  08,2859.  Evapoiatk»i.  03, 
2860.    Weatbar  Bonaa  records.    08, 2861.    Mean 


moDthly  atoTations,  disobarges,  rainfiil,  tempen- 
tore,  bumidltj,  valocity  of  wind.    03,  3866. 


Drainage  basins  of  tbe  Great  Lakes.    03,  2S56. 

Corves  sbowing  grapbksaUy  tba  discbarge  in 
seoond-feet  tbroogb  St.  Marys,  St.  Clair,  Niagara, 
and  St.  Lawrence  Rs.    03, 2856. 


t 


MISC.  165.    NORTHERN  AND  NORTHWESTERN  LAKES 

WATER  LEVELS. 

(Bee  Misc.  121, 166, 161-164  on  pp.  2106, 2121, 2122-2132  of  tbls  index.) 


Note.— In  addition  to  tbe  field  work  of  tbe  Lake 
Survey,  operations  bave  been  continued  under 
tbe  general  proj.  for  tbe  exbaostive  investigation 
of  lake  levels,  in  continuation  and  extension  of 
tbe  proj.  outlined  In  tbe  an.  B.  for  1896,  pp. 
3774-^776.  Tbis  work  comprises  lake  temperature 
observations  and  tbe  mainten.  of  a  staff  and  self* 
registering  gauges  to  supply  accurate,  continuous 
records  of  all  changes  in  elevation  of  tbe  water 
surfaces  on  tbe  lakes  and  Rs.    12, 1327. 

For  table  of  discbarges  toe  all  of  tbe  Qreat  Lakes 
«t  tbe  mean  stage  of  eacb  for  tbe  past  52  years  as 
determined  by  the  standard  gauges  see  13, 3544. 
*  This  work  is  now  fully  organized,  methods  o^ 
making  measurements  and  observations  to  tbe 
best  advantage  bave  become  fixed  and  settled, 
and  tbe  results  are  of  increasing  importance,  bear- 
ing, as  they  do,  on  questions  affecting  international 
relations  and  obligations,  and  on  the  propriety  and 
advisability  of  tbe  numerous  diversions  under 
consideration. 

APPROFBIATIONS. 

See  page  2125  of  this  Index. 

CUBTES. 

See  each  an.  B.  fh>m  1873  to  1912,  inolualve. 

BNOINEEBS. 

Chief  of  Bnglneers.  B^  88,  316;  92,  422;  03, 
486;  94,  441;  95,  497;  90,  442;  97,  547;  98,  551; 
99,  637;  00,  715;  01,  681;  02,  602;  03,  665;  04, 
736;  05,  743;  06,  825;  07,  854;  08.  893;  00,  039; 
10, 1050:  11,  1105;  12,  1322. 

In  charge: 

Col.  O.  M.  Poe.  B^  88,  2S07;  92,  3429;  93, 
4381;  94,  3319.  3430;  95,  4150,  4251. 


Lt.  CoL  a.  J.  Lydecker.  B^  90,  4067;  97,  412r, 
98,  3779;  99, 3851;  00, 5319,  5402. 

Capt.  D.  C.  Kingman.  B.  (Lake  Ontario),  03, 
4382;  94,  3436. 

MaJ.  J.  F.  Gregory.  B.  (Lake  Michigan),  93, 
4383;  94,3435. 

Oapt.  8.  8.  Leaob.    B.  (Ogdensbuig),  93, 4384. 

W.  T.  Bbmt.    B.  (Lake  Erie),  94, 343L 

Capt.  O.  A.  Zinn.  B.  (Lake  Michigan),  96^ 
4071;  97,  4129;  98,  3781. 

MaJ.  W.  S.  Stanton.  B.  (Lake  Ontario),  96, 
4068;  97,  4128;  98,  3780. 

Capt  G.  D.  Fitch.  B.  (Lake  Ontario),  99, 
3862. 

Lt.  Col.  J.  A.  Smith.  B.  (Lake  Erie),  94«  3431: 
90, 4068;  (Col.)  97,  4128;  98, 3780;  99,  386L 

Oept  J.  G.  Warren.  B.  (Lake  Michigan),  99, 
3860. 

MaJ.  C.  B.  Sears.  B.  (Lake  Superior),  96.  4070; 
97, 4129;  98,  3781;  99,  3860. 

MaJ.  W.  L.  Fisk.  B^  01,  3776;  02,  3082;  03, 
2071;  04, 4061. 

Mi^.  L.  H.  Beaksb.    B,  05, 2782. 

OoL  G.  J.  Lydecker.    B^  06,  2248. 

MaJ.  C.  Keller.  B,  07,  2455;  08,  2511,  2S3i 
09,  2477,  2500;  10,  2701,  2719. 

Lt.  Col.  C.  S.  Rich^.    B^  lit  3019;  12, 3544. 

Asalatants! 

W.  H.  Bearding.    B^  93,  4384. 

Wm.  T.  Blunt.    B.  (Lake  MkdOgan),  94, 3431. 

Lt  C.  H.  McKinstry.  B.  (Lake  Michigan),  94, 
3435. 

E.  E.  HaskeU.    00,5322. 

OPEBATIONS. 

See  Note  at  beginning  of  this  abstract;  also  each 
an.  B.  for  detailed  tables,  etc;  "Engineers." 
above;  and  p.  2124. 
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MISC.  166.    LAKE  MICHIGAN  —  REEF  SOUTH  OF  BIANI- 

TOWOC,  WIS. 

ESGDISBBS.  water  not  0Y«r  18  or  14';  ex.  made;  B.  sabmltted 

QiM  aCSngfBMn.   08t  665.  but.  made,  showing  locationa  and  somidinsa  there* 

on, rabmltted Apr..  13^1908.   08,2888. 
Inchaicek   03,2883.  ^  ^ 

Staamer  raaoerora  reported  striking  rQBf;  d.  of 


MISC.  167.    LAKE  MICHIGAN— REEF  OFF  WIND  FODTT, 

NEAR  RACINE  HARBOR,  WIS. 

KiGDaEBBS.  1003-4M.    Inaet  of  ear.  pabUshed  in  oolofs  in 

Chkfollnglneera.   03* M&  Bnpplamant  No.  4,  of  Biilletbi  No.  13,  Northern 

.    ^  _,  and Northweetem Lakes.    04*737,4081. 

Indurgeb   MaJ.  J.  O.  Warren.    03,2883. 

OraUTIORS. 

1903-03.  Reef  located  and  plainly  marked. 
Sar.tDprosran.    03,065,2883. 


MISC.   168.    UNITED    STAI^    ARMY— EQUIPMENT    OF 
COAST  ARTILLERY,  ARMORIES,  ORGANIZED  MIUTLA. 


Ths  Army  app.  act  approy.  Mar.  3,  1911,  pro- 
viJed  the  ram  of  3338,170  for  the  equipment  of 
innory  baOdingB  provided  by  States  for  instroo- 
tiooftl  porpoees  for  Coast  Artillery  companies  of 
tbe  OisanJzad  KOitia.  With  these  funds  equip- 
aait3  installed  for  the  instruction  of  Coast  Ar- 
\iiiaj  mOitia  at  the  following  places: 

Boston,  Mass.,  Bontib  Armory. 
Bridgeport,  Conn. 
New  York  Oty: 

Ninth  District  Armory. 

Thirteenth  Distrfot  Armory. 
BsTannah,  Oa. 
fin  riandsoo,  OaL 


For  the  work  required  of  the  Engineer  Depart* 
memt  in  this  connection  the^um  of  3105,436.66 
assigned  to  this  department  for  expend,  by  the 
Sec.  of  War.  At  the  dose  of  1911-12  the  Engineer 
work  at  the  Boston  Armory  had  been  oomptoted 
BO  ibr'as  possible  pending  the  arrival  of  the  arma- 
ment and  other  equipment,  and  the  work  remain- 
ing to  be  done  at  this  armory  and  the  necessary 
work  at  the  other  armories  had  been  placed  under 
contract. 

By  the  Army  app.  act  of  Aug.  24, 1913,  the  avail- 
ability of  this  app.  was  extended  to  include  obliga- 
tkms  incurred  during  the  fiscal  year  ending  Jona 
30,1913.    18,29. 


V 


misc.  169.  equipment,  engineer  —  equipment  of 
ofucebs*  schools,  miutart  posts. 


For  the  porcfaase  of  instruments  for  issue  to 
offictR*  Khools  at  military  posts  the  sum  of  33,000 
VB3  larisned  from  the  app.  Ibr  "Equipment  of 
offittis'  schools,  military  posts,  1912,"  by  the  Seo. 
of  Wit.  This  amount  applied  to  purchase  of  in- 


struments for  issue  ih>m  the  Engineer  depot  at 
Washington  Barracks.  For  similar  purchases 
during  1912-13  the  sum  of  31,fi00  assigned  to  the 
Engineer  Departmeo^t    12»  3(L 
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MISC.  17«.    PHIUPPINBS— MIUTABT  STBUCTUSES. 

TUe  ocutr.  of  a  jfomslat  Jllaat,  slacUo  powar  "it*"*'  Dciwrtiiuot;  ftmdi  from  nrkua 
plant,  iBd  DKtaIn  Amr  rtmlwiBM  I«r  mfllttiy  vidJad  tbvita;  lOBil*  tnaiWlriit;  ML  «dil 
purposB  fa)  tba  FblUppiii*  Mdt.  iwlinad  ta  Ilia      of  (110,0X1  ni)iifa«d.    11^  31. 


MISC.  171.    KESEBTATIONS   —   GOTEaUVOBS      ISLA 
NEW  TOKK  HABBOK,  ENLA&GEHENT  OF. 


np.SJalthkkdai;  »lMp.U 


iaoo,(w,  01,  i3g& 
300, 000, 03,  nt. 

UO,ODD,  08,  SZI. 
900,000, 0«.  U3,  UK 
100,010,00,1(01. 

100,000, 07,  itat. 

71,000, 08,  low. 

7G,  mo,  00, 1088. 


1001.  R.  O.  PMikUd,dr.  «>,TWo.  7.,  TMc.  r,: 
Basavdl  A  BuUlrad,  bafldlog  pOs  dwk;  spprai. 
cost,  IU,aa].l^  Brown  A  FlNnlng,  buUdfog  rlp- 
lap  bulkbnd,  143,000 1.  tt.,  3M  t.    a>,«ei. 


.    J.  D.  ICiller,  ball(llii«  ripnp  baDdxad. 


.    Humphrar    Toamsy,    boUdEng  jt.    M« 


I«iid  raovayBd  to  U.  B.  by  Btatg  ol  Kan 
to  bt  oovarad  by  bnlkfaaad  u  arlt.  AiBSga 
tiDiloii  of  bnlUmi]  an  not  b«  built  antO  t 
teid  is  comapandlBglT  iztanilail.  03,  080. 
of  Naw  Ygrt,  U>r.  S,  IMS,  *a.  Iba  hue  b 
of  *  fartlMr  tnnt  of  land  ondar  w>lw,  ta 
oilandan  of  Ud.    l^Ctan  palBit  gnnlad  . 

iKo.  os,m. 

<MaTBVcnON8. 

Sm  mil  nn  bto  b7  tnTyboat;  diau 
11,  1307.  S<B  mil  (1»1»  ttSn  nm  Inw 
)  m.  ftom  CuUb  wmianii.    13,  ISU. 

0FKRAT10N8. 

1001-03.  Ffl*  wb&if:  Work  becun  and 
ooraplatad;  In  dally  □»  bj  Qnartarmutar  ] 
mant,  wblah  laid  (nek  alone  whatl  Id  i 


.    &    Flambt    ConCraoUng    Co.,      daats 


iniO.  Haory  Staan  (tno.),  hinilihing  and 
spiciding  and  laHilklnt  malatlBl  on  naw  ambank- 
m*iiMudMedlngnma,l89,«».    10,1323. 

mil.  Hinry  Steers  (Inc.),  suppla.,  tncnasad' 
iiuafitlij  of  earth  onder  contract  of  }an.  E,  1810, 

from  ice,suc.  7.  b>i«i,oaaG.  7.  ii,  um. 

ENGINEERS. 

C  hid  or  Endneen.  R,  01,  3K;  03,  In;  OS: 
141-  0*,  133;  OS,  130;  00,  ]«;  07,  ISI;  OS.  1(0, 
0!».  163;  10*  180;  11,  193;  13,  333. 


puraband  and  placed.    03,   on. 

if  whart;  60,»M  0.  J.  »nd,  graiei,  di 
Rlpiap  bnlkluad 
I  prograas;  so.  wal 
BDtttrmllk  Cban.,  3/130'  L,  complatAd  u] 
abna  1.  w.,  and  iw.  or  ensi  mil  began: 
tknu  luapeadttl  to  admit  of  oomplaOon  of  a 
ments  tor  tnrlhat  aitan^kin  of  pioposed  anion 
aa  per  plani  of  UcKlm,  Uead  A  Wblta,  arci 
oa,  BSO.  Engineer  Umdbg;  Small  dock  neai 
WllUazos  Bilanded  to  Oi'  d.,  m.  L  «.,  with  1 
koa  of  01';  ana  In  Irent  dr.  to  is*,  m,  1.  w.; 
dr.  5  mbmarlne  mine  oablea  wera  picked 
the  dr.,  and  wera  tapalred  and  ralald  witho 
to  U.S.    03,  SM^«1. 

1003-4>3.  Pna  wharf:  Dock  completad 
B,  USK  maaiurenuDti  giTen.  03,  030,  B3 
tu  fnint  of  wharf:  600  c.  7.  nuaoved;  10  c.  j 
dan  ramovad;  work  oompletad.  03,  MO. 
rap  bulkhead:  a)/r79  t.  r^jtiap  delivered;  L 
plationn  carTTfng  light  and  tog  bell  n«r  au 
'    ~ ,  Into  1)7  ou  float  and  w 


of  nw.  bulkhead  ni 


rs."*  Vol  II,  pp.  vi-viii,  and  2037-"| 
I     2im  for  explanations,  etc.       J 


MISCELLANEOUS  BEPORTS. 
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bcfond  ispttin  a  small  actaooiier  hired  and  an- 
ttand  near  end  of  bolUiead  lor  caRylng  light  and 
icftbdL   09,921. 

Two  intare^tlng  aewen  built  fior  remoTal  of 
anrage,  djaciouging,  respecthrely,  into  Battermllk 
OaiL  and  North  R.  current  near  Oaatle  WlUlams. 
03,921 

EmbintaDflnt  behind  boUdMd:  896,066  c.  y. 
Eatcrial  pJaeed,  of  which  46^865  o.  y.  above  L-w. 
liTil'aiw  above  L  w.  a  atrip  along  North  R. 
bdikliaid  about  l,7IXrLttid  from  «r-lArw.    08, 

m 

lM3-0i.  Remoral  of  ledge  in  fhmt  of  n&w 
vbut  R.  shattered  by  blasting  and  removed  by 
1'.,  maUng  26',  m.  L  w.,  at  approachee;  85  e.  y. 
r.  waanA.  04.  1134.  nipnp  bolkhead:  128,238 
L  ripnp  delivered;  bulkhead  w.  of  g»p,  IfittT, 
cooplflted,  and  part  e.  of  g^;>  in  progreaa;  total  L 
or  bnOdwad  completed,  1,360'.  04»  1125.  Bm- 
butanent  bahlnd  bolkhead:  745378  o.  y.  material 
deUrend;  difBcolty  experienced  in  building  up 
tbon  L  w.  04;  112S.  ICasonry  sea  wall:  Tests 
oadf  to  asDortain  whether  x^trap  embankment 
voaldsD|)iKat  masonry  sea  walL   04*1125. 

1904^40,  ntpnp  bulkhead:  45,033  t  r4>rap 
plk«l,boi]ding6»Ltorwork;  gap  about  85^  wide 
left  St  L  «Dd,  to  admit  scows  bringing  materials 
far  embankmont;  tot^  L  of  completed  bolkhead, 
6,W.  05,1021.  Embankment  behind  bulkhead: 
lii5.792  c  J.  material  placed;  total  material  in  em- 
baDkmiDtaboTeI.w.,  185/)82o.y.  0(1,1031,1022. 
Uismj  M  wall:  BattermHk  Chan,  side  of  in- 
eteoR  completed;  work  begun  oo  North  R.  side 
of  Ckstle  wmiams  wall;  total  L  of  wall,  2,196^  at 
ooping  tad  2,681' at  foundation.    Off,  1081 

1905-Ott.  Embankment:  343,325  c.  y.  sand  and 
mdn  tnoKht  behind  bolkhead,  203,5O«  c.  y.  of 
Bid  total  pomped  up  above  L-w.  level;  area  in- 
dosad  bj  bolkhead  built  above  low  tide  Ibr  30(f 
btfood  old  lea  wall,  an  aiea  of  37  acres,  20  acres 
iboTe  ordinary  h.  w  00,  080.  ICasonry  sea  wall: 
W  M  vaU  bout;  2,514  t  r4>iap  added  to  bulk- 
^  to  protect  it  against  undermining.    00,080. 

1906^)7.  Embankment:  05,300  a  y.  material, 
mainly  and,  delivered  and  dumped  within  in- 
ciond  area;  48,660  c  y.  filling  pumped  into  em- 
^uboflit  at  m.  L  w.;  contractor  claimed  that 
tall  imoont  of  filling  had  been  delivered  and  oon- 
<nct  was  oompieted,  notwithstanding  embank- 
nast  be  boflt  op  to  certain  grades;  oontractor 
nftaed  to  oontinoe  work;  with  sanction  of  Chief 
^  Engineen,  cootraet  annulled  June  8,  1007,  and 
PnpoHls  far  Ibrthor  oonstr.  invited.  07,  1087. 
llKoory  sa  wall:  Extended  l,08r,  making  total 
^75^;  in  March  aea  wall  was  run  into  on  Butter* 
Bi]kCban.side,  about  2/)00'lh>morig.  laid.  07, 
OlBoe  boOdlng  on  ssa  wall  destroyed  by 
,raplaoed.   07,1088. 

1907-08.  Embankment:  1,181,226  o.  y.  mate- 
rUdeUreied,  of  which  597,760  o.  y.  placed  above 
^  V-,  295^e.  y.  in  the  fcmer  section,  and  302,185 
cy.intheoQteraeotlon;  about  32  acres  of  embonk- 
OtttboOt  up  to  lequired  grade,  27  acres  of  whioh 


are  in  the  hmer  section.  08,  1064.  Masonry 
wall:  The  sea  wall  on  the  Battermllk  Chan,  side 
run  into  by  a  steamer  on  night  of  Jan.  23-24,  dam- 
aging wall  for  I.  of  lO'  at  bottom,  and  124'  or  more 
at  coping;  repairs  made  to  wall.  08,  1084.  Light 
and  fog  beU  mafaitained.    06, 1065. 

1908-00.  1,124,388  c.  y.  material  brought  kito 
inclosore,  of  which  about  1/)00,000  c.  y.  was  from 
sand  dr.  in  H«and  rest  ftom  street  and  cellar  exca* 
vations  in  the  city;  material  pumped  overboard 
into  embankment  behind  tanq>orary  bulkhead  to 
retain  embankment;  of  total,  688,880  c.  y.,  prism 
measurement,  plaeed  above  m.  1.  w.;  22,210  t 
r^rap  placed  along  base  of  sea  wall,  covering  sec- 
tion of  3,200''along  Hudson  R.  side  and  2,000'  along 
ButtennHk  Chan,  side,  where  erosion  and  yielding 
ailected  foundation  of  wall.   00, 1007-08. 

1009-10.  151,406  c.  y.  embankment  above 
L  w.  placed;  area  built  up  to  approx.  .grade,  about 
8|  aoree;  2,810  c.  y.  soil  placed  in  line  to  grade  up 
lor  R.  R.  track  to  be  used  in  q>reBdIng  the  soiL 
10^1221-22. 

1910-11.  155,868  0.  y.,  prism  measurement, 
delivered  and  place  above  plane  of  m.  L  w.,  adding 
8w2  acres  to  area  filled;  16,064  t  riprap  pUuwl  in 
foundatkm  ibr  sea  wall;  constr.  of  masonry  wall 
on  this  foundation  progressed  for  1.  of  about  108 
1.  f.;  117,031  e.  y.,  prism  measurement,  of  suriiaoe 
earth  placed  and  graded,  covering  area  of  68  acres, 
41  acres  of  which  have  been  fortilised,  harrowed, 
seeded,  and  roUed.    11,1207. 

1011-12.  Sea  wall  and  embankment  finished; 
172,063  c.  y.  filling  delivered;  amount  placed  above 
L-w.  plane,  80,538  c.  y.,  prism  measurement;  ooor 
tractor  built  358  1.  f.  sea  wall,  closing  gap;  18,148 
0.  y.  surfiue  earth  placed,  delivered,  and  harrowed 
in  4,664  c.  y.  fiertiliier,  and  seeded  down  38  acres, 
damage  to  sea  wall  caused  by  ferryboat  Ncusau 
repaired;  the  light  and  fog  bell,  maintained  by 
Engineer  Department  since  beginning  of  opera- 
tions, transfvTed  to  Lighthouse  Department, 
with  small  building  and  other  appliances,  May  10, 
1012.    13, 1510,15U. 

PHYSICAL  CHABACTBRISTIC8. 

Condition  of  work.    Off,  1022;  07, 1038. 

Settling  of  masonry  sea  walL  00,  060;  07, 1037; 
18, 1511. 

85  acres  land  buHt  up  to  grade.    00, 1006. 

Sea  wall  and  embankment  oompieted;  area  in> 
closed  about  100  acres.    18,U11. 

PROJECTS. 

Sundry  civil  act  Mar.  8, 1001,  an.  enlargement  in 
accordance  with  plan  by  board  of  officers,  Aug.  17, 
1000,  including  constr.  of  dock,  and  dr.  chan.; 
est.,  8215,000;  constr.  of  bulkhead  and  filling;  est., 
8885,000.    01,228. 

ProJ.  modified  Aug.  22,  1001,  substituting  riprap 
bulkhead,  buUt  to  about  2'  above  m.  1.  w.,  for 
crib  bulkhead,  on  account  of  bottom  being  too 
soft  to  support  cribwork;  further  modification  to 
provide  liar  extending  and  repairing  old  Engineer 
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laodlng  ntmr  ChUc  WlUiaiiis,  tbr  landlni  Qouto^  milk  Chui.,  u  put  at  m  nil  suppor 

muUr  atOTB,   ala.,  and  bvIiij  rantal  ol  ito»-  UrgtmcQl  of  Ud.  over  i.  iboaL    OS,  Vn. 
bouHs;  topnvklad.  oliy,m.l.  «.,*ttlutlMidlnE         Tht  odg,  plan  bi  wltlmln;  M  inw  j(li 

bf  dr.    Acabi  modUM,  Apr.   14,  1W3,  la  date  Utaadsd  to  IDl  mm  by  an.  of  8gc.  ot  Wu 

(notion  oI  staal  atMd  a  emtr  upm  wbarl,  aod  to  craue  Is  ooat.   03,  lu. 
applf  funds  InMndad  1«  Hina  to  oonttnaliii  bulk-         At  1813,  nt.  ■U,00(>  raqnlrad  In  Dut  3 

bwd  In  anlariaiiual  ol  Ud.   01,  ffnt.  on  lOr  probabl*  lettlaiiiMit  of  mil  and  t 

Plan  tor  aipMid.  of  (DO/no  nibmlttod  Jmu  U.  mmt.    la,  3U. 
ISOt:  aa.  b7  Bac.  ol  War  My  S,  1901,  Tlu  Oonitc. 

tf  pHa  dook  and  oarand  wharf  oo  a  ibora  to  oam-  BDMTMTg* 

munkata    irttb   pcopoaad    Qaartvmaslv   atora-        Co<vi«k>inl  dooamsiU,  its.,  istatini 

hooaa.  IW,O0K  aioavatJoD  of  cban.  If  ovtr  iboal  ion.,  plana,  otc.    la,  SL 
and  aitoior  and  adjaoaot  to  dock  aod  wharf, 

KifiOK  boOdlDc  orib  boikhaad,  w.  ridt  c<  BuUm-  UAT,  0*,  ta. 


PART  IV. 


SPECIAL  SUBJECTS. 

KEPOBTS,  CHIEF  OF  ENGINEnBItS,  UNlTEb  STATES  ARMY,  186^-1912. 

StttiMl.  SCPBRVIglON  OF  BRIDGE  GONSTRUCTION.  ETC. 

SMinl  SUPESTI8I0N    OF    8TBUCTUBES  OTHBB    THAN    BRIDGBB    IN  OONNBCTION 

WTIH  NAVIGABLE  WATERS. 
SNtel  BTABLISHMENT  OF  HARBOR  LINES. 
8«i«4.  WUBCK  KEMOVALS. 

S((ti>i&  SUBIMABY  OF  RIVER  AND  HARBOR  APPROFRUTION& 
8Mli«(.  ALPHABBHCAL   LIST   OF    ENGINEERS    IN   DIRECT  CHARGE  OF  RIVER    AND 

HABBOR  IMPROVEMENTS. 
^xOmT.  AlfHABBnCAL  UST  OF  CONTRACTORS  ON  RIVER  AND  HARBOR  WORKa 
SmUiiiS.  INDn  TO  LAWS  AFFECTING  THE  CORPS  OF  ENGINEERS. 
8e«(Wi  CLASSIFIKD  UST  OF  FLOATING  PLANT. 
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SPECIAL  SUBJECTS. 


Bepofta,CliMol 


gSCmON  t-SCPEKTISION  OF  BUDCS  OOlTSTEUCTIOir. 


KoiL-TliBMdfBinfentd  to  In  thk  aaetion  an  Indeied  nnd^ 


OUB. 


^jB^QrlettBninp«mttBS8eaftBreMAtttlsanqrmbota«abta^         hATtog  lbs  foUowinc 

Jl^^"^^''^  0-  nsTisation  obstniotad;  •ttormtlooB  nqnlmi  wHhln  a  qwotted  tfane.   8.,  bridge 
"[^^^'^ State ^^  Bp.,flnetodiiiidarqMOiiaaetofCoDc;iMi.   Dt„Taim 


jljL« 


*«>U88jj 


^t  We8^)ort  Ptf 


(8.) 


^1**.  Oi!'*  ***^  BeooMtr.,  ippfOT.  Apr. 

»u  ^  betvwQ  New  Bedted  end 
fmm,  Kas.  (8.)  (Bristol  Conn^  hr.) 
\  FIiN8.-Baooiutr.  plani  pertly  (from  Feir- 
bfflD  to  Popes  Isld.)  eppror.  June  33,  UQ6, 
podJBS  results  of  ear.  aa.  act  June  S,  1806,  88f 
0.  Modified  plans  approv.  8ept.  23,  180Q; 
eoostr.  plans  (second  part  between  Popes  and 
mUds.)  spproT.  July  17, 1807,  97, 532L 

ACUSHNBT  &,  between  Popes  and  FJsh  Islds., 
Xet  Bediord  H.,  ICaas.  (8.)  (Union  Street 
Sf.  Coi)  87, 53S.  PLANS.— Plans  for  a  tam- 
poniy  br.  dnrios  reoonstr.  of  oountj  br.  be- 
trao  Popes  and  Fish  Islds.,  appror.  (rerooable 
panoJt)  Aug.  20,1807,  97, 536. 

ACUSHNBT  B^  New  Bedford  to  Fish  Ud., 
Mvs.  (8.)  ((%br.)  PLANS.— Beeonstr.,in- 
dodlDK  tofflporary  str.,  approy.  ICar.  S,  1001, 
01,66Sl 

il>AlI8atkBK,Wbithzop,N.C.    (See  Smiths 

Cnek.) 

ABNAPBB  R^  Algoma,  Wk.  (B.)  ((^  br.) 
PLANS.~ApproT.  Apr.  11, 1800,  99y  822. 

^^•AJmiA  B^  near  Montsomerj,  Ala.    (8p.) 

(Vobde  A  Ohio  B.  B.  Co.,  soooeasors  to  Itaa 

^teoiDery,  Tnsoalooaa  dc  Memphis  Ry.  (>>., 

braurly  the  Alabama  Qrest  Northwestern  Ry. 

Co.)  LEGISLATION.— Original  company  an. 

tooonstr.br.byaetAug.  6  1888,90^336.    Aot 

Inoa  u,  1806,  this  franchise  granted  to  the  Mobile 

*  Ohb  K.  R.  Co.,  97,  530.    PLANS.— Original 

wapmys  plans  appiov.  Aug.  5,  1880,  90b  838. 

^  Itme  10.  1807,  for  a  diflteent  location, 

■pprov.  laae  16, 1897, 97, 530. 

^''^■AMA  B^  near  Montgomery,  Ala.  (8p.) 
(VoDtioDieryBr.Co.)   LBOISLATION.-Com- 


peny  an.  to  eoostr.  br.  aot  Mar.  1, 1808,  94,  49& 
PLANS.-8iibmitted  Feb.  8,  1804;  modified 
Feb.  23, 1804;  approv.  Mar.  27, 180i  04, 425. 

ATJIRAMA  B^  Montgofflery,  Ala.  (8.)  (Moot- 
gomery  Br.  A  Impiovemant  Co.)  PLANS.— 
Appror.  Jan.  181  lOOi  94, 716. 

AfiABAUffA  B^  Selma,  Ala.  (A.)  SNOI- 
NEER8.— BB.  Br.  constdeied  obstr.  to  navi- 
gation; reoom.  that  the  br.  company  prepare  a 
ehan.  between  phrot  spen  and  n.  bank  for  paasage 
of  boats  at  all  stages  exceeding  a  24'  stage,  and 
provide  soch  fatore  tiaoiUtiee  to  navigatlan  as 
might  be  reqoirad,  86,  2136.  PLANS.— It  hav- 
ing beeo  reprosented  that  the  br.  was  likely  to 
orsate  an  obetr.,  BE.  convened  in  1886  to  coo- 
8ldBrandB^86,370,2136;  88*  800. 

AfiABAMA  B^  SeUna,  Ala.  (8.)  (Loaisvffle  A 
Nashviile  E.  E.  (3o.)  PLAN8.~Approv.  Feb. 
7,1001,01,606. 

ALAFIA  B^  Eivervlew,  Fla.  (8.)  (HflUboro 
(Vranty  br.)  PLANS.— Approv.  Jan.  16»  1001, 
01,664. 

A¥JtinifA».T.«  SOUND,  between  Hombtower 
Pt.  and  Madksya  Creek,  N.C.  (8.)  (Norfolk  A 
Soatbam  Ey.  Co.)  PLANS.- Modified  plans 
approv.  June  28, 1000, 09^  OlSL 

ALBBMABUS  SOUND  and  lOHNSON  and 
MACKBTS  CBBEKS,  N.  C.  (8.)  (Brs.  of 
Norfolk  A  Soothem  E.  E.  Co.)  PLANS.— 
Approv.  Dec.  6, 1006, 07, 824. 

ALBQUA  OBBBK,  neer  Portland,  Fla.  (8.) 
(Walton  Coonty  br.)  PLANS.— Approv.  Aog. 
11, 1807,  97,  534. 

ALGBB  (or  Brooks)  SLOUGH,  Wahkiakom 
County,  Wash.  (Sp.,eto.)  (Cotmtybr.)  LEO- 
ISLATION.— Coonty  an.  to  oonstr.  br.  under 
aot  Sept  10, 1800,  seo  7  aod  aet  of  Waahington, 
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92,    404.    PLANS.— Approv.    Mar.    19,    1802. 
Completiosi  of  br.  reported  June  25, 1802,  93*  404. 

ALHAMB&A  SLOUGH.    (See  Pacbeoo  Skmgh.) 

ALLBGHENT  R.   (See  Ohio  Btver,  ete.) 

ALLEGHBNT  Un  oear  BoUis  UfOB,  Pa.  (8.) 
(Pittsburgh,  Shawmut  A  Nortbeni  R.  B.  Co.) 
PLANS.— Approv.  Apr.  13, 1900>  00^  917. 

ALLBGHBinr&,Gralghto&,  Pa.  (8.)  (Creigh- 
ton  Br.  Co.)  PLANS.— Approv.  Feb.  37,  189^ 
94,428. 

ALLEGHBIfT]t^atFQxbiirg,Pa.  (8.)  (Balti- 
more A  Ohio  B.  B.  (^.)  PLANS.— False  work 
for  repair  to  ezistliig  br.  approv.  Nov.  1,  1911, 
12,1302. 

ALLEGHBNT  B^  at  FrankUn,  Pa.  (S.)  (Oil 
Citgr  Station  By.  Co.)  PLANS.— Approv.  Nov. 
20,1900,01,868. 

ALLEGHBNT  R^  FrankUn,  Pa.  (A.)  (Ve- 
nango Conntgr  br.)  PLANS.— Beoonstr.  approv. 
July  21,  1902,  03,  061.  Modified  plans  approv. 
Deo.  17, 1903, 04, 730. 

ALLEGHBNT  &«  near  FrankUn,  Pa.  (A.) 
(Big  Book  Br.  Co.,  Big  Bock  Br.)  PLANS.— 
Beoonstr.  approv.  May  6, 1903, 03, 661. 

ALLEGHBNT  B^  Freeport,  Pa.  (S.)  (Arm- 
strong and  Westmoreland  Counties'  br.) 
PLANS.— Approv.  May  6, 1886, 98, 420. 

ALLEGHBNT  U^  Back  Chan.,  Herr  Isld.,  Pa. 
(S.)  (Western  Famisylvania  B.  B.  Co.) 
PLANS.— Plans  of  a  temporary  and  2  permanent 
brs.  approv.  Aug.  29,  1902,  Sept.  19,  1902,  and 
Mar.  9, 1903,  respectively,  03, 649. 

ALLEGHBNT  B^  KennerdeU,  Venango  County, 
Pa.  (B.)  (Venango  County  br.)  PLANS.— Approv. 
Jan.  13,  1903,  03,  647.  Plans  in  lieu  thereof 
approv.  June  13, 1906, 06, 808,  and  Sept.  13, 1906, 
07,  822. 

ALLEGHBNT  B^  Mahoning,  Pa.  (S.)  (Pttts- 
burgfa/Sc  Shawmut  B.  B.  Co.)  PLANS.— Approv. 
Mar.  24, 1910, 10, 1028. 

ALLBGHENT  B^  near  Mosgrove,  Pa.  (8.) 
(Allegheny  &  Western  By.  Co.)  PLANS.— 
Modified  plans  approv.  Feb.  23,  1888.  Modified 
plans  reducing  1.  of  spans  and  changing  oonstr. 
ofp8.approv.  May24, 1808.    98,636. 

ALLBGHENT  B^  New  Kensfaigton,  Pa.  (8.) 
(New  Kensfaigton  Br.  Co.)  PLANS.— Modified 
plans  approv.  Apr.  8, 1896,  98, 636. 

ALLEGHBNT  Bh  New  Kensington,  Pa.  (S.) 
(Tarantnm  Br.  (^.)  PLANS.— Approv.  June 
10,1803,93,470. 

ALLBGHENT  B^  Oakmont  and  Hnlton  Ferry, 
Pa.  (Sp.)  (Allegheny  County  br.)  Au.  act 
Jan.  12, 1907.  PLANS.— Approv.  June  11, 1907, 
07,  819. 

ALLBGHENT  B^  Oil  City,  Pa.  (Sp.,  etc.) 
(BeUef  Br.  Co.)  LEGISLATION.— Company 
au.  to  oonstr.  br.  under  act  July  13, 1802,  sec.  3, 
and  act  of  Pa.,  92,  410.  PLANS.— Approv. 
Sept.  1, 1892,  92,  410. 

ALLBGHENT  Bh  Oil  City  to  FrankUn,  Pa.  (8.) 
(Rodseyille  A  Franklfai  B.  B.  Co.)  PLANS.— 
Approv.  Dec.  13, 1900,  Ol,  668. 


ALLBGHEBTTB^OflCity,  Pa.  (S.)  (Venango 
County  br.)  PLANS.— Plans  of  br.  to  replace 
ezistfaig  str.,  approv.  Sept.  14, 1906, 00, 915. 

ALLBGHENT  B^  at  Pittsburgh,  Pa.  (8.) 
ENaiNBEB8.-Oh]ef  of  Engineers.  B.,7A,iJ, 
121.  Approv.  B.  of  MaJ.  MerriU,  7iS,  il,  684. 
LEGISLATION.— Br.  au.  by  Pa.,  7iS,  U,  685. 
PLANS.— Mi^.  Merrfl]  B.  br.  a  serious  and 
unnecessary  obstr.  to  navigation,  75,  U,  687, 688. 
Drawspan  recom.,  7iS,  ii,  687,  688.  Plan,  7A,  11. 
686. 

ALLBGHENT  B^  near  Pittsburgh,  Pa.  (Sp.) 
(Pittsburgh  A  Butler  B.  B.  Co.)  Au.  act  June 
11,  1886,  90,  424.  PLANS.— Approv.  Aug.  18, 
1896,90,424. 

ALLBGHENT  H.,  Highland  Park,  from  a  point 
at  or  near  Pittsburgh,  Pa.,  to  Sharpsburg,  Pa. 
(8.)  (Highland  Park  Br.  Co.)  PLANS.— 
Approv.  Sept.  18, 1889,  00, 609. 

ALLBGHENT  B^  Pittsburgh  (6th  Street),  Pa. 
(Sp.)  (AUegheny  Br.  Co.)  LEGISLATION.— 
Au.  act  Sept.  19, 1800,  sec.  7,  and  act  of  Pa.,  91, 
431.  PLANS.— Approv.  May  2,  1891,  91,  431. 
Plans  for  false  work,  erected  during  progress  of 
work,  approv.  Aug.  4, 1802,  92, 406. 

ALLBGHENT  B.,  Pittsburgh  to  Sharpsburg,  Pa. 
(8.)  (Pittsburgh  A  Sharpsburg  Br.  Co.) 
PLANS.- Approv.  Aug.  24, 1896, 98,  637. 

ALLBGHEBTT  B.,  Pittsburgh  to  AUeglMny,  Pa. 
(8.)  (Pittoburgh,  Fort  Wayne  A  Chicago  By. 
Co.)  PLANS.— Beoonstr.  approv.  Sept  1, 1900, 
01,662. 

ALLEGHBNT  B.,  BriUiant  Station,  Pittsburgh, 
Pa.  (S.)  ( Pennsylvania  R.R. Co.)  PLANS.— 
Approv.  Mar.  11, 1903, 03, 640. 

ALLBGHEBTT  B.,  between  Pittsburgh  and  Alle- 
gheny, Pa.  (O.)  (Union  Br.  Co.,  Union  Br.) 
PL  A.NS.— Alterations  to  be  completed  within  18 
months  from  Jan.  26, 1903, 03, 661. 

ALLEGHEBTT  B.  (N.  side  Pt.  Br.),  near  site  of 
Old  Union  Br.,  Pittsburgh,  Pa.  (S.)  (City 
br.)    PL.\NS.— Approv.  Sept.  8,  1909,  10, 1024. 

ALLBGHEBTT  B^  below  Tarentum,  Pa.  (S.) 
(Kensington  Bapid  Transit  Br.  Co.)  PLANS.^ 
Submitted  Mar.  28, 1894;  modified  Apr.  14, 1804; 
approv.  Apr.  28, 1894,  94,  428. 

ALLBGHENT  B^  at  TuttletQwn,  Pa.  (S.) 
(Pennsylvania  B.  B.  Co.)  PLANS.— Beconstr. 
of  br.  No.  Ill,  on  the  Salamanca  Branch,  approv. 
June  23, 1910, 10, 1030. 

ALLBGHENT  B.,  Venango  County,  near  mouth 
of  E.  Sandy  B.,  Pa.  (8.)  (Franklin  A  Clear- 
field B.  B.  Co.)  PLANS.— Approv.  Oct.  IS, 
1905, 08, 801 

ALLET  CEEEK,  at  Bayside  I>ouglaston,  Bor^ 
ough  of  Queens,  New  York  City.  (8.)  (Kew 
York  A  North  Shore  Traction  Co.)  PLANS.— 
Approv.  Oct.  6, 1910,  11, 1083. 

ALUGATOB  B^  N.  C.    (See  MiU  Tail  Creek.) 

ALLOWAT  CBBBK,  Salem  County,  N.  J.  (S.) 
(Salem  County  br.)  PLANS.— Bebuikling  ap- 
prov. Oct.  19, 1905,  08,  803. 

ALTAMAJIA  (Middle)  B^  Ga.  (See  Altamaha 
B.) 
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ALTAMAHA  (South)  R^  G«.    (See  Altamaha 

^-) 

ALTIMAHA  B.  (Delta),  Ga.  (8.)  (Georgia 
Cottt  4  Piedmont  R.  R.  Co.)  PLANS.— Ap- 
pm.  Ang.  9, 1910, 11, 1082. 

ALTAMAHA  B^  Ga.  (S.)  (Georgia  ie  Florida 
By.)   PLANS.— Appnnr.  June  28, 1907, 07, 828. 

ALTA3UHA  B^  Doctortown,  Ga.  (A.)  (See 
Ajhiey  B.;  Ogeecbee  fi.)  (Savannah,  Florida 
k  Vateni  B.  B.  Co.)  PLANS.— Without  a 
jrav;  an  obetr.,  88, 2549, 25S0. 

ALTAMAHA  B^  at  Doctortown,  Ga.  (8.; 
(itisntie  Ccait  Line  R.  R.  Co.)  PLANS.— 
B«coQstr.approv.  June  7, 1911, 11, 1090. 

ALTAXAHA  B^  Vldalla  and  Haslehont,  Ga. 
iS,)  (Georgia  dc  Florida  Ry.)  ^LAN8.— 
uprar.  Jane  28, 1907,  and  modified  plans  approT. 
Jioe  22, 1906,08.  873. 

AlfOS 

iU9.) 


CB8BK,N.  J.    (See  Leonards  Thorough- 


INACOSTIA  B.  (R.  Branch  of  Potomac  R.) 
fBenntars  Br.,  upper.)  ENGINEERS.— liaj. 
N.XJchler,  1867-70.  B^  67,  521;  68,  890;  69, 
493;  70,  518;  71,  974.  MaJ.  O.  B.  Babcock, 
15n-77.  Bn71,969;  72,1015;  (Col.)  74, 11, 394; 
75,  ii,  810;  76,  11,  600;  77,  U,  1066.  Lt.  CoL 
T.  L.  Casey,  18^-80.-  B^  79,  1882;  80,  2342. 
Cd.  A.  F.  Bockwetl,  1881-84.  B^  81,  2715;  89, 
S^  83, 2101;  84, 2346.  Lt.  Col.  J.  M.  Wllaon, 
m^  B^  85,  2500;  86,  2084.  Lt.  Col.  C.  J. 
.VBesn,  1890.  B.,  90,  1447.  OPERATIONS.— 
1867.  Beoently  rebuilt,  67,  621.  1868-78. 
Minor  repairs  made,  68,  890;  70,  518;  71,  969, 
974;  72, 1015.  1874-77.  Repairs  made,  74, 11, 
S4;  76,  U,  680;  77,  11,  1066.  1878-70.  Thor- 
m^ilrrapalred,  79, 1882.  1880-82.  Extensive 
reptirs  made,  80,  2342;  81,  2715;  82,  2738. 
1883-86.  Boadway  repaired,  88,  2101;  84 
34g.  85,  2509;  86,  2084.  PROJECTS.— Br. 
forms  an  important  connection  between  D.  C. 
vui  Md.,  70,  518.  Lt.  Col.  Wilson  est.,  1880, 
110:000  to  Imp.  the  br.,  86, 2084. 

A9AC0STIA  B.  (E.  Branch  of  Potomac  R.). 
(KewXavyYardBr.)  APPROPRIATIONS.— 
1874.|1«,000,  75,  U,  806.  CONTRACTS.— 
1874.  Clark,  Beeves  &  Co.,  br.  (withto  limit  of ' 
»PP.  1146,000),  75,  II,  806.  ENGINEERS.— 
Cluel  of  Engineers.  B.,  75, 126;  76, 11,  688.  In 
charge:  CoL  0.  E.  Babcock,  1876-77.  B.,  75, 
a.  806:  78, 11, 687;  77,  II,  1066,1070.  Lt.  CoL  T. 
^Cmj,  1879-80.  B^  79, 1882;  80,  2342.  CoL 
A.  F.  RockweU,  1881-84.  B.,  81, 2715;  82, 2738; 
^  aoi;  84,  2346.  CoL  J.  M.  Wilson,  1885-86. 
2^85,2509;  86,2084.  Lt.  CoL  C.  J.  AUen,  1899. 
^  99,  1447.  LEGISLATION.— Constr.  au. 
Mt  June  22, 1874;  75, 11,  806.  One  of  the  R.  R. 
ineks  rtmoved  according  to  act  Mar.  3,  1879; 
^1881  OPERATIONS.— 1874-75.Br.com- 
Pieted  and  opened  to  the  pobllc  Jnne  17,  1875, 
75,  %  m.  1876-77.  Some  repairs  made,  77, 
U,  1C66.  1879-80.  Roadway  and  footwalks  re- 
I>&^,  80,  2M2.  1880-81.  Extensive  ropalrs 
B^e.81,2715.  1881-82.  Sidewalks, roadway, 
«^  brick   pavements    repaired,    82»    27381 


1882-86.  Roadway  repalxed,  88,  2101;  84, 
2846;  85,  2609;  86,  2084.  PRIVATE  (COR- 
PORATE) WORK.— Permisston  to  lay  rails 
across  the  Anacostla  Br.  granted  Mar.  14, 1876^ 
to  the  Anaooetla  &  Potomac  R.  R.  R.  Co.,  by 
the  Sec.  of  War,  under  cartatn  restrictkms  and 
regulations,  76,  11,  688.  Company  removed  e. 
tracdc,  79, 1882.  PROJECTS.— Lt.  Cd.  Wilson 
est.,  1886,  $5,500  to  imp.  the  br.,  86, 2084.  SUR- 
VEYS.-Made,  1875,  75,  11,  806.  B.*  1875,  by 
Col.  Babcock,  on  the  appllcatian  of  the  Ana- 
costla &  Potomac  R.  R.  R.  Co.  for  permlsskin 
to  lay  rails  across  the  Anacostla  Br.  (see  Private 
^  work),  76,11,687. 

ANACOSTIA  B.  (B.  Branch  of  Potomac  R.). 
(Old  Navy  Yard  Br.,  lower.)  ENGINEERS.- 
In  charge:  MaJ.  N.  Michler,  1867-71.  B.,  67, 521; 
68,  891;  69,  494;  70,  518;  71,  975.  M^.  O.  E. 
Babcock,  1870-74.  B.,  71,  969;  72,  1015;  (CoL) 
74,  11,  394.  LEGISLATION.— Application, 
1868,  to  Congress  to  Incorporate  the  Unlontown 
&  Washington  City  R.  R.  with  an.  to  lay  tracks 
along  oertatai  streets  and  to  cross  this  br. ,  68, 891. 
OPERATIONS.— 1867.  Br.  recently  reno- 
vated, 67.  531.  1867-68.  Floor  repaired,  68, 
891.  1869-70.  Continual  repairs  behig  made, 
70,  518;  71,  975.  1873-74.  Broken  span  le- 
paired,  74,  11,  394.  1874-76.  Repairs  made, 
76,  li,  690.  PROJECTS.— Act  au.  br.  to  be 
sold  by  auction,*  June  21,  1875.  Bids  too  low; 
no  sale.  75,  11,  810.  SURVEYS.— Sur.  of  the 
lower  br.,  known  as  the  Navy  Yard  Br.,  across 
the  Anacostla  R.,  and  plan  for  a  permanent  str. 
across  same,  capable  of  sustaining  R.  R.  track 
and  cars,  with  est.  of  cost,  ordered  by  a  resolu- 
tion of  the  Senate,  June  30, 1868;  made,  1868,  by 
Mi^.  Mtohler,  68,  891;  69,  494. 

ANACOSTIA  B.  (E.  Branch  of  Potomac  R.). 
(Washhigton,  B.  C.)  ENGINEERS.— Chief  of 
Engineers.  Bh  96,  430.  In  charge:  MiO-  C.  £. 
L.  B.  Davis,  1896.  B.,  96,  3889.  PHYSICAL 
DATA.— Borings  for  site,  96,  3892,  3901.  Com* 
parlson  of  routes,  96,  3895.  PROJECTS.— 
Descriptfon  of  proposed  br.,  96,  8895.  MaJ. 
Davis  est.,  1896,  8779,130  to  constr.  br.  at  the 
foot  of  1st  Street  SW.,  96,  8809.  SURVEYS.— 
Sur.,  plan,  and  est.  of  oonstr.  of  a  substantial 
and  suitable  br.,  with  necessary  approaches^ 
from  foot  of  South  Capitol  Street,  or  below  It  at 
the  most  available  pt.,  across  the  E.  Branch  of 
the  Potomac  R.,  and  B.  thereon,  an.  act  Mar.  2, 
1895;  made,  1896,  by  M^.  Davis  (B.  unfav.  to 
site)  (see  ProJeoU),  96, 8880. 

ANACOSTIA  B.,  D.  G.  (Baltimoro  &  Potomac 
R.  R.)  PROJECTS.— Description  of  br.,  99^ 
1447. 

ANACOSTIA  B.,  D.  C.  (Pennsylvania  Avenue 
far.— highway.)  PROJECTS.— Descriptfon  of 
br.,  99, 1447. 

ANACOSTIA  B.  (hi  Ifaie  with  Massachusetts 
Avenue  extended).  (Washhigton,  D.  C.)  EN- 
GINEERS.—Chief  of  Engineers.  B.,  98,  541. 
In  charge:  Lt.  CoL  C.  J.  AUen,  1898.  B.,  98, 
8508.  PHYSICAL  DATA.— Borings,  98,  3600. 
FROJSCTS.-C0I.  Allan  est,  1897,  $441,908  for 
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■  gteel  tni»  br.,  SS,  3806.  DnaripOaa  al  pt«- 
poasd  br.,  ftS,  3803-3806.  BURVEYS.— 8ar., 
plm,  ind  flflt.  of  br.  ■cron  tbs  E.  Branch  of  ttiA 


Ohuntts  Avenue  utanded  eaatirwd,  aa.  act 
Feb.  17,  lar?;  miile.  I8>7,  ij  Col.  AUaD  (bb 
Projecta),  98,  Sm». 

AHAC08TU  B,,  W^ilngtoo,  D.  C.  (8.) 
(PemuTlTulB  B.  R.  Co.)  PLANS.— Apprer. 
8qil.  a.  IMS.  OA.  711. 

AMACOSTU  a^  Wublnctan,  D.  C.  (A.^ 
(DbtrfctMColumbtabr.)  PLANS.-ProvWon 
brnooiutt.  eibtlDfbt.  mtdebj  D.C.tpp.  act 
Apr.  XJ,  1901,  u  tromded  by  act  liar.  3,  1B06. 
Plana  approv.  Api.  7,  im,  OB,  TM. 

ANAHBIU  INI£T  md  navigable  cbani.  In 
AlunltDS  B.,  Cal.  (B.)  [Bn.  (S)  of  Pactfln 
Electric  Rt.  Co.)  PLANa.-Apprav.  Apr.  31, 
im,0«,71& 

ANNAVUXB  CBEEK,  N.  Y.    (Dr.)    06,  SSIL 

ANNEMESSEZR^IId.    (Dr.)    OS,  MS. 

APALACHICOI^  R.,  Fla.  (8p.)  (ApalHiU- 
Dola  Northem  B.  R.  Co.)  An.  act  Uai.  3.  IMS. 
PLANS.— Approv.  Deo.  1»,  1«&  and  taodUad 
plana  Feb.  34, 1B06,  OB,  7W. 

AFPONAGANSBTT  IL,  S.  Dartmoutb,  Brtatol 
Coimtj,  Han.  (8.)  (Citj  br.)  PLANB.— Ap- 
prov. Oct.  30, 1901,  oa,  5Si. 

AFFOqUINDmNK  B^  New  CaiUe  Countr,  Dei. 
(S.)  (New  Cattle  Countjr  br.)  PLANS,— 
Approv.  Auf.  30, 1969,  OB,  §01. 

AQUIA  CREEK,  Va.    (Dr.)    07,  SIS. 

AQUIA  CBBBK,  Va.  (S.)  (Biohinond,  Fied- 
eriokiburg  &  Potomae  R.  H.  Co.)  PLANfl.- 
Pbuu  lor  new  draw  to  br.  approv,  Jons  8, 18MI, 
90,479. 

AqmACBBRK.    (Sea  NeabasD  Cnek.) 

AHKANSA8  B.  (Dr.)  (See  Ouachita  R,  and 
Petit  Jean  R.)    OS,  719, 

AKEAN8A8  B.  and  MbuUriei.    (Dr.)    07,  KIE. 

ARKANSAS  B,  batween  Arkanmi  and  Dedia 
Conutlea,  Ark.  (Sp.)  (UemphH  Helena  A 
Lonlaiana  Rt<  Co.)  An.  act  Feb.  H  1903L 
PLANS.— Approv.  Aug.  K,  1901, 03, 643. 

ARKANSAS  B,,  (hunmlDgi  Lendtag,  Ark. 
(Sp.)  (Eaiuai  01^,  AAanaaa  A  New  Orleaoa 
B.  R.  Co.  at.)  An.  act  Jul;  M,  ign,  90,  tXl. 
PLANS.— Plan  and  iocatko  nbtntttad  and 
approv.  b;  See.  of  War,  Feb.  li.  1)90. 80.  S97. 

ARKANSAS  B„  Daidanelle,  Aik.  (Sp.)  ((^bki 
CItT  Br.  CoDitr.  Co.)  LEOISLATION,— Com 
pany  an.  to  oonitr.  br.  bj  ast  Sept  SO,  IW, 
01. 130.  Au.  to  erect  an  addl.  towei  to  opnate 
draw,  condlttonallT,  lla;  IB,  1801.  91,  43D.- 
PLANS.- Approv.  Dec.  %  1990,  81, 130. 

ABKANSASR^nearFort  aibsoD.  lad.  T.  (Sp.) 
(Oiark  A  Cherokee  Ceattal  Rj.  Co.)  An.  act 
Feb.  U,  1903.  PLANS.— Approv.  lulj  17, 1901 
03,00. 

ABKAMSASB^  Fort  Smith,  Ark.  (Bp.)  (San- 
■ae  &  Aikaneas  VaDer  R.  R.  Co.)  LEQISLA- 
TI0N.-AI1.  act  liar.  U,  UM.    PLANB^Fltn 


and  location  tabmltled  and  approv.  by 
War,  Uar  17, 1890,  00,  33S. 

ARKANSAS  B„  at  Fort  Gmltb  and  Van 
Ark.  (Bp.)  (Fort  Smith  &  Van  Bu 
dtatrict.)  Au.  Feb.  38,  1910.  PLAN 
prov.  Kay  S,  1810,  10, 1033. 

ARKANSAS  R„  mr  Hk:ki  Bock,  Ind.  T 
(Eanna  Cftr,  Ptttaborg  &  Onlr  B. 
LEaiSLATION.—CompanT  au.  to  on 
br  act  Feb.  IT,  1993.  PLANS.-ria: 
laltted  Jane  n,  inS:  nuxtiaed  July  ! 
appniv.  July  39,  IBBS,  BS,  ITS. 

ARKANSAS  R,  Little  Rock,  Aifc.  (Sp. 
of  Englneen.  R.,  Bl.  3S7;  84,  370, 1789. 
ISLATION.— Br.  an.  acta  Jnlf  I,  ISTD,  a 
U,  ina.  81,  3010:  84,  370,  I7!0.  PL 
Sabmttted  br  Littto  Rock  Br.  Co.  b  con 
wlthactUar  3I.IS7I;  ^iprov.  br  Chief 
neen  and  Hac.  of  War,  Feb.  Ifi,  Wi,  73, 
Beqoiremenla  of  (kofiesa,  81,  lOlO.  F 
oompan;,  81,  3013.  Board  of  •nrroji 
vaned  at  Little  Rock.  Br.  i"^"-'  to 
qulrementa  ol  commerce,  81,  m3.  1 
tkmt  T«Bm.  by  KiJ.  Adanu,  amctirrei 
ChW  of  Enclneers,  and  approv.  by  Sec 


Little  Bock,  Art 
(Choctaw  &  Uemphia  R.  B.  Co.)  LE 
TION.— Companr  au.  to  coDitr.  br.  bj 
10,  ISM.    PLANB.^Appiov.  ICar.  I.  II 


TION.— Company  au.  to  oonitr.  br.  by  i 
2,  1891;  amendment  b;  act  Feb.  I: 
PLANS.— Approv.  Dec.  7,  1803,  94,  OS. 

ARKANSAS  R^  Little  Rock,  Ark.  (Sp 
laikl  CoibUt  br.)  LF.GISLATION,— Coi 
to  constr.  br.  bj  act  Fob.  38.  IBM:  amenc 
Ka;  13.1906.  PLANS.— A pprnv.  lane 
80,  IB. 

ABKANaAS  B,  at  or  neaiUnakogw 
(Bp.)  (Unikogae  A  Fort  Olbaon  Br.  & 
act  Ant.  18,  1911.  PLANS.— Plaoi  and 
knatkmappniv.Maj  31, 1912, 13,1298. 

ABKANSAS  B,  Pine  Bind,  Ark.  (Sp 
bnon  Coontr  br.)  Aa.  act  Uar.  ! 
PLANS— Approv.  Ang.  31.  1906,  07, 811 

ARKANSAS  B^  below  Pbe  Bluff  (Rol 
Ark.  (Bp.)  (St.  Loula  dk  SonthweateiD 
An.  Ht  Jane  37,  ISga.  PLANS.-Plam 
to  i^>kce  "iMlng  itr.  approv.  Aug.  3, 1 

imo. 

ABKANSAS  R^  Van  Bonn.  Ark.  (9] 
27K  17V1.  LEOISLATION.— Br.  an. 
Jul;  3.  1883.  84,  ITO.  PLANS.— PlaDi 
propoeed  tnodiflnd  by  roooca.  of  a  BE. 
Bompan/  ab)ecl«d  to  tt»  changaa.  In  : 
R.  B.  proposed  to  oonstr.  at  Its  own 
any  wnrk  whioh  might  nbseqoentjy  b 
Deoeaaarr  for  the  malnlen.  of  navigatloD 


alta.  1 


a  appnr.  by  Sec  of  W 
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iUUNSAS  B^  near  Van  Buren,  Ark.  (8p.) 
[fort Smith  &  Via  Buren  By.  Co.)  LEOISLA- 
TION.-Comptny  aa.  to  oonstr.  br.  by  aot  ICar. 
I,UH.  FLAN&->ApproT.Mar.8,18e^Off,4m 

iSTEDB  KHJU  N.  J.,  and  tribnttflei.    (Dr.) 

06,797. 

iSaiPOO  &,  8.  C.  tA.)  (ChailBatoii  A  S*> 
muii  R.  B.  br.— Dew.)  Ezicineer  In  diarKB: 
Capt  F.  v.  Abbot,  1909.  tU  PLANS.-Com- 
pnj  duold  be  reqairad  tQ  rsmove  piles  of  old 
Ir.  i!  fhe  U.  8.  e?er  does  any  work  on  tihlB  B., 

ISBUa  B^  8.  C.  (0.)  (New  br.  company.) 
PLAN8.~Beqiiind  atterttlons  to  be»  and  ware 
onpMedbj  Ji4f  1, 1801, 91,  4S8. 

iSHLKT  B^  8.  C.  (8.)  (Charieston,  8.  C, 
XfalDg  A  Mann&etoriog  Co.)  PLANS.— Ap. 
prvT.Mv.  7, 1902;  09,587. 

ASHUTR^BeeBFeny,  8.  C.  (O.)  (Atlantlo 
CoHtLiiieB.B.Co.)  PLAN8.— Alteratfans  to 
toeompMBd  QD  or  beiore  8  numtha  from  Apr.  Uy 

uis.08,m 

A8IIUTR^Ca)arleston.S.G.  (O!)  (Gbadeiton 
Br.Co.)  FLAN8.-A]teration8tobeoomplBtod 
CD  or  baCore  8  moafibi  bom  Feb.  5, 1909, 00, 919. 

ASflUTi  BDI8T0,  SALKAHATCHIB» 
CBSBUa,  SAYANNAH,  and  ALTAMAHA 
^  ud  ST.  AUGUSTIlfB  CBEBK,  Oa. 

«wi  8.  C.  (A.)  PLANB.-I>e8orlption  of  tbe 
bn.  iDd  (rf  tbe  modlflcatkma  propoaed  tberain* 
S8i  m,  xao.  ICodmcatkms  snggeated  by  CoL 
Oiflman  in  noh  of  tbeea  stmotima  aa  obatr. 


ASHTABULA  B^  Ohio.  (O.)  (Ashtabula  Comity 
br.)  PLANS.— Specified  alterations  required  on 
or  before  Apr.  1, 1898.  OOi  ^.  Alterations  to  be 
oomfteted  on  or  before  Apr.  16, 1905, 04»  728. 

ASHTABULA  B^  Ashtabula,  Ohio.  (8.)  (Lite 
Shoie&KiohJsanSoatfaflmBy.Co.)  PLANS.— 
Beoonstr.  plans  ^prov.  May  11,  180r,  07*  684. 
BeoQDstr.  approv.  ICar.  li  1911, 11»  1087. 

AS8I8CUNK  CBBBK,  at  MttfibeU  Avenixx 
Burilngton,  N.J.  (S.)  (BniUngton  County  br.) 
PLANS.— Approv.  July  7,  1904,  Off,  723. 

ASSISCUNK  CBBBK,  N.  J.  (fl.)  (Br8.ofthe 
PennsylTsnia  R.  R.  Co.)  PLANS.— Plans  and 
maps  of  locations  approv.  Nor.  4, 1911, 13, 18Q9L 

ATGHAFALATA  B^  near  mouth  of  Malboeuf 
Bayou,  La.  (8.)  (Morgan's  Louisiana  A  Texas 
B.  B.  A  8.  8.  Co.)  PLANS.- ApproT.  Apr.  8a 
1900,O6,80& 

ATCHAFALATA  B^  near  MetviUe,  La.  (8.) 
(Colorado  Southern,  New  Orleans  &  PadOo 
B.  B.  Co.)  PLANS.— ApproT.  Aug.  16,  1906, 
07,  831.  For  altering,  approv.  7une  80,  1900, 
00^919. 

ATCHAFALATA  B^  Morgan  City,  La.  (S.) 
(Morgan's  Louisiana  A  Texas  R.  B.  A  S.  8.  Co.) 
PLANS.— Bebuilding  ^>prov.  Aug.  38,  1907, 
08,809. 

ATKINS  B^  Eennebeo  B.,  Fhippsbnrg,  Me. 
(Sp.,  eto.)  (Sagadahoc  Coantj  br.)  LEOIS- 
LATION.-<}ountgr  an.  to  constr.  br.  under  aot 
Sept.  19,  1800,  see.  7,  and  aot  of  Maine,  Oi8,  406. 
PLANS.— Submitted  July  30,  1801.  On  May  2, 
18B3,  no  objections,  09, 40& 
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BACK  BAT,  Blloit  Uta.  (Sp.)  (Cttr  bt.) 
Aa.  Mit  Ifij  ID,  1«0D.    PLANS— ApproT.  Sept. 

4,  iiKw.oi,eeg. 

BACK  COTB  (atua.  leadtac  to],  Ptvtluid  H., 
Ke.  (q.  T.)-  <O0  (Qnnd  Tmnk  R;.  Co.  ot 
CtnwU.)  PLANS .-SpedOed  Bltontioiu  IB- 
qDlrBd  OD  «  befcira  Iin.  1,  IWl,  91,  US. 

BACK  *^  Ud.  (8.)  (Tha  Unltad  RiJlinvg  A 
Electrk  Co.  o[  BiUtmora,  Ud.]  PLANB.— fn 
rebondbig  ippTOT.  Apr.  10, 1(K)3, 03,  M). 

BACK  B„  Kd.  (S.)  (Chemoo  Tni  Br.  Co.) 
PLANS.— FIboi  and  mitp  oC  loatkm  ^ipRrr. 
Sept.  »,  ini,  12, 1301. 

BACK  Bi  at  Eutsn  Atsdhs,  Baltimore,  Kd. 
(S.)  (Count;  br.)  FLANS.— Appiw.  Ian.  ft 
ISlt.  1).  1D8S. 

BACK  Bh  betmea  Tlbbettii  Idd.  and  tha  main- 
land  in  town  ol  Bootbbaj,  Ua.  (B.)  (Br.  ol 
W.  O.  WMlnuUl.)  PLANS.— ApproT.  Apr,  T, 
ISIl,  11, 1088. 

BACKa„Md.    (aaaNortbEastCreek.) 

BACK  (Bntlar)  B„  Oa.    (Saa  AQamalka  R.) 

BAHIA  HONDA.    (Sea  Florida  Kara.) 

BAINBB  CKBBK.  tmr  Pert  Norfolk.  Va.  (S.) 
(AUaatlo  Coait  Lbe  R.  R.  Oi.)  PLANS.— 
Plana  and  mv  ot  locaUoo  lor  recoaati.  ot  aiht- 
tug  br.  approT,  Jan.  13,  igtJ,  13, 1304. 

BALL  CLUB  K^  Ulnn.  (8.)  (Eaalem  Rf.  Co.) 
PLANS.— Appnv.  Apr.  T,  1308.  OS,  SU. 

BALL  CLUB  B^  Itafta  Coontr,  Hteu.  {S.} 
(Great  NorUum  Rf.  Co.)  PLANS.- For  bf.  to 
replace  eilatloj  all.  a^nOT.  Sept.  ID,  1W7.  08, 

sm. 

BAB  H.  and  BAB  I8LD.  (cban.  batweao).  Ka. 

(S.)    <Edan  Towndilp  br.)    PLANS.— Apprar, 

Apr.  ll,I90B.OB,St7. 
BABLOWS  K„  BouniB,  Uan.    (S.)    (Towd  br.) 

PLANS.— Raocmiti.  pUni  appmr.  Ka;  H  18W 

S8,G3&. 
BABNEOAT  B..  at  Seaalde  PaA,  N.  J.    (B.) 

(PhSadelplita    &    Long    Branob    R.    R.    Co.] 

PLANS.- foi  reoonitT.  ol  ailatliic  bi.  appniv. 

Nov.  13.  mi,  13,1301. 
BABBINGTON  B^  at  Batrtnctoi.  B.  L    (8.) 

(New  York,  Hsw  Hanm  «  Hartlud  B.  B.  Co.) 

PLANB.— For  raoonitr.  ol  existing  br.  (bulnd- 

ing  erectkm  ot  temponrj  trestle  ts.)  appioT. 

Sept.  ;,  1811,  13, 1301. 
BAKKOWa  CANAL,  La.    (Dr.)    08,8SS. 
BAKTBOLOMEW    BATOD,    Portland.    Ark. 

(Sp.)    (HlBlnlppl    R..    Hamburg    A    Wealeni 


S7.  Co.)  LXOI8LATION.-< 
oouti.  bt.  br  ant  Uar.  13.  IBSe,  B8,  £11 
extiodtng  an.  Fab.  4,  WB,  OS,  na.  PLA 
Apprev.  Har  IT,  1808,  08,  631.    Br.  boB 


aptsov.  Uar.  Ifi,  IMH,  OS,  SfH 
BABTHOLOMEW    BATOD,    Palkdah, 

(Sp.)  (^ahlBT  Cotrotj  br.)  AQ.aotApr.1 
PLANS.- Approv.  Oct.  V,  1810, 10. 1030. 

BAKTHOLOMBW  BATOD,  nMT  Por 
Ark.  (Sp.)  (Asiiier  Coontr  br.)  An.  aoi 
ao,  1308,  and  Ian.  71,  1810.  PLANS.- A] 
Oct.  8, 1010, 11, 1080. 

BABTBOLOHBW  BATOD,  La.  (Bp.) 
Oitaani  A  Narthirestam  Rf .  Co.)    Ao.  ac 

4,  1900.    PLANS.— Appmv.  Apr.  10,  ItOl 

an. 

BABTBOLOHBW  BATOD.  La.  (Bp.) 
kanaa,  Loolabiia  A  anlf  R;.  Co.)  At 
Har.  31,  1306,  and  Feb.  33;  1807.  PLA 
AppiDT.  Bapt.  30, 1107  OS,  no. 

BASS  B..  B<T«rlT,  Ha».  (8.)  (Sm  C. 
bt.}    PLANS.— Reeonatr.  appmr.  Oct  t. 

05.  734. 

BASa  B.,  Yannootb  and   Dannb,  Has. 

(Banutabla   Coimtr    br.)    PLANS.— Roo 

aopTOT.  Ha;  IS.  1307. 07,  837. 
BA8TBOP  BATOD  and  CaOtM>LATB  1 

OC,  TBI.    (Sp..  etc.]    (Braiorla  ComitT 


BAT  B.,  at  Bafbaro.  N.  C.  (O.)  (Pa 
CoOBtT  br.)  PLANS.- Altentfaoa  to  be 
plated  on  w  beloie  Not.  1, 1003,  03.  tSL 

BAT  B^  near  Bayboro,  N.  C,  (8.)  (Vligli 
Canllna  Coaat  R.  B.  Co.)  PLANS.— Ap 
Not.  3, 1306, 07, 833. 

BAT  HT.  L0018,  Uka.    (Dr.)    08, 885. 

BATOD  BOBDT,  La.    (Dr.)    08.888. 

BATOD  4:ONHBB,  L«.     (I>r.)    08.888. 

BATOD  COUBTABLZAD,  La.    (Dr.)    Of 

BATOD  DBS  ALI2MANDS,  I«.  (Dr.) 
'886. 

BATOD  LACASIMB,  U.    (Dr.)    08,888. 

BATOD  LAFODBC^HB.  La.    (Dr.)    08,81 

BATOD  OABA,  La.    (Dr.)    08.S8t. 
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BATOUTKRMIUOX.La.    (Dr.)    08,8SiL 

BEACH  THOBOUGHFARB.    (See  Schuylkffl 

R..etc) 

lEiCR  THOROUGHFABB,  Atlanttc  City, 
N'.  J.  (S.)  (PleasaatviUe  A  Atlantic  Turnpike 
or  Phnk  Seed  Co.)  PLANS.— Approv.  Jan.  5, 
«B,03,Mr. 

UUCH  THOROUGHFABE,  near  Atlantio 
Cfty,  N.  J.  (8.)  (Atlantie  City  &  Shore  R.  R. 
Co.)  PLANS.— Appnnr.  Jan.  25,  1906,  08, 803. 

BIACH  THOBOUGHFABE,  at  Riviera  Beeches 
and  Atlantic  City,  N.  J.  (8.)  (Atlantio  City 
BirlBra  Parkway  Co.)  PLANS.— Appiov.  Jnne 
$,  1910, 10»  1030. 

ICA£  CRBBK,  near  Sparrows  Pt.,  lid.  (S.) 
(D«aialk,  Sparrows  Pt.  &  North  Pt.  Ry.  Co.) 
PLANS.~ApproT.  Apr.  14, 1902,  02,  588L 

BEAl  CBBEiE,  betireen  Sunflower  and  Waah- 
lacton  CoontiM,  Miss.  (8.)  (Delta  Southern 
By.  Co.)  PLANS.— Appnnr.  Sept.  27,  1906, 
07,821 

BKAE  CBBEB,  at  Swift,' Kiss.  (8.)  (Leflore 
Comty  be.)  PLANS.— Approv.  Jan.  26,  IMl, 
11,10s. 

BELFAST  B,,  Me.  (8.)  (City  br.)  PLANS.— 
AppWT.  Dec.  6, 18BS,  90,  425. 

"HJJ5  lU  8t  Clair  County,  Mfch.  (8.)  (De- 
troit. Mount  Clemens' &  Marine  City  Ry.  Co.) 
PLANS.-Apppov.  May  9. 1901,  01,  666. 

BELLE  B,  Marine  City,  Mich.    (8.)    (Rapid  Ry. 

Co.)  PLANS.— Approv.  July  3, 1809,  90, 623. 
BELLE  IL,  Marine  City,  Mich,    (8.)    (Detroit 

&  Northern -R^.  Co.)    PLANS.-Approv.  Jul^ 

»,  1*9,89,623. 

BELLMANS  CBSEK,  Granton,  N.  J.  (S.) 
(Sew  York  Central  &  Hudson  R.  R.  R.  Co.) 
I'UNS.-Reoonstr.  approv.  Sept.  6,  1904,  05, 

BELVBDKBB  and  TmUBON  (tidal  estuary 
hetweni),  Morin  County,  Cal.  (O.)  (County 
^■)  PLANS.-Alterations  to  he  completed  on 
orbdnreMay  1, 1910, 10, 1031. 

•ESWETTS  CBBEK,  Va.  (8.)  (Seaboard  Trac- 
^  Co.)   PLANS.-Approv.  June  2S,  1906,  05, 

BEENABO  BATOU,  Handsboio,  Miss.  (8.) 
'Hffidiboro  Townsh^  br.)  PLANS.— Appror. 
%  30. 1908, 09, 914. 

BERET  CBEBK,  Paterson  Plank  Road,  fiergen 
^^ty,  N.  J.  (8.)  (Bergen  County  br.) 
PUNS-Approv.  May  22, 1909, 00, 918. 

"EEEYS  CBBEK,  N.  J.    (Dr.)    10.1019. 

BERWICK  B^  La.    (Dr.)    08,865. 

BETEELT  Hn  between  Salem  and   Beverly, 

*^  (8.)  (Essex  County  br.— Essex  br.) 
PUNS.-Reoonstr.  plans  for  the  draw  and 
PJ«tt  tor  ft  temporary  br.  approv.  Nov.  19,  1896, 
^,532. 

BlGBUCK&,Miss.  (A.)  Engineer  in  charge. 
^t  E.  Bergland.  PLANS.->Descriptk>n  of 
^^»»vinB,  New  Orleans  A  Texas  R.  R.  br. 
^  obstr.  at  sU  stages  of  water.  Center  span 
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should  be  made  a*  pivot  draw.  The  2  ooonty 
brs.  should  be  changed  to  drawbrs.  Deeeriptlan 
of  Vfcsksbarg  A  Meridian  R.  R.  br.  An.  by 
MlBBisB4>pi,  1866.  An  obstr.  at  an  stscei.  1  of 
the  pe.  should  be  replaced  by  a  pivot  pr.  and  2 
of  the  spans  by  a  pivot  draw.   88,2564. 

BIG  BLACK  IL,  Baldwin  Ferry  (about  16  m.  •. 
of  Vkiksburg,  Mlas.).  (Sp.,  etc.)  Warren  County 
br.)  LE0I8LATI0N.— Coun^  au.  to  oonafer. 
far.  under  aot  Sept.  10, 1890,  sec.  7,  and  act  MIbbI»> 
sippL    PLANS.— Approv.  Apr.  28, 1892, 99, 406. 

BIG  BLACK  B^  nankinsons  Ferry,  Mte.  (8.) 
(Warren  County  br.)  PLANS.— Anuov.  Ai«. 
30,  1804,  94,  430.  RebuJUUnc  approv.  Aug.  22, 
I908,O9,91& 

BIG  BLACK  B^  Ivanhoe  Ferry,  Miss.' (9.) 
(Warren  County  br.)  PLANS.— Appiov.  S^t. 
26,  1907,  OS,  870.  Modified  plana  ^prov.  Aug. 
10,190^09,914. 

BIG  FOBK  B^  Itaska  County,  Minn.  (8.) 
(Minneapolis  &  Rainy  R.  Ry.  Co.)  PLANS.- 
Approv.  July  19, 1906, 07,  820. 

BIG   FOBK  AND   UTTLB   SHOALS   BS^ 

Minn.  (S.)  (Brs.  of  Litemational  Br.  A  Ter- 
minal Co.)  PLANS.-^ApproY.  Aug.  16,  1010^ 
11, 1083. 

irtiG  HATCHBB  B^  near  Brownsville,  Tenn. 
(8.)  (Haywood  County  br.)  PLANS.— Appcov. 
July  16, 1806,  08,  536. 

BIG  HOBN  IL,  Mont,  (across  the).  (A.)  (Br. 
of  the  Northern  Pacific  R.  R.  Co.)  PLANS.— 
An  obetr.;  should  be  provided  with  a  draw 
giving  a  free  chan.  way  of  100'  wMth,  88, 2670. 

BIG  MUDDT  B.,  at  Murphysboio,  lU.  (&) 
(Murphysboro  A  Southern  Illinois  Ry.  Co.) 
PLANS.-Approv.  Feb.  8, 1910, 10, 1027. 

BIG  MUDDT  B.,  at  35  m.  above  its  mouth 
near  Murphysboro,  111.  (8.)  PLANS.— Re- 
oonstr.  of  existing  br.  approv.  Aug.  17,  1911,  19, 
1300. 

BIGSANDTB.    (See  Ohfo  R.,  etc.) 

BIG  SANDT  B^  W.  Va.  (near  the  mouth  of  the). 
(A.)  (Chesapeake  &  Ohio  R.  R.  Co.)  PLANS.— 
Capt  Post  recom.  removal  of  pile  and  ooflBnlam 
obstrs.  about  one  of  the  ps.,  88, 2578. 

BIG  SANDT  IL,  at  Catlettsburg,  Ey.  (Sp.) 
(Chesapeake  A  Ohfo  R.  R.  0>.)  LEGISLA- 
TION.—Constr.  au.  act  Feb.  15,  1803,  93,  464. 
PLANS.— To  replace  existing  str.,  approv.  Fob. 
25,  1893,  93,  464.  Modified  plans,  omitting  the 
roadway  and  sidewalks,  Nov.  23,  1894,  approv. 
Nov.  30, 1804,  95,  474. 

BIG  SANDT  B.,  near  Dolorme  (Tug  Fork), 
W.  Va.  (Sp.)  (Frank  P.  Herman.)  Au.  act 
Apr.  18,  1904.  PLANS.-Approv.  Oct.  8,  1904, 
05,720. 

BIG  SANDT  B^  from  Kenova,  W.  Va.,  to  Cat- 
letteburg,Ky.  (Sp.)  (Ohio  Valley  Electric  Ry. 
Co.)  LEGISLATION.— Company  au.  to  constr. 
br.  by  act  Apr.  30,  1900,  00,  697.  PLANS.- 
Approv.  June  12, 1900,  00,  697. 

BIG  SANDT  B.,  Levisa  Fork,  Ky.  (S.)  Millers 
Creak  R.  B.  Co.)    PLANS.-Approv.  June  25, 
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IMS,  OB.  SW,    UodlBed  pluu  appror.  Julj  21 

IW,  10, 1021 
BIO  SANDT  B.  (Levfaa  Fork),  neu  Auitor,  E7. 

(S.)    (Nortb-EistCotlCo.)    PLARS.-t&pprar. 

Apr.  »,  mo,  10,  ItOB. 
BIC  SANDT  a^  Larln  Fork,   PtkavUla,  Ey. 

(a.)  (Pita  County  bt.)  PL-ANa— ApptOT.  Mi» 

27.  IDOB,  OS,  873. 
BIO  SANDT  B.  (Levin  Fork).  PmtODbuig,  Kj, 

(S.)    (WDlbm  H.  Maj  et  tl.)    PLANS.— Ap- 

piOT.  Mar.  IB,  IWT,  07, 836. 
BIU  SANDT  K.  (Lnvln  Fork),  ToTchUfht,  K;. 

(S.)    {LoutaCodCo.)    PLANS.— Approv. June 

25.  laa*.  00,  SI8. 

BIO  SANDT  B.  (Levin  Fork),  neu  WhltebouM, 
Kr^  (S.)  (Big  Suidy  Ry.  Co..  CliB»p«ke  A 
OUoRj.Co.)  PLANS.— ApproT.  Oct  28,  1»0* 
03.  UT. 

BIU  SANDT  B.  (Riui^  Fork),  it  Eltbom  City, 
Kt.  (S.)  (PIko  County  hr.)  PLANS.— Ap- 
pniT.  Feb.  27.  1B12,  la,  1305. 

BIG  SANDT  R^  Tug  imd  LstIu  Fotkl,  Louba. 
Ky.,  and  Canvilla,  W.  Va.    (Bp.)    (Lsuin  A 


I    Gay    1 


.    Co.) 


PJAN8.— AppcDY. 

RIO  SANDT  B.,  Tug  Fork  (ftl  and  (I5j  m.  abon 
CsUotlabnrB,  Ky.— 2  bra.}.  (Norfolk  &  Weatem 
R.  R.  Co.)  LEGISLATION.— Company  au.  to 
pooitr.  brj.  by  act  Feb,  »,  1801.*  FLANS.— 
Plana  Igr  the  2  bra.  approT.  Feb.  13. 19)1, 01, 431. 

BIO  SANDT  B„  Tug  Fork,  near  Devon.  W.  Va. 
(Sp.)  [lilB)e3tk!  CoUlerlos  Co.)  Au.  act  Feb.  S, 
hin.    PLANS.— Approv.  Feb.  S,  1908,  OS,  687. 

BIO  SANDT  B^  Tug  Fork,  near  Matewan,  W. 
Vi.  (Bp.l  (niockborry,  Kentucky  &  Wert 
Virginia  Cual  &  Coke  Co.,  Inc.)  Au.  act  Apr,  2L 
1904.    PLANS.— ApproT.  June  22, 190i  04,  Til. 

Hia  SANDT  B^  Tug  Fork,  In  Mingo  County, 
W,  Va,,  and  Bucbanan  County,  Va.  (Sp.) 
(itrs.  of  Norfolk  &  Western  Ry.  Co.)  Au.  act 
A[w.  IZ,  1904.  PLANS.- AppnjT.  June  6  IMS, 
01, 722. 

BIU  SANDT  B,,  Tug  Fork,  between  HIngo 
County,  W.  Va„  and  Pike  County,  Ky.  (Sp.) 
(Norfolk  ii  Wertem  Ry.  Co.)  Au.  ut  Apr,  It 
laM.    PLANS.— Approv.  Juno  Z1,  1W4,  04,  712. 

BIC  SANDT  a.  Tug  Fork,  at  Nolan,  W.  Va. 
(Sp.)  (Borderland  Coal  Co.)  Au.  act  Mar.  a 
150S.    PLANS.— ApprOY.  Apr.  17,  IMS  05,  721. 

IIIG  SANDT  B™  Tug  Fork  (S  m.  a.  ol  Nolan, 
IV.  Vft.).  (Sp.)  (Borderland  CoaJ  Co.)  Au.act 
fib.  I»,  1910.  PLANS.— Approv.  May  12,  1910. 
10,10K. 

BIG  SANDT  B,  Tug  Fork,  near  Sprlgf,  W.  Va. 
(Sp.)  (Bumweli  Coal  A  Coko  Co.)  Au.  act 
Mar.  %  1907.  PLANS— Approv.  July  2J,  1907 
OS,  866. 

HIG  SANDT  B„  Tug  Fork,  Vukan,  W.  Va. 
(Sp.)  (Vulcan  Coal  Co.)  Au.  act  Apt.  12,  1904. 
PLANS. -Approv.  Apr.  25, 1904,  04,  712. 

BIO  SANDT  B^  Tog  Fort,  Williamson,  W.  Va. 
(Sp.)    (Kentucky    &    West   Virginia    Be.   Co.) 


Au.  act  Fab.  27,  IWT.    PLANS.— Appnv. 

21,1907,01,819. 
■IG  SUNFLOWEB  B^  Boyen  HID.  near 

Landing,  MIsl    (Sp.)    [Sunflower  Count] 

Au.  act  Jan.  24,  1905.    PLANS.— AppIDv. 

3S  1M6, 00. 800. 
BIG  8UNI-LOWEB  B.,  Sbackey  CouDty, 

(Sp.)    (Delia  Southern  Ry.)    An.  act  la 

1905.  PLANS.— Approv.  Feb.  12,  ItOG,  la 

1906.  and  Ocl.  25. 1909,  06,  799;  07, 817. 
BIG  SUNFLOWEB  S.    (See  Llttla  Snn: 

a-) 
BIG  TIMBER  CREBK.  below  Glouceater, 

(S.)    (Camden,    OlouoeetBr   A    Woodbury 

Co.)    FLANS,— Reconitr.  approv.  Mar.  30 

01,606. 
BIG  TIHBER  CREEK,  WeatTDk.  N.  I. 

(Peuniylvanla  R.  R.  Co.)    PLANS.— Bee 

approv.  Mar.  2. 1906,  06,  804.     . 
BILOXI,Ml9L    (St.)    04,710. 
BnxiXIHMMin.    (Dr.)    08,805. 
BUXIXI  E.,  at  Lorraine,  Mis.    (S.)    (Ha 

County  br.)    PLANS.— Approv.  June  SS, 

■  a,i30«. 

BIBCHB„W.  Va.    (Bee  EDc  R.) 
BISCATNE  B^  at  Miami,  Fla.    (S.)    (Jo 
•ColUna.)    PLANS.— Appnv.  Hay  17    Ifti: 

I30T. 
BLACK  CBBBK,   Fla.    (3.)    (Walbm  C 

bt.)    PLANS.- Approv.  JulyB,  16B«,08,; 
BLACK  CBEEK,  Clay  County,  Fla.    (B.) 

■DUvlUe,  Taropa  &  Key  West  Ey.  Co.}  FLA 
'Reoonsb.  ^iprov.  Aug.  15, 1803.  OS,  m 
BLACK  CBEEK,  6  m.  B.  ol  Freeporl  Fla. 

(Walton  County  br.)    PLANS.- Approv. 

14,  1912,  is,  1305. 
BLACK  R.    (SeeMonongabelaR.  and.) 
BLACK  B.,  Ark.    (Dr.)    07,B15i. 
BLACK  B.,  near  Beattys  Br.,  N.  C.    (S.)    ( 

den  County  br.)    PLANS.— Approv.   De 

1900.  01,  «M. 
BLACK    B„    Eariingloa,     WaA.    (S.)    (. 

Thompson  Inveatment  Oi.)    PLANS.— A| 

Aug.  a,  1907,  08, 868. 
BLACK  B,  Fbbera  Ferry.  Mlis.    (S.)    (H 

County  Ur.)    PLANS.- Approv.  Oct  10 

02,5H5. 
BLACK  B.,  near  loDeavlUe,  In  Cataboula  F 

La.    (S.)    (Louiilaaa    A    Arkadsas    By. 

PLANS.-APPCOV.  OoL  J,  1911,  la,  Wl 
BLACK  B„  King  County.  Waab.    {a.)_^{f 

ARentonRy.Co.)    PLANS.-Forbr.  lor 

ciitting  III.  approv.  Aug.  5, 1M2,  03, 645. 
BLACK  B.,  King  County,  Waih.    (S.)    (C 

bia  &  Pugot  Sound  R.  R.  Co.)     PLANS. 

br.  to  replace  sir.  approv.  Juno  j  1908  O**, 
BLACK  B^  Lorabi,  Oblo.    (S.)    (Lorain  C 

br.)     PLANS.— Approv.  Oct.  19  laat,  SB, 
BLACK   R,    Lorain,    Ohio.    (8.)    (New 

Cblcago  A  St.  Louis  R.  R.  Co.)    PLAN:i 
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>.  to  re|>iaoe  exfctiiig  str.  appror  July  17,  1Q03|» 
03,64Sl 

BUCK  a^  near  Paroquet,  Ark.  (Sp.)  (St 
LoDB,  Iroo  Maantaln  A  Soathem  R7.  Co.) 
Ao.  act  Fel».  19^  1010.  PLAN8.->For  reoonstr. 
ipproT.  ICar.  16»  1910, 10, 1031. 

lUCK  IL,  PoGalionta&  Art.  (8p.)  (PMa- 
toDtas  Br.  Co.)  LEGISLATION.— Company 
■a.  to constr.  br.  by  act  A pr.  31 ,  1896.  PLANS.— 
Approv.  Nov.  17,  IflOa  00. 618. 

BL4CK  lU  at  Pocahontaa,  Ark.  (Sp.)  (St 
LouB  ii  San  Francisoo  R.  R.  (>>.)  Aa.  act  Aug. 
a^  19».    PLANS.— AppTOT.  Aug.  19.  1910,  11« 

m.  t 

BUCK  R^  lOth  Street  Pinrt  Huroo,  ICioh.  (S.) 
iCitf  br.)  PLANS.— Approv.  June  39,  1897, 
97,531 

BUCK  R.,  Elwood  Street  Port  Huron,  Mich. 
S.)  (City  l>r.)  PLANS.— Modified  plans  ap- 
pro?. Oct  35,  1897,  08,  533. 

BUCK  VL,  ooonecting  Huron  Avenue  and  MSI* 
tVT  street  Port  Huron,  Mich.  (S.)  (City  br.) 
PLANS.- ApioDV.  June  S,  191%  12,  1308. 

BUCK  n^  near  Ronton,  Wash.  (S.)  (State 
br.;  PLANS.— ApproT.  Oct.  16,  1910,  11, 1084 

BUCK  R.,  South  Haven,  Mich.  (A.)  PLANS.— 
Wooden  br.,  narrow  draw  opening,  partly  obstr. 
navigatioQ;  an  all-iron  swinging  br.  to  take  its 
place  under  consideration,  80, 800,  3801. 

BUCK  R.,  Stm  Bluff,   N.  C.    (S.)    (Pender 
County  br.)   PLANS.— Approv.  July  6^   190a 
Ot  e61.  Modified  plans  approv.  Feb.  6,  1903 
03,641 

BUCK  R.,  Wash.  (S.)  (Seattle  &  Rafaiier 
Beach  Ry.  Co.)  PLANS.— Approv.  Sept  11, 
m,97,S3L 

BL4CK  ROCK  H^  Niagara  R..  and  Erie  Canal 
at  Buflalo,  N.  Y.  (O.)  (International  Br.  (>>. 
and  Grand  Trunk  Ry.  Co.)  PLANS.— Altera- 
tins  to  be  completed  on  w  before  Mar.  1,  19ia 
08,  S^ 

BUCK  WARRIOR  R^  Demopolis,  Ala.    (8.) 
(Demopolis  Improvement  Co.)     PLANS.— Ap-v 
pmr.  Apr.  4, 1906,  08, 806. 

BUCK  WARRIOR  R.  (Locust  Fork  oO.  Ala 
(S,)  (Nwth  Alabama  R.  R.  Co.)  PLANS.— 
ApproT.  Jon.  13, 1906, 00»  803. 

BUCK  WARRIOR  R.  (Locust  Fork  of),  near 
Short  Creek,  Ala.  (8.)  (Ensley  Southern  Ry. 
Co.)   PLANS.— Approv.  Jan.  5, 1907,  07*  834. 

BUCK  WARRIOR  R.  (Mulbtfry  Fork  oO,  at 
foot  of  Sanders  Shoals,  Ala.  (S.)  (Walker 
C4unt7  br.)  PLANS.— Approv.  Deo.  30.  1911, 
12,1303. 

BUCK  WATRR  CRISRK,  Dorchester  County. 
114.)  (8.)  (County  br.)  PLANS.— Approv. 
Dee.20,1910,ll,1065w 

BUCKWATRR  R^  Fla.  (S.)  (Louisville  & 
Ntshviite  R.  R.  Co.)  PLANS.-For  cebniiding 
appnv.  Dee.  9^  1909, 10b  lOKw 


BLACKWATBR  R^  Bagdad,  Fla.  (8.)  (Btaems 
&  Culver  Lumber  Co.)  PLANS.— Approv. 
Sept  3, 1904,  06,  723. 

BLACKWATBR  R^  South  Quay,  Va.  (8.) 
(Br.  of  Nanaemond  and  Southampton  (Aunties.) 
PLANS.- Approv.  Nov.  li  1906,  07,  833. 

BLIND  R^  in  St.  John  the  Baptist  and  Livingston 
Parishes,  La.  (8.)  (Lyon  Cypress  Lumber  Co.) 
PLANS.- Approv.  Aug.  16,  1910,  11,  1083. 

BLIND  R^  between  Ascension  and  Livingston 
Parishes,  La.  (8.)  (Lyon  Cypress  Lumber  Co.) 
PLANS.— Approv.  Nov.  3, 1910, 11, 1064. 

BLIBID  SLOUGH,  Oieg.    (Dr.)    OS,  681. 

BLIND  SLOUGH,  Oieg.    (8.)    (Astoria  A  Co-     ' 
lumbia  R.   R.   R.  Co.)    PLANS.— Submftted 
May  23, 1896;  approv.  Mar.  8, 1897,  07, 638. 

BLOUNTS  CRBBK,  Beaufort  County,  N.  C. 
(S.)  ( Beaufort  County  br.)  PLANS.— Approv. 
July  19,  1901,  09.  683. 

BLUB  RUN  (Weklva  R.X  (See  Withlaooochee 
R.) 

BOOINB  CRBBK,  Port  Richmond,  Staten  laid., 
N.  Y.  (8.)  (Baltimore  &  Ohfo  R.  R.  Co. 
Staten  Isld.  Rapid  Transfer  R.  R.)  PLANS.— 
Rebufldfaig  approv.  June  21, 1906, 06, 808. 

BOEUF  BATOU,  at  Avoca  Plantation,  La. 
(8.)  (Avoea  Drainage  District  Commission.) 
PLANS.— Approv.  Apr.  1, 1912, 19, 1306. 

BOBUF  BATOU,  St.  Mary  and  Assumptfon 
Parishes,  La.  (8.)  (Morgan's  Louisiana  & 
Texas  R.  R.  dc  8.  8.  Co.)  PLANS.— Recon. 
approv.  Aug.  38, 1907,  08,  868. 

BOBUF  BATOU,  Lafourche  Parish,  La.  (8.) 
(Bowie  Lumber  Co.)  PLANS.— Approv.  Mar. 
38, 1904, 04,  717. 

BOBUF  R^  Rayville,  La.  (Sp.)  (New  Orleans 
&  Northwestern  Ry.  Co.)  PLANS.— Reconstr. 
approv.  Jan.  7, 190%  09, 683. 

BOGUB    CHITTO,    Franklinton,  Washington 

Parish,    La.    (S.)    (Washington  Parish    br.) 

PLANS.— Br.  to  replace  existing  str.  approv. 
Apr.  16k  1903,  03, 6fi0. 

BOGUB  PHALIA,  near  Elisabeth,  Miss.  (8.) 
(Yaioo  &  Mississippi  Valley  R.  R.  Co.) 
PLANS.— Reconstr.  approv.  May  20,  190a  08» 
872. 

BOOTHBAT,Me.    (See  Back  R.) 

BOOTHBATH^Me.  (8.)  (Townbr.)  PLANS.- 
Approv.  Jtme  6, 1901  01, 666. 

BOSTON  H.  and  tributaries,  Mass.  (Dr.)  10, 
1019. 

BOSTON  H.  (navigable  waterway  bet  Q  Street 
and  Castle  Island),  Mass.  (Sp..  etc.)  (Board  of 
Park  (}ommissfoners  of  Boston  Mass.)  LEO- 
ISLATION.— Commissioners  au.  to  constr.  br. 
under  act  Sept.  19  1890,  sec.  7,  and  act  of  Massa- 
chusetts. PLANS.— Approv.  Dec.  13,  1801,  92, 
403. 

BOSTON  H.,  Boston  to  E.  Boston.  (S.)  COM- 
ME  RCE.— Number  of  vessels  that  passed  bra. 
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icraa  Chvhi  and  llriUc  Ri.,  1W7,  68.  SH. 
C.  Intaresti  inrolTCd,  88,  SIS.  Dbcuasldn  br 
Col.  Foater  o(  tbe  fojui;  to  a>vl(BtlaD  tberabr, 
6h,  S3I;  b;  Got.  Bullock,  «S,  SK.  EOcct  upoa 
tha  lolereiU  ol  tbe  U.  B.  nwtj  ytri  at  Cbades- 
10*11,68,81},  816.— Chief  of  Englnnis.  R^68, 
m.  Objecthmi  appamil,  08,  S30.  Senate  Corn- 
in  tIeeoDC.  uked  TtcHs  ot  B«c.  ot  War  on  Senala 
bill  Mfl.  Vkws  ol  Chlel  ol  EnKtneeii,  68,  lOO. 
LEQISLATION.— Act  of  Uasachiuettt  tnoor- 
pursUiig  tbe  Hav«rlck  Dr.  Co.  68,  lOi:  puaed 
ow  goTemoT'i  veto,  68,  831;  Tsto  maofe,  68, 
t>2t.  Act  of  UuBKhiuetta  mu.  purcbue  tyj  V.  8. 
o!  navr-fud  atte.  68,  81T.  PLANS.— Br 
Miverkk  Br.Co.,  es,  KIl.  B.  of  Lt.  Col.  Fiutiir 
on  pbm,  68,  811. 

HUSTON  H,  Fort  Pt.  Chm.,  Itae.  (O.)  (Bop. 
loi  cltT  br.,  Congms  Street  br.)  FLANS.- 
AltenlkDU  to  be  oomplelol  belDn  [>«>.  31,  iKt, 
0»,«53. 

BOSTON  B„  Fort  Pt.  Chati.,  Haas.  (O.)  (Boi- 
lon  cltf  br..  Haunt  Wuhlniton  ATenot  br.) 
1'1.AN8.— AllpTatkHu  to  be  oomptoted  baton 
D«.  11. 1M3. 03,  ses. 

t(RANDONCREEK,HaiuIeeCoiinlT,7[a.  |S.) 
(Maoatae  County  br.)  PLANS.- Appro  v.  Oct. 
11, 1S06,  D7,  sa. 

KRANDYWINE  CREEK  (1th  Street  ei  tan<lea 
■iVflmington,  Del.).  Op.,  eto.)  (Cheny  bid. 
Mtnb  Co.)  LEOISLATION.-Compuiy  an.  to 
ronitr.  br.  under  act  Sept.  19,  1800,  anc.  T.  and 
at*  at  Delairsre.  FLANS.— Approv.  Oct.  K, 
1S)1.  CompletkKi  of  br.  reported  on  Ida;  12, 
IWl.    92,  «W. 

URINDTWINB  CBBKK,  Wilmington,  Del. 
(S.)  (BrandyTbia  Ky.  Co.)  PLANS.— Ap- 
piOT.  H*i.  IT.  1M3, 03.  SS7. 

HRANDTWINB  CBBEK,  V/Bmlagtaa,  Del. 
IS.)  (PbOadelpbia,  Baltimore  &  Wadilnittoii 
K,  H.  Co.)  PLANS.— Rebuilding  approv.  Apt. 
\\  1103. 03.  S«,  090. 

itB.lNDS'mNE  R.  (conoectlng  Uoflan  ATOin* 
and  4th  Stmt,  WflmlngtOD,  Del.).  (8.)  (New 
Cutis  County  br.)  PLANS.— Reconatr.  plan* 
Biipro*.  Au(.  11.  ISM,  Oft,  103. 

IIB&NDXWINE  R„  IM.    (Dr.)    03,581. 

IIR&VR  ROAT  H.,  between  RItlery  and  York. 
Hb.  (S.)  (Fortamonth,  Kltlery  &  York  Street 
Ry.  Ci>:i    PLANS— Appnv.  June  18, 1»7,  ST. 

IIBtTS  BAYOU,  Harrlabu^.  Tex.  (8.)  (Oal- 
voaton,  nsrrlaburg  &  San  Autoola  Ky.  Co.) 
PLANS.— Appnv,  Jan.  13,  1003,  03,  647,  «4& 

llRUOa  a„  Tei.  (8.)  (St,  Loula,  Browns-. 
vUa  &  Meik»  Ry.  Co.)  PLANS— Approv. 
Oct.  fi,  IMS,  00,  §03. 

ilRtSOS  R-  at  Bratorb,  Tot.  (8.)  (Braiorla 
C*unty  br,)    FLANS.— ApprOT.  July  30,  1811, 

KRAEOS  R^  Columbia.  Tax.  (8.)  (Braiorla 
C«nty  br.)  FLAK8.— ApproT.  Feb.  IX  IIM, 
01.  43^  apprev.  July  10.  1811,  13,  1300. 


BRAZOS  tU,  new  Orchard,  Toi.  (S.) 
Band  County  br.)  PLANS.— Approv.  Ji 
1911. 13. 1300. 


Band  County  br.)    PLANS.— Approv.  1 

1808, 08.  sn. 

BRAZOS  R„  naar  Tbompno,  Tex.  (8.) 
Band  County  br.)  PLANS.— AppioT.  Ji 
I811,13,l»t. 

HKAZOSE„D«arWellbam,Tax.  (8.)  (H 
VallByBr.AironCo.)  PLANS— Approi 
13, 1«0T,  08.  S71. 

BRRAfm  INLET,  between  SuUlvani  lal 
Long  laid.,  S.C.  (8.)  (Charleston  Conaol 
Ry..  aai  A  Elactrto  Co.  luoceaon  to  the  C 
Ion  A  Seaihora  K.  R.  Co.)  PLANS, 
oompaay'i  plana  appm.  July  6,  1B9S.  oD 
tlon  that  ttw  dravipan  be  increaaed  to 
byHar.  1,  l«».BS,SK.  Conditkin  not  coi 
with;  oompany'a  requaat  of  Bept.  a,  iHK 
rdlaved  of  (hi*  requbsment  granted  Ni 
IBM.  00,  no. 

BRICES  CREEK.    (beeSwIftCreek.) 

■KII»GRPOKT,Cann.  (See  Cosnib,  etc.) 
07,  MS. 

BRIDaEPOSTH^Caan.    (See  Lewis  Gu 

BBOAOCRBEK,neaiLBure1,De].  (A.)  i 
delpbia,  Wantiagton  A  BalllDiore  H.  I 
PLANS,— Alteration  of  br.  draw  mado 
quired  by  act  Jmia  0,  1888,  BO^  33£.  Re 
approv.  liar.  31, 1901. 01, 668. 

BROAD  CREEK  R,  neat  Launl.  Del 
(Pamaylvanla  B.  1 


r.  Oct.  a 


QatbD  d[  [natnunent  In  name  of  niOad 
Baltimore  &  Waablo|[ton  R.  R.  Co.,  le 
Dolawara  S.  B.  Co.,  approv.  Nov.  X.  191 


dalad  Fob,  14,  1001.  revoks 
1308. 

BROAD  R„  naar  Colambia,  S.  C.  <B.)  (( 
bla,  Newberry  A  Lanrana  R.  R.  Co.)  FLit 
Raconatr.  of  gilitlng  br.  approv.  July  « 
13,13», 

BRONX  (or  Hariem)  KOXS.   (See  Baat  I 

BRONX  R..  Weatchaitar  Avonua,  New 
City.  (8.)  (City  br.)  PLANS.— Far minr 
■  temporary  br.  approv.  Dec.  3;  1887.  Oi 
Approv.  Jan.  30,  180I.  In  lien  Of  plana  a 
Dec.  1,1881,  01,  fiM. 

RRONX  R,.  Westclwatet  Avtnne,  New 
N.  V.  (B.)  (Hartem  K.  A  Port  Cbesler 
Co..  New  York,  New  Hatea  A  HarttHd  ly 
FLANS,— RabuOdtaig  approv.  July  13.  W 
801. 

BRONX  R,.  below  West  Farmi,  N.  Y 
(Hariam  R.  A  Portcheiter  R.  R.  Co.)  FLA 
Reconati.  plans  approv.  May  17, 1801,  03, 

BDCKHAmrOM  R.    (Sea  Dhto  R.,  etc) 
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BUFFALO  BATOU,  Tex.  (Sp.)  (CNJvestoD, 
U  Porte  A  Hooston  By.  Co.)  LEOISLA- 
TIOX.— CompaDj  aa.  to  ocmstr.  br.  by  act 
Feb.  1,  1»&  PLANS.— Approv.  Sept  30,  180^ 
MW42Z. 

BCFFALO  BATOU,  Hooston,  Tex.  (S.)  (City 
br.)  PLANS.— Approv.  Mar.  12.  1894,  94,  42& 
Plus  for  a  br.  between  Hill  and  Marsh  Streets 
ID  lira  of  the  one  above  (to  ooonect  Faotery  and 
Bajrou  Streets),  approv.  S^t  4, 1»5,  SO.  424. 

BUFFALO  BATOU,  Houston.  Tex.  (O.)  (Quit 
Cotonido  &  Santa  Fe  Ry.  Co.)  PLANS.— 
Specified  alterations  to  R.  R.  br.  required  on  or 
bdore  Oct  II.  ISU,  03,  412. 

BUFFALO  BATOU,  near  Hooston.  Tex.  (O.) 
(g«B  Antonio  A  Aransas  Pass  R.  R.  Co.) 
PLANS.— SpeeiOed  alteratioos  required  in  l«% 
completed  on  or  before  Jan.  34. 1803.  98, 473. 

BUFFALa  BATOU,  near  Houston.  Tex.  (S.) 
(Harrii  Coontj  br.)    PLANS.— Approv.  Jan. 

17,lgK,M,42S. 

BUFFALO  BATOU,  San  Jacfaito  Stieet.  Hoos- 
toa.Tex.  (O.)  (Gtty  br.)  PLANS.-Speoifled 
iltoatioQs  to  highway  br.  required  on  or  before 

Oct  1^1892,  93,  412. 

BUFFALO  BATOU,  at  Houston.  Tex.  (S.) 
(Houston  Belt  &  Terminal  Ry.  Co.)  PLANS.— 
Approv.  May  10,*1910. 10, 1030. 

BUFFALO  BATOU,  McKee  Street,  Hooston, 
Tex.  (8.)  (Harris  County  br.)  PLANS.— 
Approv.  Jane  1, 1004, 04, 710. 

BUFFALO  CREBK  (R.),  Ohio  Street.  Buffalo. 
N.y.  (8.)  (Citybr.)  PLANS.-Approv.  July 
13,1904,05,722. 

BUFFALO  CRSBK.  near  Buflalo.  N.  Y.  (8.) 
(Uka  Shore  &  MkUgsn  Southern  Ry.  Co.) 


PLANS.— Reconstr.  of  existing  br.  approv.  July 
8.  1911,  13,  1290.  New  plans  approv.  Mar.  16» 
1012.  and  instrument  dated  July  8, 1911,  canoeled. 
13,130& 

BUFFALO  CREEK,  city  of  Buffalo,  N.  Y.  (S.) 
(BuflaloXreek  R.  R.)  PLANS.-Approv.  Jan. 
10. 1912. 13, 1304 


BUFFALO  LAKB,  Packwaukee.  Wis.  (S.) 
(Packwaukee  town  br.)  PLANS.-Approv. 
Aug.  22.  1906. 08,  801. 

BUFFALO  LAKB  (a  portion  of  Fox  R.).  near 
Paekwankee,  Wis.  (8.)  (Mflwankee.  Sparta  & 
Northwestern  Ry.  Co.)  PLANS.— Approv.  Aug. 
12.  1910.  and  modified  pbms  Jan.  26.  1911.  11, 
1082,1066. 

BUFFALO  and  WHITB  OAK  BATOUS,  at 

Houston.  Tex.    (S.)    (City  br.)    PLANS.-Ap- 
prov. Nov.  6. 1911, 13,  1302. 

BULLOCKS  COTE  (arm  of  Namgansett  B.), 
R.  L  (S.)  (Hope  Land  Co.)  PLANS.-Approv. 
Apr.  7, 1906,  06,  805. 

BUBNHAM8  CANAL,  Mflwaukee,  Wis.  (S.) 
(Chicago,  Mflwaukee  &  St  Paul  Ry.  0>.) 
PLANS.— Reoonstr.  approv.  Nov.  23.  1906,  07, 
823. 

BUSH  B^  Md.  (S.)  (Philadelphia.  Baltimon 
A  Washington  R.  R.  Co..  through  the  Penn- 
sylvania R.  R.  Co.)  PLANS.— Reoonstr.  exist- 
ing br.  approv.  Mar.  10, 1912, 13, 1306. 

Bt)TLEB  (beck)  Rt  Ga.    (See  Altamaba  R.) 

BUTTBRMILK  B.,  Bourne  and  Wareham, 
Mass.  (S.)  (Mfcldleboro,  Wareham  A  Bus- 
tards B.  Street  Ry.  0>.)  PLANS.— Approv. 
July  IS,  1901,  OSptSSb 
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CABANOSSO     (Orend)     BATOO,     L*.     <B,) 
(Boirie  Lumber  Co.,  Ltd.)    PLANB.— AppcoT. 

Aug.  7,  twe.  07,  m. 


CACHE    K^    Ark.    (O.)    <See    Petit   ]e*n    R.) 

(Choctaw,     OMBboma    &    Oull    R.    R.    Co.) 

PLANS.—Speclfled  ■ItcnHoaa  required  on  or 

belom  Aug.  1. 1800,  OO,  TOa. 
CACHE  B^  Cottontriant,  Ark.    (8.)    (Woodnifl 

Count;  br.)    PLANS.— Appror.  Hef  31.  IMT, 

07,S3T. 
CACRE     B^    WoadniS    Countf,    Ark.    (8 p.) 

tUisaouri  &  Nortti  Arkanats  R.  R.  Co.)    An. 

■Gt  Feb,  1.   1(08.    PLANS.— ApprOT.  Uv  M, 


11,  lOSS. 

CAHABA  B^  la  Bibb  Cauntf .  AbL  (Sp.)  (Uo- 
bDe  Ic  Obta  R.  R.  Co.}  LEOISLATIOM.— 
Company  bu.  to  countr.  br.  b;  act  June  11,  ISH. 
FLANS.— Approv  Ju  .e  lU,  18>7.  97.930. 

CAHABA  B^  Ala.  (8  and  le  m.  aboTo  ita  mootb). 
(A.)  (Selma  A  New  Orkaaiu  R.  R.  and  Ibe 
Alabama  Ceiilnl  R.  R.)  PLANS.— Descilp- 
tkiDi  ol  the  bn.,  88,  TSSO.  Botb  bn.  Hied 
itn.,  Impanabk  during  the  navigable  nafs  ot 
the  R.;  should  bave  draw  openlngi  ol  lOD',  88, 
2U1.  25B3. 

CALCASIECB^  Lake  Charles.  La.  (8.)  (Eaa- 
■aiCltf,  BhisTsportd  QuIIRy.Co-)  PLANS.— 
Appmv.  Sept.  U,  iwe  »7,  Ul. 

CALCASIEU  B.,  La.    (Dr.)    08,  W5. 

f^ALCASIEC  K.,  La.  (B.)  {Sautbem  FaeUlo 
Co.,  oa  Ikie  ol  Louiilaoa  Wntem  R.  R.) 
PLANS.— Appror.  Feb.  10,  IMS.  03,  MS. 

CALCASIEC  B,  Colculeu  Parlili.  I*.  (8.) 
(LakeCbarles&NortbcmR.R.Co.)  PLANS.— 
Approv.  Feb.  K,  1W7. 07,  SZG. 

CAL008AHATCHEE  B^  iarT;  craning  Alva. 
Lee  County,  Fbi.  (8.)  (Lee  County  br.) 
FLANS.— ApproT.  Dec.  l»,  Itca,  03,  M7, 

CAU>OSAHATCBBS  B^  BeautUul  tsld.,  Fla. 
(B.)  (Florida  Soutbern  R.  R.  Co.)  PLANS.- 
Approv,  Apr.  e,  1KB,  03,  MB. 

CALOOSAHATCHBE  B.,  Deoaud,  Fla.  (B.) 
(Lee  County  br.)    FLANS.— Approv.  Hay  8, 


CAI^OSABATCHEE  B„  LabeUe,  Fla.  (S 
(Br.  ol  Lee  and  De  SoU  ConutlBL}  PLANS.- 
Approv.  Oct.  28. 1908,  09,  MS, 


CALUMET  B^  m.  (A.)  PLANS.-List  > 
larmint  an  obitr.  to  the  R.,  with  changi! 
(■■led  (orncb,  88.  UHS,  3U0,  lUl. 

CALCHET  E,,  HI.  (Sp.)  (Hammond  A 
Idd.  R.  R.  Co.)  LEQISLATION.— Cot 
au.  to  omistr.  br.  by  act  Mar.  38. 18Se.  PL  A 
Hodifled  plana  Bpprov.  Auf.  II,  ItU.  06, 1 

CALCMBT  E„  m.  (8.)  (Uldil(an  C 
B.  R.  Co.)  PLANB.— For  lebufldlnc  a| 
Oct.  M,  llttl,  03,  HT. 

CALlnOET  B»  B.  ODeaeo.  'IB-  (A.)  i 
mora  A  Ohio  R.  B.  Co.)  PLANS,- R« 
plana  submitted  D«.  33, 1809;  modified  Ji 
ISM:  approv.  Hai.  1,  18H.  D4,  IX.  Ch> 
locatloa  d[  p.  lequeMed  Oct.  &,  18W:  a| 
Oct.3S,J«M,  00,GW. 

CALUMET  B,.  8.  Chicago,  HI.  (Bp.) 
Bhora  A  If  kfalgan  Soatlwm  R.  R.  Co.)  L 
I.  AT  ION. —Company  an.  to  lecoostr.  br. 
Ifar.  3,  1W3,  04,  435.  FLANS.-Subi 
Dee.  n,  l«a;  modlflad  Jan.  36,  I8»4:  a 
liar.  1,  J8B4,  B4,  tas. 

CALUMET  Bn  B.  Chkago,  111.  (Sp.)  (Ci 
A,  BhH  Isld.  Ry,  Co.)  L&aiSLATl 
Company  au.  to  coustr.  tH*.  by  act  liar.  I 
■  amending  act,  lune  8,  KM.  PLANS.— A 
Oct.  3,  18M.    BB,  473, 

CALUMET  B^  Kth  sunt,  Chicago.  ID 
(City  br.)  PLANS.— Raoiaulr.  plaiu  ■ 
June  IS,  ItOO,  00, 7D1. 

CALUMET  S„  Cbkago,  HI.  (Bp.)  (CUi 
Wotem  iDdiua  R.  R.  Co.)  An.  act  A 
Itm.  FLANS.- Approv,  Sept  11,  ISn 
1030. 

f:ALUMET  E„  In  Chicago,  m.  (O.)  (Pi 
vania.  Lake  Shore  A  Hkblgan  Soutton 
Baltimore  A  Obk>  R.  B.  Cos.)  FLJ 
Alterations  to  be  completad  on  or  bebre  : 
trom  Feb.  33  and  3^  and  Uar.  IS,  ItlO.  it 

f^ALUMBT  B,.  flU  Stmt,  Chkago.  Dl. 
(City  br.)  PLANB.— FC7  br.  (o  repluc  e 
nr.  approv.  Nov.  13, 1W«.  09, 1113. 

CALUMET  B^  neai  E.  Chicago  and  Omri 
(Sp.)  (Chicago,  Lake  Shore  A  South  Bot 
Co.)  Au.  act  Fob.  6.  IIW.  PLANS.— A 
Feb.  1«,  1007,  07,  818. 

CALUMAT  B,  near  Ub  kirka,  Caok  Coim 
(Sp.)  (Kanaingtoii  A  Eastern  B.  R.  Co. 
act  Feb.  7,  IDOt.  and  Mar.  S,  1100.  PLJ 
AppntT.  Dee.  18, 1«0S,  07.  UA 
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CALOIET  IL.*  CammtngB,  m.  (8p.)  (New 
York,  Chicac^  &  St.  Ixmls  R.  R.  Co.)  An.  act 
Jvif  1, 19Q1  PLANS.— To  replace  existing  str. 
tppm.  Jan.  15, 1903,  03,  613,  644. 

C.4LOIET  B^  near  Gary,  Ind.  (8p.)  (Chl- 
Ofo,  Lake  Shore  A:  Eastern  Ry.  Co.)  An.  act 
Mv.  3,  1009.  PLANS.— Approv.  Apr.  26,  1909, 
09,913. 

CALUMET  a^  near  Hyde  Park  (now  annexed 
to  tte  city  of  Chicago),  lU.  (A.)  PLANS.— 
WapxHoad  br.  across  the  R.  obliquely,  80, 

CALUMET  Ai,  HI.,  near  the  Illinois  and  Indiana 
State  line.  (A.)  (Chicago  &  Calumet  R.  R. 
C«.}  FLANS.-^Chicago  &  Calumet  R.  R.  br., 
upon  completion  of  the  Calumet  R.  imp.  as 
pn^ected,  would  have  I  draw  span  that  could 
oot  be  nsBd  at  all.  and  the  other  would  be  con* 
tncted  to  59^,  wUch  is  too  narrow,  SO.  2799. 

CALUMET  (Little  Calumet)  B.*  Rlverdale,  m. 
(S.)  (Pittsburgh,  Cincinnati,  Chicago  &  St. 
Liwis  By.  Co.)  PLANS.— ApproT.  Feb.  14, 
iS»,9&,62I 

CALUMET  R.,  Hammond.  Ind.  (8.)  (Cliicago, 
IncUanapolis  &  IxmlsvUle  Ry.  Co.)  PLANS.— 
ReeoQstr.  plans  for  the  superstr.  and  strengthen- 
ing abotments  iq;>prov.  Ang.  2, 1899,  90, 623. 

CALUMET  Rp,  Columbia  Avenue,  Hammond, 
Ind.  (8p.)  (Lake  Cofunty  br.)  Au.  act  Feb. 
h,  im.    PLANS.— Approv.  Mar.  12,  1907,  07, 

818. 

CALUMET  &.,  Hammond,  Ind.  (Sp.)  (New 
York,  Chicago  &  St.  Louis  R.  R.  Co.,  and  Chi- 
dfo  St  Erie  R.  R.  (>>.)  Au.  act  July  1.  1902. 
PLANS.— Approv.  Nov.  18, 1903,  04*  711. 

CALUMET  R^  Hammond,  Ind.  (Sp.)  (Cbl- 
*aeo,  Indianapolis  &  Louisville  R.  R.  Co.)    Au. 

vt  Feb.  20,  1906.    PLANS.— Reoonstr.  approv. 

Jnl7  29,ig06,O9,912. 

CALUBIET  (Little  Calumet)  B^  Riverdale,  lU. 
(8.)  (lUinois  Central  R.  R.  Co.)  PLANS.- 
Approv.  Jan.  30, 1901,  01, 661 

CALUMET  (Grand)  B^  Ind.  (Sp.)  (Gary 
land  Co.)  Au.  act  June  16,  1910.  PLANS.- 
Approv.  Sept.  12,  1910,  11,  1079.  (Possibly  2 
spsrate  bn.  under  this  head.) 

CALUMET  (Grand)  B^  Ind.  (Township  36). 
(Sp.)  (Gary  Land  Co.)  PLANS.— Approv. 
Sept  12. 1910, 11, 1070. 

CAMBBIDGB  H^  Cambridge,  Kd.  (8.)  (Dor- 
cbestv  Coonty  br.)  PLANS.— Alteratkm  plans 
•ppnv.  Julj  11, 1804,  04*  420. 

CASE  R.,  at  Bermuda,  Natchitoches  Parish,  La. 
(8.)  (Polioejurybr.)  PLANS.— Approv.  June 
S,UII,1U1090. 

CARI  E^  Derry  Statkm,  La.  (S.)  (Natchi- 
toches Pariah  br.)  PLANS.— Approv.  May  12, 
19W,04,7ia 

CAKE  B^  St  Natchitoches,  La.  (Sp.)  (Natchi- 
iwhei  Cane  B.  Br.  Co.)  LEGI8LATION.- 
Coostr.  so.  by  act  Apr.  22,  1890;  amending  act 
lu.  9. 1803,  03»  466.  PLANS.— Approv.  July  1, 
UB.93t46& 


CAHBT  FOBK  B^  Ballards  Ferry,  Tenn.  (8.) 
(Carthage  &  Granville  Br.  Co.)  PLANS.— 
Approv.  Mar.  6, 1907,  07. 82S. 

CANET  FOBK  B^  Buffak>  Valley,  Tenn.  (8.) 
(SouthomRy.Co.)  PLANS.— Reconstr.approv. 
Dec.  11. 1906,  07, 824. 

CANET  FOBK  B^  Smith  and  Putham  (bounties, 
Tenn.  '(Sp.)  (NashvIUe  A  Knoxville  R.  R. 
Co.)  LEGISLATION.— Au.  by  acts  Mar.  3, 
1886:  amended  Feb.  25.  1889.  PLANS.— Plan 
and  location  submitted,  and  approv.  by  Sec.  of 
War,  Deo.  12, 1889,  00, 337. 

CANET  FOBK  JBU,  near  Trousdale  Ferry,  Tenn. 
(8.)  (Caney  Fork  br.)  PLANS.— Approv.  July 
26, 1904,  OA,  722. 

CANOE  PASS.    (See  Deception  Pass.) 

CAPE  FBAB  B^  N.  C.    (See  Northeast  R.) 

CAPE  FEAB  B^  FayettevlUe.  N.  C.  (Sp.) 
(Yadkin  Valley  Ry.  Co.)  LEGISLATION.— 
Company  an.  to  constr.  br.  by  act  June  6. 1688. 
PLANS.— Approv.  Doc.  1, 1888,  80,  369. 

CAPE  FEAB  B^  Navassa,  N.  C.  (8.)  (Wfl- 
mington  Ry.  Br.  Co.)  PLANS.— Reoonstr. 
plans  approv.  Aug.  20, 1808,  08, 637. 

CAPE  FEAB  B^  at  Navassa  Guano  Factory,  N.  C. 
(O.)  (Wflmlngton  Ry.  Br.  Co.)  PLANS.- 
Alterations  to  be  completed  on  or  before  1  year 
from  June  27, 1910, 10. 1032. 

CAPE  FEAB  B.  (NE.  branch),  Hflton.  N.  C. 
(8.)  (Wflmlngton  Ry.  Br.  Co.)  PLANS.— 
Reoonstr.  plans  approv.  Aug.  20, 1896,  08, 637. 

CAPE  FEAB  B.  (NE.),  above  Wflmlngton,  N.  C. 
(A.)  (Wflmlngton,  Columbia  Sc  Augusta  R.  R. 
Co.)  PLANS.— Capt.  Bixby  recom.  the  re- 
moval of  a  sunken  p.  obstr.  the  draw,  at  the 
expense  of  tho  U.  8.,  and  that  the  R.  R.  be  re- 
quired to  provide  suitable  fenders  for  the  draw 
opening,  88, 2547. 

CAPE  FEAB  B.  (NE.),  above  Wflmlngton,  N.  C. 
(A.)  (Wflmlngton  &  Weldon  R.  R.  Co.) 
PLANS.— Capt.  Bixby  recom.  that  the  owners 
be  required  to  provide  br.  with  suitable  draw 
40'-^'  wide.  88,  2547. 

CAPE  ISLD.  CBEEK,  at  Schelllngers  Landing, 
N.J.  (S.)  (Cape  May  County  br.)  PLANS.— 
To  replace  existing  br.  approv.  Feb.  26,  1910, 
10,1028. 

CAPE  JEIXISON  Hn  Stockton  Springs,  Me. 
(S.)  (Northom  Maine  Seaport  Ry.  Co.) 
PLANS.— Approv.  June  27. 1905  05,  728. 

CAPE  NEDDICK  B^  York,  Me.  (S.)  (Atlantic 
Shore  Line  Ry.  Co.)  PLANS.— Approv.  Nov. 
21, 1906,  07,  823. 

CASCO  B^  between  Cousins  and  LIttleJohns 
Iskls.,  Me.  (S.)  (Yarmouth  br.)  PLANS.— 
Plans  submitted  May  10,  1895;  approv.  May  S, 
1897,  07,  534 

CASPEB  (Gasper)  B^  near  its  mouth.  Ky.  (O.) 
(Wamsn  County  br.)  PLANS.— Br.  to  be 
raised  6',  to  make  its  clear  height  above  pool 
level  24.6',  on  or  before  July  1, 1892.  02, 411. 
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CBDAB  CBSBK,  at  Lake  Bide  Park,  Jaclcaon- 
TlDe,  Fla.  (8.)  (Johnaon  &  Hyde.)  PLANS.— 
Appiov.  June  36,  mo,  10,  lOSl. 

CXBUTOS  SLOUGH,  Lang  Beaeh,  Cal.  (8.) 
(Loe  Angeles  Dock  dc  Terminal  Co.)  PLANS.— 
Approv.  Aug.  23, 1006,  07,  821. 

CBBBIT08  SLOUGBU  Long  Beach,  Cal.  (8.) 
(San  Pedro,  Loe  Angeles  &  Bait  Lake  R.  R.  Co.) 
PLANS.— For  reoonstr.  appror.  Nov.  7,  1006, 
07,  823. 

CBBBITOS  8LOUGBU  Long  Beach,  Cal.  (S.) 
(Loe  AflgBles  Intemrban  Ry.  Co.)  PLANS.— 
Two  treetle  brs.  approv.  Jan.  19, 1910, 10, 1026. 

(^HABUfiS  B^  Mass.  (O.  and  A.)  COlf- 
KBRCE.— C.  intexeats  affected,  90,  SI74.  Chief 
of  Engineers.  B^  00,  340.  BE.  CoDTened  at 
Boston,  Ifass.,  Feb.  1,  1800,  by  S.  O.  No.  82,  to 
report  npon  the  brs.  crosstaig  Charles  R.  which 
interfered  wtth  navigation.  Draw  openings  of 
the  Charles  R.  and  Warren  brs.  of  insofflcient 
width.  00,  3482.  Descriptions  of  existing  brs., 
00, 8471, 8474.  LEOISLATION.— Notices  served 
npon  br.  owners  as  to  alterations  required,  00, 
340. 

• 

CHARLES  Rh  between  the  R.  mouth  and  E. 
Cambridge.  (A.)  (Boston  &  Maine  and  the 
Eastern  and  Boston  &  Lowell  R.  Rs.)  PLANS.— 
Delays  in  opening  draws,  eauaed  by  frequent 
passage  of  trains,  not  to  be  obviated  by  any 
practical  alteration  of  the  brs.,  88, 2628. 

CHARLES  JBUf  Boston  and  Cambridge,  Mass. 
(S.)  (Boston  &  Maine  R.  R.  Co.)  PLANS.— 
Alterations  submitted  Jan.  81,  1803;  approv. 
Feb.  3,  1893,  on  condition  that  in  10  years  the 
company  rebuild  on  st.  or  iron  ps.  all  its  brs. 
over  Charles  R.,  93,  467.  Reconstr.  approv. 
Sept.  16. 1004,  05,  724. 

CHARLES  B«  (W.  Boston  br.),  between  Boston 
and  Cambridge,  Mass.  (S.  andSp.)  (Cambridge 
city  br.)  LEGISLATION.— City  au.  to  constr. 
new  br.  by  act  Mar.  20, 1000, 00,697.  PLANS.— 
For  temporary  br.  to  be  used  during  reconstr. 
of  W.  Boston  br.,  approv.  Sept.  14,  1808,  90, 
620.  Plans  for  a  drawless  br.  to  replace  existing 
str.  approv.  June  6, 1000, 00, 697. 

CHARLES  E^  Boston,  Mass.  (O.)  (Boston  & 
Maine  R.  R.  Co.;  Eastern  R.  R.  Co.,  controlled 
by  Boston  &  Maine  R.  R.  Co.;  and  Boston  & 
Lowell  R.  R.  Co..  controlled  by  Boston  6t  Maine 
R.  B.  Co.)  PLANS.— Alterations  to  4  R.  R. 
brs.  required  by  Jan.  1, 1891,  89, 375. 

CHARLES  B.,  Boston,  Mass.  (S.)  (Boston 
Transit  br.)  PLANS.— Reconstr.  plans  approv. 
Dec.  27, 1805,  90,  425. 

CHABLES  B.,  at  Boston,  Mass.  (O.)  (Charles 
R.  br.  and  Warren  br.)  PLANS.— Alterations 
required  by  Jan.  1. 1801,  89, 375. 

CHABLES  B^  Boston  (city  limits).  (O.) 
(Fltchburg  R.  R.  Co.)  PLANS.— Alterations 
required  by  Jan.  1, 1891 ,  89, 374. 

CHABLES  B^  Boston,  Mass.  (S.)  (State  br.) 
PLANS.— For  temporary  br.  on  site  of  Boston 
ii  Maine  R.  R.  br.,  approv.  Sept.  1, 1004,  05, 723. 


CHABLBS  Bit  Market  and  Aiaenal  Streets, 
Boston,  Mass.  (Sp.)  (City  br.)  LEGISLA- 
TION.—City  an.  to  reconstr.  bis.  under  act 
Sept.  10,  1800.  PLANS.— For  rebuOdtng  the 
drawways  approv.  July  20, 1892, 02, 40i7. 

CHABLES  B.,  W.  Bostcm,  Mass.  (O.)  (W. 
Boston  br.,  and  canal,  or  Craigies  br.)  PLANS.— 
Alterations  required  by  Jan.  1, 1801.  89, 375,  376. 

CHABLES  B^  Cambridge  and  Boston,  Mass. 
(8.)  (Cambridge  city  br.)  PLANS.— Approv. 
May  27, 1006,  Off,  727. 

CHABLES  B^  at  Brooklfaie  Street,  Cambridge, 
and  Essex  Street,  Boston,  Mass.  (8.)  (Cam* 
bridge  Citgr  br.)  PLANS.— For  reboikltaig 
approv.  Dec.  10, 1004,  Off,  726. 

CHABLES  B^  Beaton  and  Cambridge,  Mass. 
(S.)  (New  York  Central  &  Hudson  R.  R.  R. 
Co.,  lessee  of  Boston  &  Albany  R.  R.)  PLANS.— 
For  rebuilding  approv.  Dec.  10, 1004,  Off,  725. 

CHABLES  Bit  Boston  and  Cambridge,  Mass^ 
(8.)  (Boston  Elevated  Ry.  Co.)  PLANS.— 
Approv.  Aug.  15, 1007,  08,  860. 

CHABLES  B.,  between  Boston  and  Cambridge, 
Mass.  (Sp.)  (Metropolitan  Park  Commission, 
Mass.)  Au.  act  Feb.  27,  1011.  PLANS.— 
Approv.  Apr.  24, 1012,  12, 1298. 

CHABLBVOIXH.,Mich.    (Dr.)    12,1294. 

CHABLEVOCE  H.,  Mich.,  between  Round 
Lake  and  Lake  Michigan.  (A.)  (Iron  highway 
br.)  PLANS.— No  complahits  made,  although 
delay  sometimes  caused  in  opening  the  draw, 
from  slowness,  80, 2800. 

CHABTIEBS  CBBBK,  MtfKees  Rocks,  Pa.  (S.) 
(George  Orbin  Br.  Co.)  PLANS.- Approv. 
May  27, 1007,  07,  837. 

CHATTAHOOCHEE  R.,  Ala.  (Dr.)  06,797. 

CHATTAHOOCHEE  Bi,  Alaga,  Ala.  (Sp.) 
(Atlantic  Coast  Line  R.  R.  Co.)  Au.  act  Aug. 
6,  1888.  PLANS.— For  reotestr.  approv.  May 
24,  1011;  new  phms  approv.  Oct  31,  1911,  11, 
1081;  12,  1297, 1301  ^ 

CHATTAHOOCHBX  B.,  Columbia,  AUl.    (Sp.) 
(City  br.)  LEGISLATION.— City  an.  to  constr. 
-br.  by  act  Apr.  16,  1806.    PLANS.— Modified 
plans  approv.  June  0, 1806,  96,  423. 

CHATTAHOOCHEE  JBU,  Eufaula  and  Fort 
Gaines,  Ga.  and  Ala.  (A.)  (2  wagon  brs.  and 
the  Southwestern  R.  R.  br.)  PLANS.— Intro- 
duction of  a  draw  of  suitable  width  with  sheer 
booms  recom.  in  each  case,  88, 2563. 

CHATTAHOOCHEE  B^  at  or  near  Gordon, 
Ala.  (Sp.)  (Alabama  Midland  Ry.  Co.)  LEG> 
ISLATION.— Company  au.  to  constr.  br.  by  act 
Aug.  6,  1888.  PLANS.— Approv.  June  12,  18S0. 
89,  372. 

CHAtJMONT  B^  near  Chaumont,  N.  Y.  (O.) 
(New  York  Central  &  Hudson  R.  R.  R.  Co.) 
PLANS.— Specified  alterations  to  bo  completed 
within  0  months  from  Oct.  25,  1001;  tiine  ex- 
tended to  Apr.  1. 1003,  02, 500. 

CHAUMONT  R^  near  its  mouth,  N.  Y.  (O.) 
(New  York  Central  &  Hudson  R.  R.  R.  Co., 
and  the  city  of  Lyme.  N.  Y.)    PLANS.-Al- 
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tendoiis  to  bt  oomplBtod  od  or  botee  Jodb  Ifi. 
mo,  10^  18U. 

CflBEBANB.    (See  Afililey  R.) 

CBBAT  IL,  Pt.  IfArkm,  PA.  (S.)  (State  Line 
R.  R.  Co.)  PLANS.— Approv.  Sept.  24,  1802, 
93,1GB. 

CHEAT  ]L,Pt.MarloooDd8pringhfll.Pft.  (S.) 
(Ftjetto  Coonty  br.)  PLANS.— Approv.  Har. 
2B,  1107.  07,  SIBw  Modified  plans  Id  Ilea  tfaenof 
ipiiDf-.  Aug.  21, 1907,  08, 809. 

CHEBOYGAN  IL^  near  (Hieboygan,  Hidh.  (8.) 
(Detroit  A  Manlrtnac  By.  (>>.>  PLANS.— 
Appror.  Mar.  2S,  1904, 04, 717. 

CHEESEQUAKB  C3USBK,  N.  J.  (S.)  (JerBoy 
GeDtral  Tractian  Co.)  PLANS.— Approv.  June 
27,l«)8,O3t660. 

CHEBSEQUAKK  CKBKK,  near  its  mouth, 
K.J.  (S.)  (MUdleaexOMmtybr.)  PLANS.— 
aeeoostr.  plans  appror.  Apr.  7, 1911, 11, 1088. 

CHEF  HBNTBUB  PASS,.  La.  (O.)  (Lonia- 
TiOe  A  NashTfDe  R.  R.  Co.)  PLANS.— Al- 
te&tkios  to  be  completed  on  or  before  6  months 
from  Sept.  3, 1910,  11, 1091. 

CHEHAUS  IL,  between  Aberdeen  and  Ck»- 
Bopoiis,  and  Johns  R.,  near  its  oonfliimm  with 
GrafS  H.,  Wash.  (8p.)  (Taooma,  Oiympia  it 
Grays  H.  Co.)  LEGISLATION.— Company  an. 
to  coDstr.  brs.  tmder  act  Sept.  19,  1800,  seo.  7, 
ud  Kt  of  Washington.  PLANS.— For  the  2 
bn.  tppnnr.  Feb.  9, 1801,  01, 430. 

CHEHAUS  IL,  Aberdeen,  Wash.  (8.)  (City 
br.)   PLANS.— Appiov.  Nov.  19. 1908,  04, 716. 

CHEHAUS  B^  Aberdeen,  Wash.  (S.)  (Grays 
Hvtior  k  Paget  Soond  Ry.  Co.)  PLANS.- 
Approy.  Jmie  20,  1907,  07,  828.  ICpdified  plans 
in  Uea  thereof  approv.  Dec.  9,  1907,  08,  871. 
Nev  plans,  Jsn.  19, 1910, 10, 1026. 

CHEH/IUH  B^  near  Centralia,  W^.  (8.) 
(Grays  Harbor  k  PugBt  Sound  Ry.  (^.) 
PLANS.— Appiov.  Dec.  23, 1908,  00, 916. 

CHEHAUS  R^  Blbow  Riflle,  Cbefaalis  County, 
WidL  (Coonty  br.)  LEGISLATION.— County 
n.  to  OQostr.  br.  under  act  Sept.  19, 1800,  sec.  7, 
nd  act  of  Washhigton,  93,  406.  PLANS.— 
Approv.  May  14,  1802,  99,  406.  Beconstr. 
approv.  Apr.  2, 1904, 04,  717. 

CHEHAUS  B^  at  Montesano  and  Wynooche, 
Wish.  (8.)  ((^lehaUs  County  br.)  PLANS.— 
Ai^irov.  May  27, 1910,  and  modified  plans  appiov. 
July  19, 1910, 10, 1090;  11, 1082. 

CHEHAUS  B.,  near  Montesano,  Wash.  (8.) 
(OregoD-Washington  R.  R.  &  Navigation  0>.) 
PLANS.- Approv.  June  7, 1912, 13, 1807. 

CHEHAUS  R^  Porter,  WadL  (8.)  (ChehaliB 
CooDty  br.)  PLANS.— Appiov.  July  81,  1906, 
0«,SQ]. 

CHAHAUS  B.,  near  Rochester,  Wash.  (8.) 
(Chicaeo,  Milwankee  A  Puget  Sound  Ry.  Co.) 
PLANS.— Approv.  Feb.  16, 1910, 10, 1027. 

CHELSEA  CBBBK,  Chelsea  Street,  Boston, 
Mjhb.  (S.)  (Boston  city  br.)  PLANS.- For 
lAnSdiog  br.  approv.  May  7, 1894,  94»  428. 


CaiBLSBA  CBKBK,  Boston  to  Chelsea,  MasL 
(8.)  (Boston  A  Albany  R.  R.  Co.)  PLANS.— 
Reoonstr.  approv.  July  28, 1900,  01, 662. 

dlELSBA  CBBBK,  Boston  and  Cbelste,  MasL 
(8.)  (Boston  A  Albany  R.  R.  (^.,  New  York 
Central  A  Hudson  R.  R.  R.  Qo„  lessee.) 
PLANS.— BebuHdhig  approv.  June  16, 1906,  08, 
878. 

OTBLSBA  CBBBK,  Boston  and  Chelsea,  Mass. 
(8.)  (City  br.)  PLANS.- Reoonstr.  approv. 
June  29, 1006,  OS,  873. 

CHKLSBA  CBBBK,  at  Meridian  Street,  Boston, 
Mass.  (8.)  (City  br.)  PLANS.— Reoonstr.  of 
existing  br.  approv.  July  20. 1911, 12, 1300. 

CHBTBBNIL  BATOU  and  BAT  OF  CHBT- 
BBNIL,  opposite  Thfbodeanz,  La.  (8.)  (Bn. 
of  Highway  Department,  La.)  PLANS.— 
Approv.  July  1, 1911, 13, 1200. 

CHBSTBB  CBBBK.    (See  SchuyUdU  R.) 

CHICAGO  B.,  m.    (Dr.)    07,8f5. 

CHICAGO  Bi.  Canal  Street,  Chicago,  HI.  (O.) 
BE.— Convened  by  8.  O.  No.  80,  to  ex.  and  B* 

^  on  br.,  reoom.  (1)  removal  of  the  pivot  p.,  the 
protection  wings  or  far.  rests,  and  all  the  adjuncts 
obstr.  navigation;  (2)  postponement  of  farther 
oonstr.  until  the  R.  should  have  been  so  widened 
as  to  provide  for  the  full  opening  of  the  s.  draw; 
(3)  provision  be  made  when  the  br.  is  restored 
•  for  maneuvering  it  by  steam  power,  01,  8864. 
(Msls.  Ludlow  and  Davis  and  Capt.  Marahall.) 
PLANS.— Alterations  required  by  May  1,  1892, 
91,436. 

CHICAGO  lb.  Chicago,  HI.  (O.)  (Illinois  Cen- 
tral R.  R.  Co.)  PLANS.- Alteratbns  to  be 
completed  on  or  before  Apr.  16,  1904;  subse* 
qoently  extended  to  July  16, 1904,  04, 721. 

CHICAGO  B.,  Dearborn  Street,  Chicago,  HL 
(8.)  (Citybr.)  PLANS.— Approv.  Deo.  27, 1006, 
06,803. 

CHICAGO  B.,  Harrison  Street,  Troop  Street, 
and  Ashland  Avenue,  Chicago,  HI.  (8.)  (Bn.  of 
Sanitary  District.)  PLANS.— Reoonstr.  approv. 
Sept.  14, 1900,01,662. 

CHICAGO  B.,  19th  Street,  Chicago,  HI.  (8.) 
(Pittsburgh,  Fort  Wayne  A  Chicago  R.  R.  Co.) 
PLANS.- Approv.  Apr.  17, 1907;  modified  plans 
approv.  Deo.  16, 1906,  09^  916. 

CHICAGO  B.,  Oitoans  and  Franldin  Streets, 
C»Licago',  HI.  (8.)  (Citybr.)  PLANS.- Approv. 
July  23, 1007,08,886. 

CHICAGO  B.,  Steto  Street,  Chicago,  HI.  (8.) 
(City  br.)  PLANS.— Approv.  Oct.  28, 1002, 03, 
646,  647. 

CHICAGO  B^  Wells  Street  br.  (e.  of),  Chicago, 
HI.  (8.)  (Lake  Street  Elevated  R.  R.  Co.) 
PLANS.— Approv.  July  13, 1904, 94, 420. 

CHICAGO  B.,  Wells  Street  (e.  of),  Chicago,  HI. 
(8.)  North  Western  Elevated  R.  R.  Co.) 
PLANS.— Submitted  Apr.  21,  1804;  modified 
May  24, 1804;  approv.  June  2, 1894,  94,  428. 

CHICAGO  Bi,  N.  Branch,  near  Belmont  Avenue, 
Chicago,  m.    (City  br.)    PLANS.— Tamporary 
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•  br.  approv.  Apr.  25,  1911,  and  modified  plans 
approv.  May  13, 1911, 11, 1080. 

CHICAGO  B^  N.  Branch,  Cherry  Street,  Chi- 
cago, m.  (S.)  (Chicago,  Milwaukee  &  St.  Paul 
Ry.  Co.)  PLANS.— Reoonstr.  approv.  Feb.  19, 
1001,  01, 665. 

CHICAGO  ILi,  N.  Branch,  at  Chicago  Avenue, 
Chicago.  lU.  (O.)  (8.)  (City  br.)  PLANS.— 
Alterations  to  be  completed  on  or  before  May  31, 
1914,  11, 1091.  Temporary  br.,  during  reconstr. 
of  existhig  br.,  approv.  July  10, 1911, 12, 1290. 

CHICAGO  ILi,  N.  Branch,  Clyboume  Place 
(near),  Chicago,  111.  (S.)  (Chicago,  Milwaukee 
&  St.  Paul  Ry.  Co.)  PLANS.— Reconstr.  plans 
approv.  Sept.  20. 1898,  99, 620. 

CHICAGO  B.,  N.  Branch,  Clyboume  Street, 
Chicago,  m.  (S.)  (City  br.)  PLANS.-Approv. 
Oct.  23, 1900,  01,  663. 

CHICAGO  ILi,  N.  Branch.  Diversey  Avenue, 
Chicago,  m.  (S.)  (Chicago  city  br.)  PLANS.- 
Approv.  June  22, 1805,  05, 479. 

CHICAGO  VL^  N.  Branch,  Division  Street,  Chi- 
cago. 111.  •  (S.)  (Chicago  city  br.)  PLANS.— 
Reconstr.  approv.  July  28, 1900,  01, 662;  May  10, 
1001,  01, 66& 

CHICAGO  ILi,  N.  Branch,  Erie  Street.  Chicago, 
111.  (S.)  (Citybr.)  PLANS.— Approv.  Aug.  16, 
1007,  08,  860. 

CHICAGO  R*,  N.  Branch,  Fullerton  Avenue*, 
Chicago,  Dl.  (S.)  (Chicago  city  br.)  PLANS.— 
Reconstr.  of  br.  approv.  June  10, 1805,  95,  479. 

CHICAGO  B.,  N.  Branch,  Indiana  Street,  Chi- 
cago, 111.  (O.)  (Citybr.)  PLANS.— Alterattons 
to  be  completed  on  or  before  May  30,  1012,  09, 
920;  10, 1031. 

CHICAGO  B.,  N.  Branch,  near  Indiana  Street, 
Chicago,  lU.  (8.)  (Citybr.)  PLANS.— For  foot 
pontoon  br.  approv.  Sept.  25, 1011, 12, 1301. 

CHICAGO  B^  N.  Branch,  Kinsfe  Street  (near), 
Chfoago.xDl.  (Sp.)  (Chi(»go  &  North  Western 
By.  (>>.)  LEGISLATION.— 0>mpany  au.  to 
oonstr.  br.  under  act  Sept.  10, 1800,  sec.  7,  ind  by 
Chkago,  91,  432.  PLANS.-Approv.  Aug.  3, 
1801,  01,  432.  Reoonstr.  approv.  Oct.  11,  1906 
07,822. 

CHICAGO  Bi,  N.  Branch,  near  Kfaisfo  Street, 
Chkago.  Dl.  (8.)  (Chicago,  Milwaukee  <&  St. 
Paul  Ry.  Co.)  FLANS.— Reconatr.  approv. 
Oct.  11, 1006,  07,  822. 

CHICAGO 'Bn  N.  Branch,  near  Kinxie  Street, 
Chicago,  lU.  (8.)  (City  br.)  PLANS.—Reoonstr. 
approv.  Oct.  12, 1006,  07, 822. 

CHICAGO  B^  N.  Branch,  North  Avenue,  Chi- 
cago, Dl.  (S.)  (City  br.)  PLANS.-Approv. 
June  22,  1004,  04,  710.  Temporary  br.  to  be 
used  during  constr.  of  permanent  str.,  approv. 
Sept.  2, 1005,  06, 801. 

CHICAGO  B^  N.  Branch,  N.  Halsted  Street, 
Chicago,  lU.  (8.)  (Citybr.)  FLANS.- Modified 
reconstr.  plans  approv.  Oct.  8, 1805,  96, 426. 

CHICAGO  B^  N.  Branch,  Western  Avenue, 
Chicago,  Dl.  (8.)  (Citybr.)  PLANS.-Approv. 
Oet  11, 1002,  08t  646. 


CHICAGO  B^  N.  Branch  Canal.  N. 
Street.  (Chicago,  Dl.   (S.)  (Citybr.)  FLANS,- 
Approv.  June  23,  1006;  modified  {lians  a| 
Nov.  20, 1906,  05,  728;  07,  823.  i 

CHICAGO  Bi,  N.  Branch  Canal,  Weed  Stretfj 
Chicago,  111.  (S.)  (Temporary  city  bft 
PLANS.-Approv.  Dec.  7. 1904,  05,  725.  ' 

CHICAGO  B^  S.  Branch,  Chicago,  m.  (S^ 
(Van  Buren  Street  and  the  West  Side  Elevatd 
R.  R.  Co.,  between  Jackson  and  Van  Bona 
Streets,  city  brs.  at.)  PLANS.— Submitted  oon 
jointly  by  the  city  and  R.  R.  company.  Vieai 
ing  given  protesting  parties,  and  in  aocordaxtd 
with  reoom.  of  Capt.  Marshall  the  city  br.  ai 
Van  Buren  Street  was  au.  Nov.  16,  1803,  to  bt 
reoonstr.  and  the  R.  R.  br..  upon  removal  o 

/  obstrs.  caused  by  the  existing  Van  Buren  Street 
br.,  to  be  constr.  Appllcatfon  for  a  slight  chanfK 
in  the  approv.  locatfon  of  ps.  approv.  Mar.  27, 
1804.    94,427. 

CHICAGO  Bi,  S.  Branch,  Artier  Avenue.  ChV 
cage.  111.  (8.)  (Citybr.)  PLANS.— RebuHdini 
approv.  Oct.  30,  1002;  modified  plans  approv. 
May  10, 1004,  04,  718. 

CHICAGO  Bi,  8.  Branch,  Canal  Street.  Chicago, 
Dl.  (S.)  (City  br.)  PLANS.- New  br.  approv. 
May  18, 1000,  00, 701. 

CHICAGO  Bi,  S.  Branch,  18th  Street  and  at 
Loomis  Street,  Chicago,  01.  (8.)  (City  hr.) 
PLANS.— Reoonstr.  approv.  Mar.  7,  1003,  03, 
640. 

CHICAGO  Bi,  8.  Branch,  Harrison  Street,  Chi- 
cago, Dl.  (8.)  (City  br.)  PLANS.- Modified 
plans  approv.  Sept.  13, 1004,  05, 724. 

CHICAGO  B^  S.  Branch,  Lake  Street,  (ThJcage. 
Dl.  (0.)v  (City  br.)  PLANS.— Alteratfons  to 
be  completed  before  Dec.  81,  1012,  OO,  990;  10k 
1031. 

CHICAGO  Bi,  8.  Branch.  Loomis  Street,  CUcago, 
Dl.  (8.)  (Sanitary  Distrfot  br.)  FLANS.- 
Flans  for  br.  to  replace  existis^  str.  approv. 
June  23, 1002,  02, 580. 

CHICAGO  Bi,  8.  Branch,  near  10th  Street,  Chi- 
cago, 111.  (A.)  (Pittsburgh,  Fort  Wayne  & 
Chicago  R.  R.  Co.— Controlled  by  the  Pemuyi- 
vania  R.  R.  0>.)  PLANS.— Alteratfoo  plan 
partly  meeting  requirements,  approv.  Feb.  11, 
1803;  work  to  be  completed  by  May  1,  18B3,  03, 
472. 

CHICAGO  Bi,  8.  Branch,  FoDc  Street,  Chfoago, 
Dl.  (8.)  (Citybr.)  FLANS.— Approv.  Nov.  25, 
1007,  08, 871. 

CHICAGO  B.,  8.  Branch,  Randolph  Street, 
(Chicago,  Dl.  (8.)  (Citybr.)  FLANS.- Approv. 
Oct.  20, 1002,  03,  646. 

CHICAGO  Bt  8.  Branch,  near  16th  Street, 
(Chicago,  Dl.  (O.)  (St.  Charles  Air  Lfaie.) 
PLANS.— Alteratfons  to  be  completed  on  or 
before  May  1, 1014,  12, 1300. 

CHICAGO  Bt  8.  Branch,  8.  Halsted  Street, 
Chicago,  DL  (8.)  (Citybr.)  FLANS.- Appror. 
Jan.  13, 1803,  93,  467. 

CHICAGO  Bt  8.  Branch,  at  Stewart  Avenna 
Chicago,     Dl.    (Pennsylvania     Co.— Operstiog 
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FfttsbarEh,  Fort  Wayne  &  Chicago  Ry.  Co.) 
Rfconstr.  approv.  Apr.  17,  1907»  07,.  826. 
PLANS.-Modified  plans  approv.  Deo.  16,  1908. 
Xev  plans  approv.  Aug.  21,  1911,  and  Instru- 
BKBt  dated  Dec.  15, 1906,  revoked,  12,  laoi. 

cmCAGO  M^  S.  Branch,  Taylor  Street,  Chioago, 
BL  (S.)  (City  br.)  PLANS.— Beooostr.  plana 
tppror.  Mar.  10, 1899,  90, 023. 

OnCAGO  M^  8.  Branch,  Taylor  Street  (s.  oQ* 
Cbieago,  QL  (8.)  (Chicago  Terminal  Transfer 
Rj.  Co.)  PLANS.— Reconstr.  plans  approv. 
Jan.  13, 1890.  Old  br.  removed  to  new  site  and 
laed  pending  reconstr.,  90, 622. 

CHICAGO  B^  8.  Brsndi,  at  12th  Street,  Chi- 
ago,  m.  (O.)  (City  br.)  FLANS.— Alterar 
ticQs  to  be  completed  Dec.  31, 1912, 11, 1001. 

CHICAGO  B^  S.  Branch,  2ad  Street,  Chicago, 
m.  (S.)  (City  br.)  PLANS.— Permanent  br. 
to  replace  existing  str.,  approv.  July  14»  1904. 
Fbns  for  temporary  br.  approv.  May  2,  1906. 
ReTind  plans  approv.  May  22, 1905,  OA,  727. 

CHICAGO  M^  S.  Branch,  at  Washington  Street, 
Chicago,  m.  (8.)  (Citybr.)  PLANS.— Approv. 
Mar.  3, 1911,  11,1087. 

CHICAGO  B^  S.  Branch  (s.  iiark  of)r  Chicago, 
HI  (O.)  (lUhiois  Central  R.  R.  Co.,  Chicago 
I  Alton  R.  R.  Co.,  and  Atchison,  Topeha  & 
Saau  7e  Ry.  Co.)  PLANS.— Alteratbns  to  be 
eoflipleted  on  or  before  Apr.  1, 1905,  04, 720. 

CHICAGO  B^  S.  Branch  (s.  fork  oO,  Chicago, 
HL  (8.)  (City  br.)  PLANS.— Approv.  Sept. 
14,1908,09,915. 

CHICAGO  B^  S.  Branch  (s.  fork  of),  Archer 
ATenoe,  Chicago,  m.  (S.)  (City  br.)  PLANS.— 
BeooDstr.  plans  appiov.  Nov.  2,  1807,  98,  583: 
iBd  Oct  30, 1903,  03, 647. 

CHICAGO  B^  S.  Branch  (s.  fork  oO,  Iron  Street 
and  Canter  Avenue,  and  temporary  br.  at  W. 
3Mh  Street,  Chicago,  Bl.  (8.)  (Brs.  of  Chfcago 
Xtmetion  Ry.  Co.)  PLANS.— Approv.  July  20, 
1906,07,8201 

CHICAGO  B^  8.  Branch  (s.  fork  of),  36th  Street, 
Chieago,m.  (8.)  (Citybr.)  PLANS.— Approv. 
Sept  14, 1908,  and  modified  plans  approv.  Feb. 
B.  1911,  and  plans  for  temporary  br.  alongside 
existing  br.  approv.  May  8, 1911, 11, 1067, 1089. 

CHICAGO  B^  S.  Branch  (w.  arm  of  s.  fork  oO, 
Adiland  Avenoe.  Chicago,  lU.  (S.)  (City  br.) 
PLANS.— Approv.  Mar.  30, 1907,  07,  836. 

CHICAGO  U^  S.  Branch  (w.  fork  of),  Southwest 
Boolevard,  Chicago,  111.  (Sp.,  ete.)  (City  br.) 
LKOISLATION.-City  au.  to  oonstr.  br.  under 
Kt  Sept  10,  1800,  sec.  7,  and  by  act  Illinois. 
PL.iNS.-Approv.  June  21, 1892,  92, 406. 

CHICAGO  B^  8.  Branch  (w.  fork  oO.  Chicago, 
m.  (8.)  (Chkago  &  Nortbem  Pacific  R.  R. 
Co.)   PLANS.— Approv.  Feb.  15,  1803,  93,  407. 

CHICAGO  M^  8.  Branch  (w.  fork  oO,  Chicago, 
HL  (8.)  (Cincinnati,  Chicago  &  St  Louis  Ry. 
^«.)  PLANS.— BebuOdfaig  approv.  Nov.  1% 
^%0,Ol,663L 

CHICAGO  Bi,  8.  Branch  (w.  fork  oO,  Central 
Park  Avenue,  Chicago,  111.     (S.)     (lUtnois  & 
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Northern  Ry.  Co.)  PLANS.— Reconstr.  approv. 
Feb.  23, 1907,  07, 825. 

CXDCAOO  Bi,  S.  Branch  (w.  fork  of),  Hamlin 
Avenue,  Chicago,  Hi.  (S.)  (Chicago  &  Illinois 
Western  R.  R.  Co.)    PLANS.— Approv.  Apr. 

13. 1906,  06,  805. 

CHICAGO  Bi,  S.  Branch  (w.  fork  oO.  South- 
ipestem  Avenue,  Chicago,  HI.  (8.)  (City  br., 
temporary.)  PLANS.— Approv.  Mar.  31,  1905, 
05,726. 

CHICKASAHAY  Bi,  Averas  Crossing,  Miss. 
(S.)  (Green  County  br.)  PLANS.— Approv. 
Nov.  3, 1906,  07,  823. 

CHICKASAHAY  B^  near  Boioe  Statkm,  Miss. 
(S.)  (Mobile  &  Ohio  R.  R.  Co.)  PLANS.- 
Approv.  Feb.  9, 1906,  06, 804. 

CHICKASAHAY  K^  near  Leakesvllle,  Miss. 
(S.')  (Green  County  br.)  PLANS.— Approv. 
Apr.  25, 1902,  02,  588. 

CHICKASAHAY  B^  at  LeakesviUe,  Miss.  (S.) 
(Alabama  &  Mississippi  R.  R.  Co.)  PLANS.— 
Approv.  July  16, 1902,  03, 645. 

CHICIf ASAHAY  B^  Millers  Ferry,  Misi.  (S.) 
(Breen  County  br.)     PLANS.— Approv.  Mar. 

18. 1907.  07,  826. 

CHICKASAW  CBEBK,  Ala.    (Dr.)    08,865. 

CHINCOTBAGUB    and     DBLAWABE     BS. 

(canal  between),  Del.  (A.)  (Sussex  County, 
temporary  br.)  PLANS.— Au.  to  constr.  tem- 
porary br.  granted  June  20,  1804,  by  revocable 
license.    License  revoked  Sept  8, 1804.    94,  430. 

CHINOOK  Bi,  Pacific  County,  Wash.  (S.) 
(Pacific  County  br.)  PLANS.— Approv.  Nov. 
«,  1902,03,647. 

» 

CHIPOLA  B.,  near  Clarksville,  Fla.  (O.)  (Cal- 
houn County  br.)  PLANS.— Alterations  to  be 
completed  on  or  before  12  months  from  Nov.  7, 
1906,  00, 919. 

CHIPOLA  B>,  Peacock's  log  landing,  Fla.  (S.) 
(Jackson  County  br.)  PLANS.— Approv.  Jan. 
8, 1902,  03,  586. 

CHIPPBWAB.    (See  St  Croix  R.) 

CHIPPEWA  B^  Durand,  Wis.  (A.)  (Highway.) 
Engineer  in  charge:  MaJ.  C  J.  Allen.  PLANS.— 
MaJ.  AUen  reported  that  sheer  booms  should  be 
placed  to  assist  vessels  In  passing  the  spans, 
88,2637. 

CHIPPBWA  Bi,  Durand,  Wis.  (O.)  (Chippewa 
Valley  Br.  Co.)  PLANS.— Specified  alterattons 
to  highway  br.  required  on  or  before  June  16, 
1802.    Time  extended  to  Dec.  15, 1802.    92,  412. 

CHIPPBWA  Bi,  Durand,  Wis.  (S.)  (City  br.) 
PLANS.— Approv.  Jan.  7, 1902,  03,  586. 

CmPPBWA  Bi,  at  Eau  Claire,  Wis.    (S.)    (Chi- 
cago, St.  Paul,  Minneapolis  &  Omaha  Ry.  Co.) 
PLANS.— Approv.  Oct  30, 1011,  13, 1302. 

CHIPPEWA  B.,  near  Red  Cedar,  Wis.  (Sp., 
ete.)  (Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.) 
LEGISLATION.- Company  au.  to  constr.  br. 
under  act  Sept.  19,  1890,  sec.  7,  and  act  of  Wis- 
consin. PLANS.— For  new  br.  approv.  Apr.  lU, 
1802,  93,  404. 
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CHITINAB.    (See  Copper  B.) 

CHOCOLATE  BAYOU,  Tex.  (8.)  (See  Bastrop 
Dayoa.)  (Galveston,  Breios  &  Soathwesteni 
By.  Co.)  FLANS.— AppTOT.  Nov.  22, 18B7, 98. 
634. 

CHOCOLATE  BAYOU,  Tex.  (8.)  (St.  Louis, 
Brownsville  <Se  Meztoo  By.  Co.)  FLANS.— 
Approv.  Dot.  6, 1W6,  06, 802. 

CHOCOLATE  BAYOU,  near  Bowanvllle,  Tex. 
(8.)   (Braioria  County  br.)   FLANS.— Approv. 

Aug.  4,  mi,  IS,  laoo. 

CHOCTAW  BAYOU,  W.  Baton  Booge  Parish, 
La.  (8.)  (Morgan's  Louisiana  &  Texas  B.  B. 
A  8.  8.  (>>.)  PLANS.— Approv.  Aug.  17,  1906, 
07,821. 

CHOCTAWHATCHEE  B^  near  BeUwood,  Ala. 
(O.)  (Central  of  (Seorgia  By.  Co.)  PLANS.— 
Alterations  to  be  completed  by  Dec  31,  liX)6, 
08,873. 

CHOCTAWHATC7HEE  B^  Geneva,  Ala.  (8p.) 
(Louisville  &  Nashville  B.  B.  Co.)  Au.  act 
Feb.  23, 1901.    FLANS.— Approv.  July  12, 1901, 

02,  581. 

CHOCTAWHATCHEE  K^  N.  1.  (Dr.)  06» 
797. 

CHOCTAWHATCHEE  B.,  near  Geneva  and 
beltfv  Newton,  Ala.  (A.)  (Wagon  brs.) 
PLANS.— Both  brs.  should  be  removed  if  B. 
imps,  be  carried  out,  88, 2653. 

CHOCTAWHATCHEE  VL,  near  Martins  Ferry, 
Ala.   (Sp.)   ((Geneva  County  br.)  Au.  act  Mar. 

3,  1903.    PLANS.— Approv.  July  30,  1903,  04, 
711. 

CHOCTAWHATCHEE  B^  near  Newtoii,  Ala. 
(Sp.)  (Dale  County  br.)  LEGISLATION.- 
County  au.  to  oonstr.  br.  by  act  Feb.  14,  1896. 
FLANS^— Approv.  May  31. 1808,  98,  532. 

CHOCTAWHATCHEE  VL,  near  Old  HoUis  Br., 
Ala.  (Sp.)  {Dale  County  br.)  LEGISLA- 
TION.—Omnty  au.  to  oonstr.  br.  by  act  Feb.  14, 
1896.    FLAlls.- Approv.  May  31, 1898,  98,  532.' 

CHOCTAWHATCHEE  VL,  near  Trawicks 
Landing,  Ala.  (Sp.)  (Br.  of  Houston  and  Dale 
Countfes.)  Au.  act  Apr.  28,  1904.  PLANS.— 
Approv.  June  25, 1904,  04, 712,  713. 

CHOPAWAMSIC  CBEEK,  Va.  (Dr.)  07, 
615. 

CHOPTANK  B^  Denton,'  Md.  (8.)  (Queen 
Anne  B.  B.  Co.)  PLANS.— Approv.  Sept.  23, 
1896,07,53X 

CHOPTANK  B^  Md.  (8.)  (Br.  of  Carolhie  and 
Talbot  (>>unties— Dover  Br.)  PLANS.— B»> 
constr.  approv.  Mar.  19,  1910,  1Q»  1030,  and 
modified  plans  approv.  May  27, 1910, 10, 1030. 

CHBISTIANA  B.,  Del.    (Dr.)    02,581. 

CHBISTIANA  B.,  on  the  line  of  the  B.  B.  tn 

Newcastle  County,  Del.  (Sp.,  etc.)  (Delaware 
B.  B.  Co.)  LEGISLATION.— Company  au. 
to  constr.  br.  by  act  Sept.  19,  "1800,  92,  401. 
PLANS.— Beconstr.  approv.  Dec.  8,  1891;  modi- 
fled  plan,  increasing  width  of  draw  qmu  5i". 
and  modifying  the  masonry  ooostr.,  approv. 


Jab.  28,  1892.    (Completion  of  br.  repotted  oo 
Julys,  18B2.    92,401. 

CHBISTIANA  and  Mie  ST.  lONES  KS.,  Wil- 
mington, DeL  (A.)  PLANS.— Beported  that 
the  draw  of  the  Christiana  Br.  should  be  workeA 
by  steam  or  some  mechanical  power,  and  that 
turning  machinery  should  be  put  hi  haOi  br&. 
over  the  St.  Jones  B.,  88, 2S38, 2600. 

CHBISTIANA  B^  Wflmington,  Del.;  at  Wat- 
sons Isld.,  Md.,  across  the  Susquehanna  R.; 
below  Pooomoka  City,  acroes  the  Pooomoke 
B.,  Md.,  and  across  the  inland  waterway  from 
Chinooteagne  B.,  Va.,  to  Delaware,  near  Lewes. 
DeL  (A.)  PLANS.— Description  of  the  tars, 
and  of  the  interfiaranee  with  navigation  caoaed 
thereby,  88, 2617, 2619. 

CHBISTIANA  B^  at  Sd  Street,  Wflmington. 
Del.  (8.)  (Newcastle  County  br.)  PLANS.- 
Approv.  Oct.  11, 1911, 12, 1301, 1302. 

OTT  ISIJ>.  and  PBLHAM  B.  PAHK,  chan. 
between,  N.  Y.  (8.)  (New  York  City  br.) 
PLANS.— Beconstr.  plans  approv.  Oct.  20.  18B7. 
98,533. 

CliABKB.    (See  Lewis  B.  and.) 

CLATSKANIE  CBEEK,  Oreg.  (8.)  (Astoria 
&  Columbia  B.  B.  B.  Co.)  PLANS.— Approv. 
June  23, 1896,  96,  426. 

CLATSKANIE  B.,  Oreg.    (Dr.)    02,581. 

'CLBAB  CBEEK,  Tex.  (Sp.)  (La  Porte,  Hous- 
ton &  Northern  R.  B.  Go.)  LEGISLA- 
TION.—Company  au.  to  constr.  br.  by  act  Feb. 
1,  189&  PLANS.— Approv.  Mar.  25,  1896,  95, 
47S. 

CLBAB  C^BEEK,  between  Harris  and  Galveston 
Counties,  Tex.  (8.)  ((}alvestoD>HoostoD  Eleo- 
tric  By.  (}o.)  FLANS.- Approv.  Jan.  14,  1910, 
10,1026. 

CLBAB  CBEEK,  near  Leagiis  City,  Tex.  (0.) 
(Br.  of  Galveston  and  Harris  Counties.) 
PLANS.- Alteretions  to  be  oomptoted  oo  or 
before  June  1, 1909, 09, 020. 

CLBAB  CBEEK  and  DICKINSON  BATOU, 

Tex.  (8.)  (Brs.  of  Galveston,  Harrisburg  & 
Ban  Antonk)  By.  (>>.)  PLANS.- Beconstr. 
approv.  Jan.  31, 1907, 07, 82S. 

CLBABWATEB  B^,  near  Kamiah,  Idaho.  (S.) 
(Cnearwater  Short  Line  By.  Co.)  FL^NS.— 
Approv.  Oet.  25, 1899,  00, 609. 

CLBABWATEB  B^  near  Kamiah,  Idaho.  (8.) 
Kamiah  Br.  Co.,  Ltd.)  PLANS.— Approv. 
Aug.  29,  1908.  Modified  plans  approv.  Nov.  l% 
1908,  09, 016. 

CLBABWATEB  B^  LAPWAI  CBEEK  (near 
mouth  of),  Idaho.  (8.)  ((^earwater  VaOey 
B.  B.  Co.)     PLANS.- Approv.  Jan.  30,  190a 

00,700. 

CLEABWATEB  B.,  Lewiston  (about  11  m. 
above),  Idaho.  (8p.)  (Spokane  &  Pak>use  Ry. 
(>>.)  LEGISLATION.— Company  au.  to  oonstr. 
br.  under  act  Sept.  19,  1800,  and  act  Idaho. 
FLANB.— Approv.  Mar.  28, 1801,  91«  48L 
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CUBASWATBR  U^  Lewiston,  Idaho.  (8.) 
OregoD,  Washlngtoii  &  Idalu>  R.  R.  Co.) 
PLANS.— Appror.  S^t  5, 1905,  06»  802. 

CUARWATEK  B^  Oio  Tina,  Idaho.  (B.) 
•Tarmen  Warehoiiae  &  Br.  Co.)  FLANS.^ 
ApiHOT.  Dee.  28, 1907, 08, 871. 

CUSCB  B^  near  Dooett,  Tenn.  (8p.)  (Kdox- 
TiBe,  La  FoDette  &  JeUieo  R.  R.  Co.)  Aa.  act 
fA.  S,  1903.  PLANS.— Approv.  liar.  U,  1903, 
03,6m. 

CWiCa  VLt  Kingston,  Tenn.  (Sp.)  (Roaoe 
OKmtj  br.)  LEGISLATION.— County  an.  to 
eoostr.  br.  by  act  June  0,  1807.  PLANS.— 
Approv.  Jane  10, 1897, 97*  580. 

CUNCB  B^  Kingston,  Tenn.  (Sp.)  (Kingston 
Br.  it  Terminal  Ry.  Co.)  Au.  act  Feb.  8, 1901. 
PLANS.— Approv.  Juno  3, 1901, 01, 600. 

CLINCH  B^  at  Kiser,  Va.  (Sp.)  (Carolina, 
aindkfleld  A  Ohio  Ry.  Co.)  An.  act  May  12, 
vm.  PLANS.— As  amendad,  approv.  Apr.  23; 
I9I0,  sDd  Jnne  7, 1910, 10, 1022. 

CLINCH  B.,  Roane  County,  Tenn.  (S.)  (Tennea- 
aee  Central  R.  R.  Co.)   PLANS.— Approv.  June 

ao.ia£,SNi,47«. 

CLINCH  B^  near  St.  Paul,  Va.  (Sp.)  (South 
&  Western  R.  R.  Co.)  Au.  act  May  12,  1900. 
PLANS.— Approv.  Dee.  4, 1906,  07, 817, 

CLINCH  B.  (near  m.  post  55.3),  Scott  Oninty, 
Vi.  (Sp.)  (South  &  Western  R.  R.  O).)  Au. 
ict  May  12,  1906u  FLANS.— Approv.  Deo.  5» 
1906, 07, 81& 

CLINCH  B^  near  Stames  Bend,  Scott  County, 
Vft.  (Sp.)  (South  &  Western  R.  R.  Co.)  Au. 
Mt  May  12,  1906.  PLANS.— Approv.  Dee.  6, 
in6,07,81& 

COAL  BANK  SLOUGH,  Coos  County,  Orag. 
(Sp.)  (CkxM  B.,  Roeeburg  &  Eastern  R.  Ri  A 
KsTigBtkxi  Co.)  LEQISLATION.-Company 
an.  to  oonstr.  br.  by  act  Mar.  3, 1801.  PLANS.— 
Approv.  June  11, 1801.  On  Aug.  20,  1801,  com- 
pletion of  br.  reported.    91, 482. 

COAL  BARK  SLOUGH,  Pennsylvania  Avenue, 
Manhileld,  Oreg.  (8.)  (Flanagan  estate.) 
PLANS.- Appror.  Sept.  12, 1907,  08, 870. 

C0.iL  CBBBK  SLOUGH,  near  mouth  of  Coal 
Creek,  WadL  (S.)  (Inman-Poulsen  Logging 
Co.)   PLANS.- Approv.  May  4, 1907,  07,  827. 

COHANSBT  CBEKK,  Bridgeton,  N.  J.  (S.) 
(Cumberland  County  br.)  PLANS.— Approv. 
Oct  31,  1805.  Modified  plans  to  reduce  the 
dnw  opening  approv.  Feb.  7, 1896.    96, 428. 

COHASSBT  HABBOWS  (soH^Ded),  between 
WflRbun  end  Bourne,  Mass.  (Sp.,  etc.)  (Ply* 
Booth  snd  Bamstabk)  Counties  br.)  LB0I8- 
I^TION.— CountlBs  an.  to  ooostr.  br.  under 
«cts  Sept  10,  liW),  see.  7,  and  act  of  Masnchusetts. 
PLANS.— Apprar.  Apr.  14, 1802,  02,  404. 

COHASSBT  HABBOWS,  at  Wareham  and 
Boanoe,  Masa.  (8.)  (Old  Colony  R.  R.  Co. 
New  Yoi^  New  Haven  &  Hartford  R.  R.  Co., 
lean.)  PLANS.—Reoonstr.  plans  approv. 
i|ir.».1911.  iJ»1088. 


COLDWATBB  B^  near  Darling,  MIn.  (8.) 
(Quitman  County  br.)  PLANS.— Approv.  Oct. 
2, 1908,  and  modified  plans  Aug.  8, 1010,  09, 916; 
11,1082. 

COLDWATBB  B.,  Marks,  Miss.  (Sp.)  (Quit- 
man County  br.)  Au.  act  Mar.  8, 1906.  PLANS.— 
Approv.  Apr.  26, 1906,  06, 800. 

COLDWATBB  B.,  Quitman  County,  Miss. 
(8.)  (Yasoo  &  MisslSBippi  Valley  R.  R.  Co.) 
PLANS.— Approv.  Oct.  14, 1901,  02, 685. 

COLB8  B.,  at  Swansea,  Mass.  (8.)  (Old  Colony 
R.  R.  Co.,  New  York,  New  Haven  A  Hartfefd 
R.  R.  Co.,  lessee.)  PLANS.— Reeonstr.  plans 
approv.  June  8, 1011, 11, 1080. 

COLORADO  B^  Parker,  Ariz.  (Sp.)  (Arlsoqa 
&  California  Ry.  Co.)  Au.  act  Feb.  6,  1906. 
PLANS.— Approv.  Mar.  3, 1908, 08, 867. 

COLORADO  IL,  Topock,  Aria.  (Sp.)  (Atcht 
son,  Topeka  &  Santa  Fe  Ry.  Ck).)  Au.  act  July 
21,  1866.  PLANS.^For  constr.  of  p.  under  the 
middle  of  the  br.  approv.  May  12, 1910,  10, 1022. 

COLUMBIA  B^  Wash.    (Dr.)    08,865. 

COLUMBIA  IL,  bi  Benton  and  Walla  Walla 
Counties,  Wash.  (Sp.)  (North  Coast  R.  R. 
Co.)  Au.  act  Jan.  29,  1907.  PLANS.— Approv. 
May  13, 1909,09,018. 

COLUMBIA  B.  and  U.'S.  CANAL,  at  Celik) 
Falls,  Oreg.  and  Wash.  (Sp.)  (Oregon  Trunk 
Ry.  Co.)  Au.  act  Mar.  2,  1910.  PLANS.— 
Approv.  Mar.  24, 1910, 10, 1021. 

COLUMBIA  IL,  between  Douglas  and  Kittitas 
Counties,  Wash.  (Sp.)  (St.  Paul,  Minneapolis 
&  Manotiba  Ry.  Co.)  LEGISLATION.— 
Constr.  au.  by  act  Jan.  10,  1803.  PLANS.— 
Submitted  Sept.  30, 1892;  approv.  Feb.  14,  1888, 
93,464. 

COLUMBIA  B.,  between  Douglas  and  Kittitas 
Countfes,  Wastu  (Sp.)  (Chicago,  Mflwaukee 
it  St.  Paul  Ry.  Co.)  Au.  act  Apr.  9,  1906. 
PLANS.— Approv.  Oct.  27, 1906, 07, 817. 

COLUMBIA  B.,  Northport,  Wash.  (Sp.)  (Co- 
lumbia &  Red  Mountatai  Ry.  Co.)  LEQIS- 
LATION.-Company au.  to  oonstr.  br.  by  act 
Jan.  27, 1887.  PLANS.— Approv.  Sept.  80, 1887, 
98,581. 

COLUMBIA  B^  near  Vancouver,  Wash.  (Sp.) 
(Oregon  Ry.  Extensions  Co.)  LEQISLA- 
TION.-Company au.  to  oonstr.  br.  by  act  Aug. 
29,  1880.  PLANS.— Approv.  Sept.  20,  1890,  91, 
429. 

COLUMBIA  Bi,  Wenatchee,  Wash.  (Sp.) 
(Washington  Br.  Co.)  Au.  act  Jan.  20,  1906. 
PLANS.— Approv.  Apr.  13, 1906,  06, 799. 

COLUMBIA  IL,  COLUMBIA  and  OBEGON 
SLOUGHS,  Oreg.  (S.)  (Portland,  Vancouver 
&  St.  lohns  R.  R.  Ck).)  PLANS.— Approv. 
Oct.  10, 1905,  06,  802. 

COLUMBIA  B.  and  OBEGON  SLOUGH  (of 

Columbia  R.),  Vancouver,  Wash.  (Sp.)  (Port- 
land &  Seattle  Ry.  O).)  Au.  act  Dec.  21,  1905. 
PLANS.— Approv.  Feb.  12,  1906,  06,  799;  ahd 
Blightty  modified  Nov.  10, 1906, 07, 817, 824. 
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COLUMBIA  SLOUGH,  Ifnltnoiiiah  County 
Greg.  <S.)  (Oregon  &  Washington  R.  R.  Co.) 
PLANS.— Approv.  Deo.  23, 1908,  00, 910. 

COMMENCEMENT  B^  T«ooma,  Wash.  (O.) 
(Northern  Pacific  R.  R.  Co.)  PLANS.— Speci- 
fied alterations  to  R.  R.  br.  required  on  or  before 
Mar.  1. 1893,  9t8,  412. 

COMPANY  CANAL,  La.    (Dr.)    08,86& 

CONDADO  B^  San  Juan,  P.  R.  (Sp.)  (Behn 
Bros.)  Au.  act  Feb.  25, 1909.  PLANS.— Approv. 
Apr.  29,  1909,  09.  913;  and  Oct.  21,  1909,  10^ 
1020. 

CONECUH  IL,  Henlejs  Ferry,  near  Brewerton, 
and  at  Parkers  Ferry,  Ala.  (Sp.)  (Eaoambia 
County  brs.)  LEOISL^ION.— Coqnty  aa.  to 
bonstr.  brs.  by  act  Mar.  2,  1899.  PLANS.^ 
Approv.  Sept .  19, 1899,  00, 607. 

CONECUH  B^  near  Pollard,  Ala.  (Sp.)  (Lind- 
sey  Lumber  Co.)  An.  act  Jan.  27, 1905.  PLANS.— 
Apprev.  May  15, 1905,  05,  722. 

CONEY  ISLD.  CBEBK,  from  W.  ITth  Street 
to  W.  18tti  Street,  N.  Y.  (S.)  (Brooklyn  city 
br.)    PLANS.— Approv.  May  28.  1897,  97. 534. 

CONBT  ISLD.  CREEK,  N.  Y.  (A.)  (Brooklyn 
Heights  R.  R.  Co.,  West  End  Br.)  PLANS.— 
Reoonstr.  in  aooordanoe  with  requirements 
approv.  Dec.  20,  1901.  Alterations  to  be  com- 
pleted on  or  before  Apr.  1, 1903.    02.  GOO. 

CONEY  ISLD.  C&^K,  Coney  Isld.,  N.  Y. 
(S.)  (Brs.  of  Brooklyn  Rapid  Transit  0>.) 
PLANS.— Reconstr.  2  brs.  approv.  Oct.  13, 1906, 
07,822. 

CONGABBE  B.,  near  Columl>!a,  S.  C.  (S.) 
(South  Bound  R.  R.  (>>.)  PLANS.— Approv. 
Aug.  4, 1809.  99,  623. 

CONNBAUT  CREEK,  at  Conneaut,  Ohio. 
(8.)  (Pittsburgh,  Bessemer  &  Lake  Erie  R.  R. 
Co.)  PLANS.— Br.  to  replace  eiisting  str. 
approv.  Apr.  1, 1910,  10, 1029. 

CONNECTICUT  B.    (See  Cosoob,  ete.) 

CONNECTICUT  B^  between  E.  Haddam  and 
Haddam,  Conn.  (Sp.)  (State  br.)  An.  act  Jan. 
25,  1912.  PLANS.— Approv.  Mar.  4,  1912.  13, 
1297. 

CONNECTICUT  B^  between  Hartford  and  E. 
Hartford,  Conn.  (A.  and  O.)  (Stoto  br.) 
PLANS.— Alteratfon  plans  approv.  Dec.  28, 1894. 
Off,  480.  Draw  witb  span  100'  in  clearance,  at 
the  third  span  from  Hartford  shore,  to  be  com-' 
pleted  on  or  before  Oct.  1, 1805,  9ff,  483. 

CONNECTICUT  B^  at  Hartford,  Conn.  (Sp.) 
(Connecticut  R.  Br.  and  Highway  District.) 
An.  act  Feb.  18,  1903.  PLANS.— Approv.  May 
21, 1903,  03,  644. 

CONNECTICUT  B.,  Middletown,  Conn.  (O.) 
(New  York,  New  Haven  <Sc  Hartford  R.  R.  Co.) 
PLANS.— Specified  alteratfons  to  be  completed 
within  2  months  from  July  2,  1806,  96,  420. 
Reconstr.  approv.  Sept.  16, 1910,  11, 1083. 

CONNECTICUT  B.,  between  Middletown  and 
Portland,  Conn.  (S.)  (Middletown  &  Portland 
Br.  Co.)  PLANS.— Approv.  Aug.  6, 1805;  modi- 
fled  plans  approv.  Aug.  28, 1895,  90. 480. 


COIfNECmCUT  B.,  at  Old  Saybrook  and  Ol 
Lyme,  Conn.    (Sp.)    (New  York,  New  Hav< 
&  Hartford  R.  R.  Co.)    An.  act  Apr.  7,  1! 
PLANS.— Approv.  Mar.  29, 1905,  Off,  721. 

CONNBCTICUT   B^   between   Old   Saybi 
and  Old  Lyme,  Conn.  (Sp.)  (Saybrook  &  Lyi 
Connecticut  Br.  Commissfon.)  Au.  act  Feb. 
1910.    PLANS.— Approv.  Mar.  15, 1910,  lO.  1< 

COIfNBCmCUT  B.,  between  Springfield  an^ 
Agawam,  Mass.  (O.)  (South  End  Br. 
PLANS.— Alteratfons  to  be  completed  within 
months  from  Sept.  15  and  16, 1902, 03, 652. 

CONNECTICUT  B^  Chfoopee  and  W.  Sprlnf- 
field,  Mass.  (Sp.)  (Hampden  County  br.)  Aiu 
act  Apr.  28,  1904.  PLANS.— Constr.  approv, 
Oct.  29,  1904;  approval  subsequently  modified 
by  instrument  dated  Aug.  3,  1905,  Off,  720;  oa 
799. 

CONTENTNIA  CBEBK,  near  Orifton,  N.  C. 
(Sp.)  (Wamington  &  Weklon  R.  R.  Co.)  LEG- 
ISLATION.—Company  au.  to  constr.  br.  by 
act  Aug.  23,  1894.  PLANS.— Approv.  Aug.  291 
1894,  94,  426. 

CONTENTNIA  CBEBK,  Hookartown,  N.  C. 
(S.)  (East  Carolina  Ry.)  PLANS.— Approv. 
May  11, 1907,  07, 827. 

COOPBB  CBEEK,  Baird  Avenue,  Camden, 
N.  J.  (S.)  (Camden  0>unty  br.)  PLANS.— 
Approv.  Mar.  26, 1902,  02,  587. 

COOPBB  CBEEK,  Browning  Road,  Camden, 

N.  J.    (S.)    (Camden  County  br.)    PLANS.— 
For  rebuilding  approv.  Aug.  17, 1900,  01, 662. 

COOPBB  CBEBK,  Federal  Street,  Camdeo, 
N.  J.  (O.)  (City  <Sc  Camden  Horse  R.  R.  Co.) 
PLANS.— Specified  alteratfons  required  of  city 
and  R.  R.  company  on  or  before  Sept.  30,  lifif% 
93,412. 

COOPBB  CBEEK,  Federal  Street,  Camden 
County,  N.  J.  (S.)  (Camden  County  br.) 
PLANS.— Approv.  Dec.  29, 1905,  06,  803. 

COOPBB  CBEEK,  Stoto  Street,  Camden,  N.  J. 
(S.)  (Camden  County  br.)  PLANS.— Reoonstr. 
plans  approv.  June  16, 1898,  98v  536. 

COOPBB  CBEEK,  Stoys  Landing,  N.  J.  (S.) 
(Camden  Oiunty  br.)  PLANS.— Approv.  Aug. 
11, 1903,  04,  714. 

COOSA  B^  Qa.  and  Ala.  (A.)  (Central  R.  R. 
of  (Georgia;  Talladega  &  Coosa  Valley  R.  R.; 
East  A  West  R.  R.;  (Georgia  Pacific  R.  R.; 
and  Annison  &  Cincinnati  R.  R.— 5  bra.) 
PLANS.— 3  of  the  brs.  too  low  and  have  no 
draw;  one  has  a  draw  that  will  not  work,  89^ 
2797. 

COOSA  VL,  Qadsden,  Ala.  (Sp.)  (Louisville  A 
Nashville  R.  R.  Co.)  PLANS.— Reoonstr. 
approv.  June  16, 1909,  09, 914. 

COOSA  lU,  near  Lock  No.  3,  Ala.  (O.)  (Sea- 
board Air  Ltoe  Ry.  (3o.)  PLANS.— Alterations 
to  be  completed  on  or  before  Dec.  1, 1906, 06, 809. 

COOSAW  B^  WHALE  BBANCH,  Port  Royal 
Ferry,  S.  C.  (S.)  (Beaufort  County  brO 
FLANS.— Approv.  Apr.  21, 1908^  08»  872. 


'See  Vol.  II,  pp.  Ti— Tin  andl 
JI39  for  explanations,  etc.  J 
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COOSAWATTEB  K^  Ga.    (See  Oostenaola  R. 

and-.) 

COOSAWATTEB  R.,  Carters.  Qa.  (8.)  (Loais- 
viDe  A  Nashville  R.  B.  Co.)  PLANS.— Approv. 
lltf .  30. 1905.  OA,  72S. 

COOSAWATTBB  R.,  near  Fields  Ferry,  Oa 
;S.)  (Oordon  Conntj  br.)  FLANS.— Approv. 
Mtf.S.  1908,  08,873. 

COrrSR  R.,  near  Childs  Glacier,  Alaska.  (8p.) 
(AlMka  Pacific  Ry.  &  Terminal  Co.)  An.  act 
Juaeao,  1906^  PLANS.^Approv.  Nov.  16, 1907. 
08,867. 

COPPEB  R.*  near  mouth  of  Chltina  R..  Alaska. 
(Sp.)  (Copper  R.  &  Northwestern  Ry.  Co.) 
Ail  act  Mar.  26,  1910.  FLANS.— Constr.  of  a 
peraanent  and  a  temporary  br.  approv.  Ang. 
U,  1910. 11,  1G79. 

COEDBUA  SLOUGH,  Cal.  (See  Facheoo 
Skra^) 

C0129BT  BATOU,  near  Cobb  Landing,  La. 
^S.)  (Sommit  Lumber  Co.)  FLANS.— Tem- 
porary br.  approv.  July  8, 1911, 12, 1909. 

CORPUS  CBBMSn  CHAN.  (Morris  and  Cum- 
mings  Ship  Chan.),  Tex.  (Sp.)  (Arkansas  H. 
T^minal  Ry.  Co.)  LEGISLATION.— Com- 
puy  aoL  to  oonstr.  br.  by  act  May  4,  1806. 
PLANS.— Approv.  Apr.  21, 1807,  97, 530. 

CORTK  MAiMEiLA  CREEK,  CaL  (S.)  (Bay 
Coonties  Ry.  Co.)  PLANS.— Approv.  Mar.  6, 
1906. 06, 804. 

C08OOB,  CONN.S  Bridgeport,  Conn.;  Housa- 
tonic  R.,  Conn.;  New  Haven,  on  the  Quinnlplao 
B.,  Conn.;  Mlddletown.  en  the  Connecticut  R., 
Conn.;  the  city  brs.  at  Bridgeport;  the  city  and 
the  TomUnann  brs.  at  New  Haven,  Conn.  (A.) 
(New  York,  New  Haven  A  Hartford  R.  R.  Co.) 
COMMERCE.— Protests  of  C.  tateiests  against 
bo.  2,  4,  5,  7,  and  8,  88,  2535,  2637.  PLANS.— 
Lt  Got  MeFarland  propoaed  to  widen  the  dear 
vay  at  bca  3  and  5  by  removal  of  certain  under- 
vitor  portions  of  the  ps.;  to  require  Mie  intro- 
doctioD  of  draws  at  brs.  4  and  7,  and  the  widen- 
iD{  of  the  draw  at  br.  8,  and  to  secure,  with 
iteam  power,  a  more  expeditious  openbig  and 
dodog  of  the  draws  at  bzs.  1  and  %  88,  2632; 

su. 

COSCOB  R^  Greenwich,  Conn.  (S.)  (New 
York,  New  Haven  &  Hartford  R.  R.  Co.) 
PLANS.- Rebulkling  existfaig  br.  and  oonstr. 
o(  temporary  trestle  approv.  Dee.  2,  1903,  04, 

7U. 

COURTABLBAU  BAYOU,  near  Port  Barren 
U.  (B.)  (Opekniaas,  Gulf  &  Northeastern  Ry. 
Co.)   PLANS.— Approv.  Feb.  27,  1906,  06,  804. 

COCKTABUBAU  BAYOU,  Port  Barre,  La. 
(8.)  (St.  Landry  Parish  br.)  PLANS.— 
KeoQostr.  approv.  July  23, 1907,  08, 868. 

COURTABLSAU  BAYOU,  St.  Landry  Pariah, 
La.  (S.)  (Colorado  Southern,  New  Orleans  & 
>Kttc  R.  B.  C5o.)  PLANS.-Approv.  May  2Si 
ItDS,  oe,  807.    Modified  plans  tippmy,  Feb.  % 

l»7,a7. 


COW  BAYOU,  about  6  m.  above  its  eonfluanee 
with  Sabtaie  R.,  Tex.  (S.)  (Orange  County  br.) 
PLANS.-Approv.  July  6,  1803.  93,  470.  New 
plans  approv.  Oct.  6. 1893,  94, 425. 

COWLITZ  R^  Wash.    (Dr.)    10,1010. 

COWLITZ  VLt  Castlerock,  Wash.  (S.)  (Br.  of 
D.  M.  Eddy.)  PLANS.-Approv.  Feb.  6,  1903, 
03,648. 

COWLITZ  VL,  Castlerock.  Wa^.  (S.)  (Cowlits 
County  br.)  PLANS.— Br.  to  replace  str.  car- 
ried away,  approv.  Jan.  20,  1910;  and  modified 
plans  approv.  June  6, 1910, 10, 1030. 

COWLITZ  VLt  at  Kelso  and  Catlhi,  Wash.  (S.) 
(Kelso  Br.  Co.)  PLANS.-Approv.  Dec.  2Qt 
1904,00,726. 

COWLITZ  VL,  Olequa,  Wash.  (S.)  (Northern' 
Pacific  Ry.  Co.)  PLANS.— Rebuilding  approv. 
Sept.  30,  1907,  08,  870;  and  Aug.  9,  1910,  11, 
1082. 

COWLITZ  VL,  near  Olequa,  Wash.  (S.)  (Oregon 
&  Washington  R.  R.  Co.)  PLANS.-Approv. 
May  3, 1907,  07,  827. 

COWLITZ  R.,  Toledo.  Wash.  (Sp.,etc.)  (Lewis 
County  br.)  LEGISLATION.— County  au.  to 
oonstr.  br.  under  act  Sept.  19,  1880,  sec.  7,  and 
act  of  Washington.  PLANS.-Approv.  Nov. 
19, 1891,  92,  401. 

COYOTE  CRBBK,  Cal.  (See  Warm  Spring  and 
Coyote  (Greeks.) 

CRAVEN  THOROUGHFARB,  N.  J.  (See 
Leonards  Thoroughfare.) 

CROOK   HORN   THOROUGHFARE,   N.   J. 

(8.)  (Atlantic  City  R.  R.  Co.)  PLANS.-To 
replace  existing  br.  approv.  ^eb.  1^  1910  10^ 
1027. 
CRUM  CREEK,  Delaware  County,  Pa  (8.) 
(See  Darby  Croek,  Pa.)  (Baltimore  A  Phila- 
delphia R.  R.  Co.)  PLANS.-Approv.  Dec.  2. 
1909,  10, 102& 

CRYSTAL  COVE,  Winthrop,  Mass.  (8.)  (Bos- 
ton. Revere  Beach  A  Lynn  R.R.  Co.)  PLANS.— 
Reoonstr.  approv.  Nov.  8, 1901, 02, 586. 

CUMBERLAND  B.    (See  Ohfo  R.) 

CUmBERLAND  B.,  Carthage,  Tenn.  (Sp.) 
(Town  br.)  Au.  act  Mar.  2.  1901.  Mar.  2.  1903, 
and  Apr.  27,  1904.  PLANS.-Approv.  Mar.  4, 
1904.  04, 711. 

CUBiBERLAND  B^  Clarksville,  Tenn.  (8.) 
(Louisville  &  Nashville  R.  R.  Co.)  PLANS.— 
For  floating  cribs  between  center  p.  and  rest  pa. 
of  draw  span;  approv.  June  16, 1898,  98, 536. 

CUMBERLAND  K^  Davklson  County,  Tenn. 
(Sp.)  (Nashville  Terminal  Co.)  Au.  act  June 
18,  1902.  PLANS.-Approv.  Aug.  18^  190a  03, 
643. 

CUMBERLAND  B.,  Tenn.  and  Ky.  (Dr.)  OS, 
866. 

CUMBERLAND  B.,  between  Maplewood  and 
Overtons,  near  Nashville,  Tenn.  (Sp.)  (Lewls- 
burg  &  Northern  Ry.  Co.)  Au.  act  Feb.  9, 191X 
PLANS.-Approv.  Mar.  20, 1912,  12, 1298. 
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CDMBEHUND  U^  Nubvlk,  Tnn.  (Sp.) 
rwttaa  br.)  LEQISLATION,— Au.  «ct  Uv. 
I,  U87,  88,  308.  M38.  FLANS.— Dnciiptlaii  of 
^opond  br.,  88,  MM.  WodHlcatlan  made  uid 
^iproT.,  88,  »4l.  Lt.  CiA.  Bulow  dU  oot 
mmsldar  ttut  the  br.  u  propond  would  fcrm 
>n;  obstr.  to  lUTlgBtioii,  88, 3441. 

CTWBBEIAND  K«  Spuknuu  *nd  lutenon 
Stneti,  NuhTine,  Tenn.  {Bp.)  (DiTldsoti 
Coontr  bn.)  Au.  act  Apr.  3^  Iim,  uid  Feb. 
as,  IWT.  PLAII8.— AppcDT.  ll>r  g,  1107,  07, 
81«. 

i:PimiKKLAWP  B,  8.  Forfc,  Deu  Bunulde,  Kj. 
(S.)  (FnluU  Conntr  br.)  FLANS.— Appror. 
Aug.  19,  IBOa,  04,  ;i4. 

CUMBBBIiAND  B-,  8.  Fork,  near  BunuUa,  Kr. 
(S.)  (Cumberland  R.  A  Nuhrllto  R.  H.  Co.) 
PLANB.— Appro*.  Hay  17,  ISM,  06,  807.  Uod- 
Ifled  plana  In  lisa  tlHreoI  approT.  Oct.  1,  1907, 
08,870. 

CDMBEBIAND  H„  B.  Fork,  at  Yamacrav,  Kj, 
(8,)(Kentii(*T*Teiin(«»oHj.Co,)  PLANB^ 
AppiDT.  Uai.  11,  IMS,  06,  SD4,  80ft. 

CCKBBNT  B^  Atfc.  (Sp.J  (Soutbem  Hlncnii 
&  Arkansas  B.  R.  Co.)  An.  act  Fab.  U,  IWl. 
PLANB.— AppiDT.  Feb.  28, 1«»,  02,  5S3. 

CUBBENT  B„  near  Van  Bureu  Ferr;,  Bo. 
(8p.)  (Carter  Coontf  br.)  Au.  act  Feb.  1, 
IMO.    PLANS.— AppiOT.  Apr.  8,1mm,  00, «». 

CDBBT  CBEBK  (Robert!  B.),Fla.  (SeeShaklt 
or  Batt  Creek.) 

C:UTAHOOA  B,  Oevetind.  Oblo.  <S.)  (Cleve- 
land,  CiDctniiatI,  Chicago  A  Bt.  LouB  By.  Co.) 
PLANS.— BemutT.  plan  appror.  lao.  30,  ISn. 

BB,saa. 

CUTAHOOA  B,  ChiTeland,  Obk>.  (S.)  (Cin- 
cinnati. CbicacD  &  St.  Loub  Sj.  Co.)  PLANS.— 
BebuMIng  sppror.  Bept.  X,  1000,  01,  «ea 

CDTAHOGA  B,  CleTBlaDd,  Ohio  (B.)  (Neir- 
buii  Si  Scatb  Bbora  Rjr.  Co.)  PLANS.- Two 
bn.  ap^ov.  Jnne  3S,  19D3,  oa,  Mk 


CUTAHOOA  B„ClevelaDd,Ohli>.  (A) 
Ing  &  Lake  Etk  R.  R.  Co.)  PLANS.-] 
appfOT.  Oct  W,  1904.  OS,  738. 

CtlTAHOGA  B.  (idd  bod  of).  Ctonbii 
(O.)  (demand  Terminal  A  Viikj  B 
o<  tbe  Baltlmote  3i  Obio  system.]  P: 
RebuOdlDE  appnr.  Jan.  X,  1906,  OS, 
teratliBis  to  be  ooinpleted  oa  at  belsn 
1900,08,739.    Appnr.  Jan. '»^  19I19,  01 

CUTAHOOA  B,  Oareland.  Obio.  (S 
York.Cliicaea&Bt.L(nbR.  R.Co.)  P] 
RebuOding  apjrov.  Bay  17,  IMS.  oi,  80 

CUTAHOOA  B,  JeHnacn  fitieet,  CI 
Otale.  (B.)  (City  hrs.)  FLANB.— Im] 
tnvolving  mansti.  itf  br.  mi  mctkn 
br.,  approT.  Deo.  10. 1901,  03.  M7. 

CUTAHOCU  B,  near  JeSeran  Bbret 
land,  Obii>.  (B.)  (Clevelaad  &  k 
Valley  B.  B.  Co.,  and  tbe  Erie  B. 
FLANS.— ApprOT.  Feb.  10, 1910, 10k  IQ 

CUTAH4M3A  B^  KkUIe  -Soieca  atrw 
land.  Obkk  (B.)  (City  br.)  PLAI 
buOdiog  approT.  Deo.  4, 1901,  Oa^  HE. 

CUTAHOOA  B„  Clereland,  Ohio.  (S 
of  WbeeltDg  A  I«ke  Erie  B.  R.  Co.)  PI 
Recensb*.  of  3  eibtbig  bn.  approT.  Jan. 
13,  laoS.  Uodlflad  plans  appro*.  June 
and  butnuDoit  dated  Jan.  R,  1911,  t 

ifciaos. 

CUTAHOOA  B„  Cleveland,  Ohio.  (S. 
br.,  known  as  Cmtial  Atbhib  \ 
FLANS.— RecoDSti.  appror.  Apr.  M,  1 
BDS;  tDstniment  canceled  Aug.  4,  191 
plans  approv.  Hay  5, 1911, 11,  KM,  ll» 

CUTAHOOA     B,     Detnlt^apeiiiir 
Clenlaad,  Ohk>.    (S.)    (Cnyaboga  Cou 
PLANB.— AniroT.  Jan.  11, 1911,  IS,  130 
SKiVa.   (SeeEllBbetli 
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OXXABISCOTTA  lAKB  (outlet  of)*  between 
Xrvrastle  and  Nobleboro.  Me.  (8.)  (Maine 
Central  R.  R.  Co.)  PLANS.— Rebufldlng  approv. 
;aoe  V.  19M,  04,  719. 

D.un^EBS  (Baas)  IL,  at  Salem  and  Beveriy, 
Mm.  (S.)  (Essex  County  br.)  PLANS.— 
AppTOT.  June  2.  1906,  06»  807. 

VyUBONHB  BATOU,  La.  (8.)  (Kinder  A 
Xarth  Western  R.  R.  Co.)  FLANS.— Approv. 
lone  9, 1910,  10»  1030. 

D^ARBONNB  BATOU,  Coz  Ferry,  La.  (8.) 
\  lakm  Parlsli  br.)  PLANS.— Approv.  Aug.  10, 
'     1S06, 07, 8ZL 

DiEBT  CBBEK,  Media,  Fa.  (See  SdmylkiU 
R.)  (S.)  (Delaware  County  br.)  FLANS.— 
Apivoy.  Jan.  31, 1907, 07»  826. 

DASBT  CREBK  and  CRUM  CBBBKS,  Dela- 
vue  County,  Pa.^  (S.)  (Philadelphia  &  Cheitar 
By.  Co.)  PLANS.— Approv.  Deo.  11,  1900,  01, 
60. 

DiUBNB^Ga.    (SeeAltamahaR.) 

B4V1S  SLOUGH,  Puget  Sound,  near  Stanwood, 
WttL  (SnobomlBh  County  br.)  PLANS.— 
Banostr.  approv.  Mar.  9, 1912,  13, 130&. 

DAT  ISUi,  WATBBW  AT,  near  Taooma,  WadL 
(S.)  (Day  Idd.  Co.)  PLANS.- Approv.  July 
15.1908,081,911 

DEAOL,Fla.    (Dr.)    04,710. 

DIAOL,  between  Leesburg  and  FmiUand  Park, 
n^  (0.)  (Lake  County  br.)  PLANS.— AHera- 
tioas  to  be  completed  on  or  before  Oct.  1,  1906^ 

06,09. 

IttCKPTION  and  CANOB  PASSES  oonnect- 
ias  Whidbey  Paaa  and  Fidalgo  lalds.,  Waah. 
(S.)  (Bin  of  Highway  Commiailon  of  Waah- 
ioKton.)  PLANS.- Approv.  Jan.  9,  1909,  09^ 

n& 

DECKBRS  COVB,  Southport,  Me.  (S.)  (Town 
br.)  PLANS.— Approv.  May  10, 1907|  07, 827. 

DEEP  B^  Wahkiakum  County,  WadL  (S.) 
(CooDty  br.)  PLANS.— Approv.  Oet.  11,  1899, 
00,09. 

DEUWABBB.   (SeeChinooteagUB  B.and— .) 

DKUWABB  Bn  near  Cohimbia,  N.  7.,  and 
Slateford,  Pa.  (8p.)  (Delaware.  Lackawanna 
k  Vertem  R.  R.  Go.)  Au.  act  Jan.  14,  1909. 
PLAN8.-Approv.  Mar.  9, 1909, 00, 918. 

ODAWABBB^  Philadelphia,  Fa.  (Sp.)  (Penn- 

srlTiDia  and  New  Jersey  R.  R.  Co.  of  N.  J.) 

UQISLATION.-Company  an.  to  oonstr.  br. 

^  tet  June  14,  1894.     PLANS.— Submitted 

^  30,  18M;  modiiled  Oct.  11,  1804;  ^iprov. 
Not.  J,  IBM,  M,  474. 
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DELAWABB  B.,  between  Philadelphia  tad 
Camden.  (Sp.)  BE.  Convened  at  Philadelphia 
May  10,  1870.  Proceedings,  71«  700.  Recon- 
vened Oet.  16,  1870.  B^  71,  710,  713,  718.  Ra- 
oonvened  at  Philadelphia,  Dee.  .7,  1870,  and 
Apr.  39,  1871,  71,  718,  718.  (Lt.  Cols.  Woodmfl 
and  Kurts,  and  Ca«>t.  King.)  LEOISLATION.— 
Br.  an.  by  act  Apr.  %  1870;  requirements  of  aot» 
71,  81.  PLANS.— Of  Philadelphia  A  Camden 
Br.  Co.  described,  71, 710.  Comments  of  board, 
71,  710,  711,  7lS.  Approv.  by  Sec.  of  War,  71, 
718. 

DBLAWABE  B^  Trenton,  N.  J.  (Sp.)  (P«m* 
sylvania  R.  R.  Co.)  Ail  act  Feb.  16,  1901. 
PLANS.- Approv.  June  14, 1901,  01, 661. 

DBLAWABE  B^  Yardley,  Pa.  (Sp.)  (Phila- 
delphia &  9eadtaig  Ry.  Co.)  Au.  act  Feb.  27, 
1911.  PLANS.— Br.  to  replace  ezbUng  str. 
^prov.  Apr.  24, 1911, 11, 1081. 

DBS  ALLBMANDS  BATOU,  La.    (O.  and  A.) 

(Southern  Pacific  Ry.,  Morgan's  Louisiana  ii 
Texas  R.  R.  &  8.  8.  Co.)  PLANS.— Reconstr. 
approv.  July  24, 1903,  04, 720. 

DBS  ALLEMANDS  BAYOU,  Lirfkyette  and 
St.  Charles  Parishes,  La.  (8.)  (Morgan's  Louisi- 
ana A  Texas  R.  R.  4e  8.  8.  Co.)  PLANS.— 
Reconstr.  approv.  Sept.  10, 1907,  08, 870. 

DESCHUTES  B^  Olyinpla,  Wash.  (8.)  (North- 
em  Pacliic  Ry.  Co.)  PLANS.— Rebuilding 
approv.  July  16, 1902,  08, 645. 

DESCHUTES  B^  Olympia,  Wash.  (8.)  (City 
br.)    PLANS.— Approv.  May  7, 1904,  04, 718. 

DBS  GLAISBS  BAYOU,  La.  (Sp.)  (St.  Louis, 
Avoyelles  &.  Southwestern  R.  R.  Co.)  LEOIS- 
LATION.—Company  au.  to  constr.  br.  by  act 
Aug.  23,  1894.  PLANS.— Approv.  Oct.  26,  1896; 
modified  plans  submitted  Dec.  22,  1895,  pro- 
viding for  a  wooden  drawspan  in  lieu  of  one  of 
iron  required  by  approv.  plans;  approv.  Jan.  16^ 
1896,  96,  423. 

DBS  GLAISBS  BAYOU,  AvoyeUes  Parish,  La. 
(8.)  (Shreveport  &  Red  R.  Valley  Ry.  Co.  bra.) 
FLANS.— Approv.  Jan.  23, 1903,  03, 648. 

DBS  GLAISBS  BAYOU,  Iberville  Parish,  La. 
(8.)  (Morgan's  Louisiana  A  Texas  R.  R.  A 
8.  S.  Co.)  PLANS.— Approv.  May  25, 1906,  06, 
807. 

DBS  GLAISBS  BAYOU,  near  Moreauville,  La. 
(8.)  (AvoyeUes  Parish  br.)  PLANS.- Approv. 
Aug.  3, 1903,  04,  713. 

DBS   MOINES  BAPIDS   CANAL,   DL    (Sea 
'    Mississippi  R.) 

DBS  OUBSB  BAYOU,  St.  Marttai  Parish,  La. 
(S.)    (Morgan's  Louisiana  A  Texas  R.  R.  A 

-24 
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8.  B.  Co.)    PLANS.— Approv.  Aug.  17, 1906,  07, 
821. 

DETROIT,  MICH.,  chsn.  between  Lakes  Huron 
and  Erie-HKToss  the.  COIiliERCE.— Water- 
way fully  described,  74, 588.  Tables  of  t.  on  the 
laVer  and  elsewhere,  74,  590,  et  seq.;  74,  619, 
R.  R.  ferry  crossing,  74,  594,  et  seq.;  74,  634. 
High  and  low  brs.  discussed,  74,  630.  History 
of  proposed  tunnel,  74,  508,  608,  619,  631.  Rates 
on  freight,  74,  599.  Freights,  etc.,  Michigan 
Central  R.  R.  Co.,  74,  600.  Statements  of  va- 
rious parties  Ibr  and  against  proposed  br.,  74» 
613,  630-631,  633-636.  R.  R.  interests  presented 
by  J.  F.  Joy,  president  Michigan  Central  R.  R. 
Co.,  74,  604.  Memorial  to  Congress  for  double- 
track  R.  R.,  Chicago  to  New  York,  74,  610. 
Memorial  to  Legislature  of  Michi^ran  i^^inst 
bridging  Detroit  R.,  74,  617.  Proposals  of 
R.  R.  companies,. 74,  630.  Statistics,  74,  611; 
80,  1857,  1862.  Chief  of  Engineers.  B^  74,  71; 
80,  199.  BE.  convened  at  Detroit,  Mich.,  May 
12,  1873,  and  heard  opinions  of  the  opposing 
interests.  Reconvened  Nov.  14;  reported  agahist 
a  drawbr.  and  favorably  to  high  br.  or  tunnel. 
Conclusions  of  the  board.  74,  603.  B^  74,  587. 
(Majs.  Warren,  Comstock,  Weitsel,  and  Merrill, 
and  Capt.  Livermore.)  Convened  at  Detroit 
Oct.  14,  1879,  80,  1853.  Tunnel  under  the  R. 
the  most  satisfactory  solution.  If  br.  be  built, 
it  should  be  provided  with  a  draw  span  of  not 
less  than  300'.  Fixed  spans  not  less  than  450^ 
in  the  clear,  with  60'  headway.  80, 1856.  Ma]. 
Wilson  did  not  concur  in  plan  of  br.  with  draw, 
80^  1866.  (Lt.  Cols.  Raynolds  and  Michler, 
and  Majs.  Poe,  Houston,  and  'WHson.) 
PLANS.— Of  brs.  described  and  discussed  by 
BE.,  74,  600.  By  br.  company.  (1)  Low  br. 
with  2  draws;  est.,  S2.457.550,  74,  628.  (2)  For 
br.  150'  above  ordinary  water  sur&oe;  est., 
18,947,000,  74,  628.  (3)  For  winter  br.  with  1 
draw  and  2  movable  spans  of  400'  each,  to  be 
removed  during  the  season  of  navigation:  est., 
Sl,966,500,  74,  629.  Described  and  discussed  by 
BE.,  80, 1854. 

DETROIT  B.  (Belle  Isle  and  the  American 
shore.)  COMMERCE.— Conservation  of  navi- 
gable waters  by  the  U.  S.,  85, 292, 191& 

DBTBOIT  Bi,  across  the.  (Detroit,  Mich.)  00, 
3456.  COMMERCE.— Shipping  interests,  90, 
3467.  BE.  convened  at  Detroit,  Mich.,  July  19^ 
1889,  by  S.  O.  No.  16,  to  report  upon  the  prao- 
ticabil^  and  necessity  of  a  br.  over  Detroit 
R.  at  Detroit.  Board  reported  the  oonstr.  of 
such  a  br.  feasible,  and,  of  the  projs.  submitted 
to  them,  reoom.  that  ibr  a  high  br.  Bi,  90^ 
3456,  3463.  (Col.  Poe  and  M^s.  Allen  and 
Adams.) 

DBTBOIT  B.  (w.  Chan.).  (Sp.)  (Belle  Isle  Park 
and  the  mainland.)  88,  308;  97,  529.  LEQIS- 
LATION.— Br.  au.  act  July  20,  1886,  88,  2456. 
PLANS.— Proposed  location  and  dimensions  of 
br.  and  approaches,  88,  2462.  Lt.  Col.  Poe 
approv.  location  ^d  constr.  of  br.  as  designed. 
88,  3451.  Reconstr.  plans  approv.  Apr.  8,  1897 
07,529. 


DBTBOIT  Bi,  between  Oroose  Isle  and  Stooy 
Ldd.,  Mich.  (O.)  (Michigan  Central  R.  R.  Co.) 
PLANS.— Alterations  to  be  completed  od  or 
before  May  1, 1905,  05,  729. 

DETBOIT  B.  (w.  chan.)  to  Qrosae  Isle,  near  cHt 
of  Wyandotte,  Mich.  (8.)  (Grosse  Isle  Ry.  Co.) 
PLANS.— Reconstr.  approv.  June  11,  1912,  sod 
instrument  of  approval  issued  to  P.  N.  Jaoobsoa 
dated  Mar.  12, 1910,  canceled,  12, 1308. 

DETBOIT  Bi,  from  Wyandotte  to  the  tsM.  o( 
Grosse  Isle,  Mich.  (S.)  (P.  N.  Jaoobson.) 
PLANS.— Approv.  Mar.  12, 1910,  10, 102S. 

DICKINSON  BATOU,  Tex.  (See  Clear  Creek.) 
(O.)  Galveston,  Houston  &  Henderson  R.  R. 
Co.)  PLANS.— Specified  alterations  reqolrBd 
on  or  before  May  20, 1893,  93, 473. 

DICKINSON  BAYOU,  Tex.,  about  |  m.  sbove 
its  mouth.  (S.)  (North  Galveston,  Houston  A 
Kansas  City  R.  R.)  PLANS.— Approv.  Oct. 
13, 1892,  93,  466. 

DICKINSON  BATOU,  Galveston  County.  Tex. 
(S.)  (Galveston-Houston  Electric  Ry.  Co) 
PLANS.— Approv.  Jan.  14, 1910, 10, 1026. 

DIVIDINO  CBEEK,  at  town  of  Dividing  Creek. 
N.J.  (O.)  (Cumberland  County  br.)  PLANS.- 
Bpecifled  alterattons  to  be  completed  within  10 
months  from  Feb.  19, 1902,  02,  S91. 

DOO  Bi,  Ala.  (8.)  (Mobile  West  Shore  Tn^ 
tfon  Co.)  PLANS.— Approv.  Dec.  13,  1911.  It, 
1303. 

DOG  B^  Mobile,  Ala.  (S.)  (Dauphin  Island  Ry. 
&  Harbor  Co.)  PLANS.— Approv.  Dec.  U 
1911,  12,  1303. 

DOG  B«,  Mobile  County,  Ala.  {k.)  (Rudolph 
Bens  br.)  PLANS.— Approv.  Feb.  20, 1901.  01. 
665. 

DOG  B.,  Jackson  C^ounty,  Miss.  (Sp.)  (W. 
Denny  &  Co.)  Au.  act  Apr.  11, 1904.  PLANS.- 
Approv.  Apr.  22, 1904,  04, 71X 

DOG  AND  FOWL  BS^  Ala.  (S.)  (Mobile  & 
Dauphhi  Island  R.  R.  &  Harbor  Co.)  PLANS.- 
Approv.  Nov.  3, 1893,  94,  426. 

DOODLETOWN  BIGHT,  or  CREEK,  N.  Y. 

(S.)  (New  York  Central  &  Hudson  R.  R.  R- 
Co.)  PLANS.— Reconstr.  approv.  Dec.  13, 1906 
07,824. 

DUCK  C^BBEK,  near  Duck  Creek,  Wb.  (S.) 
(Chicago  A  North  Western  Ry.  Co.)  PLANS.- 
Br.  to  replace  existing  str.  approv.  Nov.  31, 19(0. 
04,715. 

DUCK  Bn  Cold  Branch  Ferry,  Teno.  (8.) 
(Humphreys  County  br.)  PLANS.— .ipprw. 
Sept.  12, 1895,  96,  «M. 

DUCK  B.,  above  the  mouth  of  Buffalo  R.,  oesr 
Link  Ford,  Tenn.  (8.)  (Humphreys  County 
br.)    PLANS.— Approv.  Feb.  25, 1910, 10,  UB7 

DUCK  Bn  Lyme,  Codjl  (8.)  (New  York,  New 
Haven  &  Hartford  R.  R.  Co.)  PLANS.- 
Reoonstr.  approv.  Nov.  8, 1906,  07, 823. 

DULUTH  CANAL,  Duluth,  Mfam.  (Sp.)  (Cit7 
br.)  Au.  act  Feb.  7,  1902.  FLANS.-Appn)r. 
Sept.  141908,04,  TIL 
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Darm  a,  canal  at,  at  entnnoe,  Dnlnth, 
Vino.  (S.)  (City  br.)  BE.  constituted  by 
5.  0.  No.  6,  Feb.  1. 18B2,  to  ex.  and  B.  npon 
Jje  pbns  of  a  br.  omr  the  entrance  to  Duluth 
B,,  oD  Lake  Avonue,  submitted  by  the  board 
of  publie  woria  of  tlie  dty  of  Dulath,  Kinn. 
L,n3n&  (CoLO.M.PM,MaJa.  W.Ludlow 
ai  W.  A.  JdoM.)  LEGISLATION.— City  mi. 
ts  RBstr.  br.  by  MiuMKrta.  PLANS.— For  a 
lift  br..  referrad  to  BE.;  public  bearing  given 
iDiensted  paitiei;  Chief  of  Engineen  concurred 
iD  reooffl.  of  BE.  and  the  plans  dis^prov.  Apr. 
1US2, 91,410. 

DanH-SUPEKIOB,    BONN,    and    WIS. 

(Dr.)  10,10191 

mss  CBEBK,  Putnam  County,  Fla.  (8.) 
Cwntj  br.)  PLANS.— Approv.  Mar.  10,  1910, 

10,  im 

DriHAlIS  ClIBK,  Bonnerton,  N.  C.  (O.) 
iBeuhrtCoontybr.)  PLANS.— Alteratioas  to 
becoopleM  on  or  befm  Feb.  1, 1906,  Off»  780. 

DrrcH  ULLB  CKBBK,  Borden  Ayenne,  New 
York.  N.  Y.  (8.)  (City  br.)  PLANS.-Br. 
to  rephoB  existing  str.  approv.  Mar.  19,  1909, 
M»  »7.  Ptens  in  lien  tbereoT,  and  for  a  tem- 
ponry  br..  approT.  Oct.  19, 1906, 06, 803. 

DCTCH  VUA  CU8K,  Long  Island  City, 
N  Y.  (8.)  (Long  Idand  R.  K.  Co.)  PLANS.— 
Btnnstr.pbnsapprov.  Mar.  27,  IflK,  II3, 469. 

DCWAmsH  Bn  Kinga  County,  Wash.  (S.) 
(Coonty  br.)  PLANB.-Approv.  Mar.  99,  1900. 
00,  no.  Appror.  Oct  11, 1900,  in  Usu  of  plans 
•PPnw.  Mir.  a,  1900,  01.  flfB.   ApproT.  Sept. 

a.l«l,0«,586L 

DCHAMISH  B^  sec.  20.  T.  34  N.,  R.  4  E.,  Wash. 
iSp.,  etc)   (Valtoy  Street  Ry.  Co.)    LEGIS- 


LATION.—Company  au.  to  constr.  br.  under 
act  Sept.  19, 1890,'8ec.  7,  and  act  of  Washington. 
PLANS.— Approv.  Oct  17,  1891;  completed 
Mar.  4, 1893,  02,  400. 

DUWAMISH  R^  Bateman  Street,  Georgetown, 
Wash.  (S.)  (Kfaig  County  br.)  PLANS.— 
ApproT.  Apr.  3S,  1906,  06,  806. 

DUWABQSH  B^  Kfaig  County,  Wash.  (S.) 
(Seattle-TaooDla  Intenirban  Ry.)  PLANS.— 
Approv.  Aug.  13, 1901,  02*  584. 

DUWABQSH  B^  near  Seattle,  Wash.  (Sp.) 
(Northern  Pacific  &  Puget  Sound  Shore  R.  R. 
Co.)  LEGISLATION.— Company  au.  to  constr. 
br.  under  act  Sept.  19,  1880,  sec.  7,  and  act  of 
Washington.  PLANS.— Approv.  Mar.  6»  1801, 
01,  431. 

DUWABOSH  R.,  Seattle,  Wash.  (S.)  (City  br.) 
PLANS.— ApproT.  Dec.  6, 1909,  10, 1035. 

DUWABQSH  B^  near  Seattle,  Wash.  (S.)  (Se- 
attle Electric  Co.)  PLANS.— Approv.  Sept.  6» 
1901.  02,  584,  685. 

DUWABQSH  B,  near  Seattto,  Wash.  (8.) 
(Northam  Pacific  Ry.  Co.)  PLANS.— Approv. 
Mar.25. 1904,  04,717. 

DUWABQSH  Bi,  waterways  at  entrance,  Seattle, 
Wash.  (O.)  (Seattle  Electric  Co.)  PLANS.- 
Alteratkms  to  be  completed  on  or  before  Oct 
81,1909,00,030. 

DUWABQSH  Bi,  W.  waterway,  Seattle,  Wash. 
(O.)  (City  br.)  PLANS.— Alterations  to  be 
completed  on  or  beftire  Oct.  31, 1909,  00, 930. 

DUWABQSH  Bi,  W.  waterway,  Seattle,  Wash. 
(O.)  (Nortlwm  Pacific  Ry.  Co.)  PLANS.— 
Alterations  to  be  completed  on  or  before  Oct 
81,1909,09^030. 
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EAST  CBESTEE  B^  in  FeDiam  B.  Park,  N.  Y. 
(See  Hutchinson  R.)  (8.)  (New  York  City  br.) 
PLANS.— Br.  to  replace  existing  str.  approv. 
May  18, 1903,  03, 650. 

EAST  HAVEN  B^  Conn.  (O.)  (Br.  of  towns 
of  Branford  and  East  Haven,  Conn.,  the  Tide 
Water  Traprock  Co.,  and  the  Stony  R.  Dike 
Co.)  PLANS.— Alterations  to  be  completed 
on  or  before  the  expiration  of  3  months  from 
Feb.  2, 1904,  04,  721. 

EAST  MACHIAS  B^  E.  Machias,  Me.  (S.) 
(Washington  County  Ry.  Co.)  PLANS.— 
Approv.  July  10, 1905,  06, 800. 

EAST  PASCAGOULA  E^  near  Scranton.  Miss. 
(S.)  (LouisvIUe  &  Nashville  R.  R.  Co.) 
PLANS.— Rebuilding  approv.  Mar.  30,  190i 
04, 717. 

EAST  PEARL  B^  Miss.    (Dr.)    08,805. 

BAST  B^  at  Hell  Gate,  and  over  Little  HeU 
tSate  and  Bronx  (or  Hos-lem)  Kills,  near  As- 
toria, N.  Y.  (Sp.)  (Brs.  of  New  York  Con- 
necting R.  E.  Co.)  PLANS.— Constr.  of  these 
brs.  approv.  Jan.  16  and  Mar.  2,  1901,  01,  664. 
Flans  in  lieu  thereof  approv.  June  22,  1906,  06, 
800.  Approv.  Apr.  4,  1912,  for  modification  of 
3  brs.  in  lieu  of  plans  approv.  June  22,  1906,  12, 
1307. 

EAST  Bn  60th  Street,  Manhattan  to  Long  Island 
City,  via  Blackwells  Isld.,  N.  Y.  (S.)  (City 
br.)  PLANS.— Approv.Feb.  21, 1901,  01, 665. 

EAST  B^  between  Now  York  City  and  Long 
Isld.  (Sp.)  (New  York  &  Long  Island  Br.  Co.) 
88,  309.  LEGISLATION.- Br.  au.  by  act 
Mar.  3,  1887,  88,  2471.  PLANS.— Plan  and 
location  of  proposed  br.  approv.  by  Sec.  of  War, 
88,2472. 

EAST  B.  (br.  No.  3),  New  York,  N.  Y.  (8.) 
(City  br.)  PLANS.— Approv.  Jan.  29,  1900, 
00,  700.  Modified  plans  in  lieu  of  orig.  plans 
were  approv.  Jan.  5, 1905,  05,  725. 

EAST  Bi,  between  New  York  and  Brooklyn. 
(Sp.)  (New  York  Br.  Co.)  69,  66,  395.  BE. 
constituted  by  S.  O.  No.  72,  convened  at  New 
York,  May  29,  1860,  to  ex.  and  B.  upon  the 
proposed  br.  between  New  York  and  Brooklyn. 
B,  60,  397.  (Lt.  Cols.  H.  G.  Wright  and  J. 
Newton,  and  MaJ.  W.  R.  King.)  LEGISLA- 
TION.—Company  au.  to  constr.  br.  by  act  Mar. 
3,  1869,  60,  404.  PLANS.— Approv.  June  19, 
1860.  Height  of  center  span  to  be  185'  clear, 
m.  L  w.,  60,  405. 

EAST  Bi,  between  New  York  and  Brooklyn, 
N.  Y.    (8.)    (East  River  Br.  Co.,  one  abovB 


and  one  below  tbe  navy  yard.)  93,487;  97,532. 
PLANS.— Submitted  Oct.  15, 1892,  provided  for 
a  dearanoe  of  135'  at  the  center  of  the  spans  and 
120'  at  tbe  ps.  above  m.  h.  w.;  BE.  recom.  a 
clearance  of  145'  at  center  of  spans,  and  Sec.  of 
War,  Jan.  17, 1883,  pcescrfbed  a  clearance  of  140' 
at  m.  h.  w.  under  the  most  unfsv.  conditions 
at  the  center  of  the  span'of  the  upper  br.  Plans 
in  accordance  submitted  Jan.  19,  18B3;  approv. 
Feb.  16, 1893.  93,  467.  New  York  City,  having 
aoquired  the  rights  and  franchises  of  upper  br., 
submitted  new  plans  Jan.  10,  1896;  BE.  reoonu 
Feb.  26,  1806,  a  elearanoe  of  135'  at  m.  h.  spring 
tides,  for  200'  on  each  sitle  of  the  middle  point* 
and  h.  of  117'  at  least  at  tl^pierhead  lines;  plans 
in  accordance  submitted  Sept.  15,  1806,  approv. 
Sept.  24, 1806,  97,  552. 

EASTB.    (See  Stony  Creek,  Conn.) 

EAST  B^  Green  B.  City,  Wis.  (S.)  (City  br.) 
PLANS.— Beoonstr.  plans  ^>prov.  May  1,  18B6, 
96,  426.  Modified  plans  reducing  the  draw 
opening  approv.  Oct.  13, 1896.    97, 532. 

BAST  Bi,  Webster  Avenue,  Qrsen  B.,  Wis.  (S.) 
(City  br.)    PLANS.— Approv.  June  1,  1904,  04« 

719. 

BAST  B^  near  Green  B.,  Wis.  (S.)  (Manitowoc 
Green  Bay  &  North  Western  Ry.  Co.,  Chicago 
&  North  Western  Ry.  Co.)  PLANS.— Approv. 
Mar.  22, 1905,  Oft,  726. 

EAST  THOBOUGHFABB,  N.  J.  (S.)  (Long 
Beach  Turnpike  Co.)  PLANS.— Approv.  Mar. 
14,  1912,  12,  1306.  New  plans  approv.  June  18, 
1912,  and  instrument  dated  Mar.  14,  1912,  can- 
celed, 12, 130& 

EAST  WATEBWAY,  at  Klickitat  Avenue.  Se- 
attle, Wash.  (S.)  (Chicago,  Milwaukee  &  Puget 
Sound  Ry.  Co.)  PLANS.— For  trestle  br. 
approv.  Aug.  17, 1911, 12, 1300, 1301. 

EBET  slough;  Wash.    (See  Snohomish  R.) 

EBBTS  SLOUGH,  near  MarysviDe,  Wash.   (8.) 

(Great  Northern  Ry.  Co.)    PLANS.— Beconstr. 

approv.  Jan.  30, 1906,  06, 804. 

EBET  SLOUGH,  Snohomish  County  (sec.  i, 
T.  28  N.,  R.  5  E.),  Willamette  meridbn.  Wash. 
(S.)  (Chicago,  Mflwaokee  &  Puget  Sound  Ry. 
Co.)    PLANS.— Approv.  Aug.  9, 1010,  11,  1082. 

EBEY  SLOUGH  (sec.  3,  T.  28  N.,  R.  5  E.), 
Willamette  meridian.  Wash.  (8.)  (Snobomkh 
County  br.)  PLANS.— Approv.  Mar.  15>  1912, 
12, 1306. 

• 

EDISTO  B^  near  BraDchville,>8.  C.  (See  Ash- 
]eyR.,ete.)  (A.)  (State  br.)  PLANS.— Shonld 
be  a  raft  qwn  of  at  least  00' fai  the  clear,  89^  279& 
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EDISTO  B^  near  JackaoDboro,  S.  C.  (S.)  (At- 
haix  Coast  Line  R.  R.  Co.)  FLANS.— 
RappDstr.  of  exlstmg  br.  approv.  June  11,  1912, 
i2.13l». 

ELBOW  UFFLB.    (See  CbehaUs  R.) 

ELDEE  CHEEK*  N.  J.  (See  Leonards  Thor- 
oQldl&re.) 

BUZABBTH  Iti,  Eknith  First  Street,  Elizabeth, 
N.  J.  (S.)  (Union  Coontj  br.)  PLANS.— 
ApproT.  Aoi^.  15,  1907,  0S»  80QL 

KUZABBTH  B^  N.  J.  (S.)  (Central  R.  R.  Co. 
of  N.  J.)  PLANS.— RaooKUtr.  plans  approv. 
IsD.31.1911,  11,  1086. 

EliZABBTH  B^  E.  Branch  and  S.  Branch,  Va. 
(S.)  {fin.  of  Tidewater  Ry.  Co.)  PLANS.— 
Appnr.  Inly  20, 1905,  06, 801. 

ELIZABETH  B^  E.  Branch,  Norfolk.  Va.  (S.) 
(Norfolk  Viadnct  Corp.)  PLANS.— Approv. 
Sept  30. 1905,  06, 802. 

ELIZABBTH  B^  £.  Branch  at  Norfolk,  Va., 
iDd  S.  Branch  at  Oflmerton,  Va.  (8.)  (Norfolk 
4  Western  Ry.  Co.)  PLANS.— Beoonstr. 
approv.  Apr.  37, 1906,  06,  806. 

ELIZABBTH  B^  W.  Branch,  Va.    (Dr.)    03, 

ELIZABBTH  B.,  Va.,  E.  and  S.  Branches.  (A.) 
(Norfolk  &  Western  R.  R.  Co.  at  Norfolk,  Va.) 
88, 2542,  2543,  2622.  PLANS.— Details  of  modi- 
ficsUon  of  br.  as  proposed  by  the  R.  R.  Co., 
88,  2SS.  Correspondence  in  relation  thereto, 
88,  2624-2628.  Draw  opening  too  narrow  and 
badly  located.  Draw  openings  should  be  dO' 
wide  and  rek»cated  at  the  deep  chan.    88,2548. 

ELIZABBTH  B^  S.  Branch,  Va.  (S.)  (Soathem 
Branch  Drawtsr.  Co.)  PLANS.— Approv.  Mar. 
10. 1899,  09,  622.  Approv.  Mar.  14,  1901,  in  lien 
of  plana  approv.  Mar.  10, 18B0,  01, 665. 

ELIZABETH  b:,  S.  Branch,  Norfolk,  Va.  (S.) 
(Soath  Eastern  &  Atlantic  R.  R.  Co.— Location 
abandoDed  by  the  New  York,  Philadelphia  dc 
Norfolk  R.  R.  Co.)  07, 533;  08, 634.  PLANS.^ 
Grantees'  plans  approv.  Feb.  8,  1807,  97,  533. 
Location  havkig  been  abandoned  by  grantees, 
plans  of  Soath  Eastern  A  AtlantiB  R.  R.  Co., 
BObmitted  Nov.  13,  18B7,  approv.  Nov.  26,  1887, 
98,5»4. 

EUZABBTH  B^  8.  Brandi,  Va.  (S.)  (Elisa- 
twth  B.  R.  R.  Co.)  PLANS.— Approv.  June  21, 
1906,06,808. 

ELIZABETH  &^  W.  Brandi,  between  W.  Nor- 
fclk  and  Port  Norfolk,  Va.  (S.)  (West  Norfolk 
k  Fort  Norfolk  Drawbr.  (}o.)  PLANS.— Sub- 
mitted Feb.  36,  1804;  modified  June  9,  1894; 
approv.  Jane  23, 1894,  94, 439. 

EUZABBTH  B^  W.  Branch,  Nanaamond  R. 
and  Cypnas  Oeak,  Va.  (8.)  (Seaboard  Tiao- 
tian  Co.)    PLANS.— Approv.  July  7,  1906,  06^ 

EUZABBTH  B^  W.  Brandi,  Norfolk  Va.  (S.) 
(Norfolk,  Partsmoatli  &  Newport  News  Ry.  Co.) 
PLANS.— Approv.  Feb.  36, 1903»  09. 687. 


EUZABBTH  B^  W.  Branch,  near  Norfolk,  Va. 
(S.)  (AUantic  (3oast  Line  Ry.  Co.)  PLANS.— 
Rebuilding  approv.  Sept.  26, 1905,  06, 802. 

ELK  B.,  Elk  R.  Mills,  Ala.  (Sp.,  etc.)  Lfme- 
stono  County  br.)  LEGISLATION.— (bounty 
an.  to  constr.  br.  under  act  Sept.  19, 1800,  aec.  7, 
and  by  act  of  Alabama,  92,  402.  PLANS.— 
Approv.  Dec.  9,  1891;  oompletkm  of  br.  reported 
in  Jan.  27, 1802,  92,  402. 

ELK  VL,  Bedinfleld  Ferry,  near  Oliver,  Ala. 
(S.)  (Brs.  of  Limestone  and  Lauderdale  Coun- 
ties.) PLANS.-Approv.  Sept.  1,  1911,  12, 
1301. 

ELK  B.,  near  mouth  of  Big  Otter  Creek,  W.  Va. 
(8.)  (Clay  County  br.)  PLANS.— Approv. 
Feb.  5, 1902, 02, 687. 

ELK  ILi,  at  mouth  of  Blue  Creek,  W.  Va.  (8.) 
(Imboden  &  Odell  R.  R.  Co.)  PLANS.- 
Approv.  Mar.  16, 1904, 04,  717. 

ELK  B.  (ISO'  above  mouth  of  Birch  R.),  W.  Va. 
(Braxton  County  br.)  PLANS.-Approv.  July 
22, 1910, 11, 1082. 

ELK  ILi,  Charleston,  W.  Va.  (A.)  (Suspension 
wagon  br.  and  Ohfo  Central  R.  R.  br.)  88, 2570. 
PLAN8.-Deacriptfon,  88,  2572.  In  view  of  the 
nature  of  the  navlgatfon  and  the  limited  iinp. 
undertaken  by  the  U.  8.,  Lt.  Col.  Craighill  re- 
ported actkm  unneoesaary,  88, 2574. 

BLK  VL^  Charleston,  W.  Va.  (S.)  (Kanawha  & 
Michigan  Ry.  Co.)  PLANS.-Approv.  Oct.  la 
1905,O6,802L 

ELK  B^  Charleston,  W.  Va.  (S.)  (City  br.) 
PLANS.— Reconstr.  approv.  Sept.  12,  1905,  06, 
802. 

ELK  B.,  Virgtaila  Street,  CSharleston,  W.  Va.  (8.) 
(City  br.)  PLANS.— Reconstr.  approv.  Dec.  3, 
1906,  07,  823. 

ELK  B.,  Spring  Street,  Charleston,  W.  Va.  (8.) 
(City  br.)  PLANS.-Approv.  July  31, 1907, 08» 
868. 

BLK  B^  Clay  County,  W.Va.  (8.)  (Oiuntybr.) 
PLANS.-Approv.  Deo.  8, 1898,  99, 631. 

BLK  VL,  Clendennln,  W.  Va.  (8.)  (Kanawha 
County  br.)  PLANS.— Submitted  Feb.  13, 1804; 
modified  June  16,  1894;  approv.  June  33,  1891 
94,439. 

ELK  B.,  Frametown,  W.  Va.  (8.)  (Braxton 
County  br.)  PLANS.— Reconstr.  approv.  July 
81, 1906, 07,  830. 

BLK  B.,  at  Oaasaway,  Braxton  County,  W.  Va. 
(8.)  (Town  br.)  PLANS.-Approv.  Nov.  31, 
1911, 12, 1303. 

BLK  B^  at  month  of  Little  Otter  Giaak,  W.  Va. 
(8.)  (Coal  &  Coke  By.  Co.)  PLANS.-Approv. 
Nov  11,1903,04*716. 

BLK  B^  near  Yankeedam,  W.  Va.  (8.)  (Meesn. 
ShadlB  A  Anchmuty.)  PLANS.-Approv.  Jan. 
11, 1907,  07,  824. 

BLUOTT  B.  and  MOUTH  OF  DUWAMI8H 

B.  (wateriray  between),  Wash.    (O.)    (Seattle 
A  Sm  Franciaoo  R.  R.  A  Navigation  (>>.) 
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be  mnplated   oD  o 


EtJJOTT  B^  e.  and  w,  vBlanraTi,  Seattle  ud 
W.  aealUe,  Wash.  (S.)  (BeatUe  Electrk]  Co,} 
PLANS,— Approv.  Sept.  Zl,  IB06,  07,  Saa. 

ELLIOTT  SLOUGH,  Aberdocn,  Wadi.  (S.) 
(City  bt.)   PLANS.— Approv.  Oct.  K.  1(06,  07, 


EBIE  CANAL.  (See  Black  Bock  H.) 
ESCAMBIA  B.,  CBOCTAWHATC1 
aod  APPALACHICOLA  B^  betme 
oola  and  RlT«r  Jiuwtlon.  Pli.  (Sp.) 
TOle  A  N^TiUe  R.  R.  Co.)  An.  u 
1810.  FI.ANS.— IKicocistr.  of  3  bts.  I 
strmmi  nutlonHl,  appioT.  Kar,  3S, 


U,  I' 


r,  07,  83 


EMBARRASS  R.,  Nev  London,  Wis.  (S. 
(Chkiago  &  Nprth  Western  By.  Co.}  PLANS.— 
ApproT.  Jan.  7,  IWd,  90,  631. 

EMOBK  a~,  Hairlman,  Tenn.  (Bp.)  (Tennes- 
see Central  R.  R.  Co.)  An.  art  June  30,  1801. 
PLANS. -Approv.  July  30. 190a,  03, 6*3. 

ENGUSB  BATOD.  Cahaaieu  Pailih,  La.  (S.) 
(Calcasieu  Paiiab  br.)  PLANS— Apprar,  Dtc. 
M.  1901, 03,  647. 

BNGLISHHAN  R„  Roqua  BIuIIb,  He.  (S.) 
(Roque  BluOi  br,)  PLANS.— Recmuli.  Dia- 
lling br.  approv.  Jul;  X,  ISll,  IS,  1300. 


EUKBKA  BLOCOB.  Cl).  <S.)  (I 
Klamath  R.  R.  R.  Co.)  PLANB.- 
Har.  10,  1901,  01.SC9. 

EUREKA    SLOrOH,   HumboMt  Coi 

(B.|  (CalUomla  A  NorttKnRy.Co,)  F 
Apptov.  June  3B,  ISOO,  00,  701. 

SInlliam,   N.  H.      (O. 


rSeeTol.  11.  pp.  ti-tiii  and! 
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FAKBOCKAWAT  B^  Rockaway  Inlet,  be- 
tffWD  Hieks  Beach  and  Sbeltar  IsM.,  N.  Y. 
(6.)  (Ocean  Causeway  Co.)  PLANS.— Sub- 
mittBd  An;.  15,  1894;  modified  May  9,  1895; 
ippTOT.  July  16, 1895,  0A«  479. 

FAIKOCKAWATB^N.  Y.  (O.)  (Far  Rock- 
away  Ferry  &  Imp.  Co.)  PLANB.— Altaratkns 
reqniriDc  actear  draw  of  25'  to  be  completed  Oct 

15, 1»7. 08, 538. 

FAUf  CREEK,  Ben  Iald.,Norwallr,  Coon.  (8.) 
(Tovn  br.)  PLANS.— Reboflding  approv.  Oct. 

19.1905,06,803. 

FAKX  CREEK,  Norwalk,  Conn.  (S.)  (Con- 
DBctlcot  Coonty  br.)  PLANS.— Reconstr.  of 
ezirtiDg  tnatki  br.  appror.  Aug.  31,  1011,  13, 

1391. 

FISHING  CREEK,  N.  C.  (Sp.)  (Frank  Hitch.) 
LEGIBLATION.— Mr.  Hitch  an.  to  oonstr.  br. 
by  ict  Mar.  1, 1900,  00, 607.  PLANS.— Approv. 
Apr.  30. 1900. 00,  607. 

FLAMBEAU  R.  (N.  Fork),  Park  FalLs,  Wis. 
.S.)  (Parte  Falbvaiagebr.)  PLANS.— Approv. 
Joneas  1909,00,919. 

FLOfT  R^  Bainbddge,  Qa.  (Sp.)  (Atlantte 
Coast  Line  R.  R.  Co.)  Au.  act  Aug.  6,  1888. 
PUNS-Approv.  May  24,  1911.  11,  1081. 
Modified  plans  approv.  Oct.  24, 1911,  and  further 
modification  approv.  Apr.  34, 1912, 12, 1398. 

FLINT  R^  near  Bainbridge  Ga.  (Sp.)  (Ala- 
tama  Midland  Ry.  Co.)  LEGISLATION.— 
Company  an.  to  constr.  br.  by  act  Aug.  6,  1888, 
89,  m.   PLANS.— Approv.  June  1%  1889.  80, 

rx 

FLDTP  E^  Drayton,  Oa.  (A.)  (Wagon  br.) 
PLANS.-Capt.  Hoxie  recom.  the  Insertion  of  a 
draw  of  saitable  wklth.  88, 2662. 

FUNT  R^  Decatur,  (}a.  (Sp.)  (Georgia  Florida 
k  Alabama  Ry.  Co.)  Au.  act  Mar.  1,  1899,  and 
Mar.  2, 1901.  PLANS.-Approv.  May  22,  1901, 
01,660. 

FLOBIDA  KEYS  (waterways  akmg),  from  main- 
ioMi  to  Key  West,  including  Jew  Fish  Creek. 
Bihia  Hooda,  and  Indian  Key  Chans.  (S.) 
(Ffcrida  East  Coast  Ry.  Co.)  PLANS.- 
Approv.  July  15,  1905,  and  detailed  plans  for 
the  kealities  spedfled  approv.  Apr.  4,  1906,  06, 
805. 

FLOBIDA    WATERWAYS,    Fla.    (Dr.)    11, 

i<ni 

FLUSHINO  CREEK,  N.  Y.,  near  the  Bridge 
Stnet  station  on  the  Whitestone.  Branch  of  the 
Uog  Island  R.  R.  (O.)  (Long  Island  R.  R. 
Co.)  PLANS.— Required  a  straight  chan.  prao- 


tically  in  dlrectkia  of  the  axis  of  the  straam, 
with  a  clear  width  of  40^  in  the  draw  and  be- 
tween the  guard  piling;  to  be  completed  on  or 
'  beibre  Mar.  1, 1896.  OA,  483. 

FLUSHING  CREEK,  between  Newtown  and 
Ftuahing,  Bonnigh  of  Queens,  New  York,  N.  Y. 
(8.)  (Citybr.)  PLANS.— Approv.  July  10, 1003, 
04*713. 

FORE  &,  Me.    (Dr.)    02,681. 

FORE  R.  MOUTH,  Portland  H.,  Me.  ("Port- 
land Brklge")-  (A.  and  O.)  (Cumberland 
County  br.)  PLANS.— Alteration  plans,  re- 
quired under  act  Sept.  10,  1890,  approv.  Apr. 
10, 1893.  93,  472,  474. 

FORE  B^  Portland  n..  Me.    (Dr.)    10,1019. 

FORE  R^  Portland,  Me.;  Vaughan  Br.  (O.  and 
A.)  (City  br.)  PLANS.— Specified  altoratkms 
to  be  completed  on  or  before  Sept.  1,  1903,  01, 
668.    Rebuading  approv.  Nov.  16,  1905,  06,  806. 

FORE  B^  Portland,  Me.  (O.  and  A.)  (Boston 
&  Maine  R.  R.  Co.)  01,  G68.  PLANS.— Speci- 
fied alteratfons  to  bo  oompletad  on  or  befuo 
Sept.  1,1902.01,668. 

FORKED  DEER  R.,  Chestnut  Bhifl,  Tenn. 
(S.)  (Br.  of  Lauderdale  and  Crockett  Counties.) 
PLANS.-Approv.  Oct.  25, 1904,  05,  724. 

FORKED  DEER  B.  (S.  Fork  of),  at  S.  Fork, 
Tenn.  (8.)  (lUfaiois  C^entral  R.  R.  Co.) 
PLANS.— Reconstr.  approv.  Apr.  16,  1906,  06, 
806. 

FORKED  DEER  B^  S.  Fork,  YeUow  BlufT, 
Tenn.  (8.)  (Dyer  County  br.)  PLANS.- 
Approv.  Sept.  12, 1898,  90,  620. 

FORT    BAYOU,    Franco    Ferry,    Miss.     (S.) 
(Jackson  County  br.)    PLANS.-Approv.  May 
.21, 1901,  01,  666. 

FORT  BAYOU,  mahi  chan.,  Ocean  Springs, 
Miss.  (Sp.,  etc.)  (Ocean  Springs  Br.  Co.) 
LEGISLATION.— Company  au.  to  oonstr.  br. 
under  act  Sept.  19, 1890,  sec.  7,  and  act  of  Missis- 
sippi   PLANS.-Approv.  Dec.  14, 1891,  92, 402. 

FORT  FT.  CHAN^  Boston,  Mass.  (S.)  (City 
br.)  PLANS.-Approv.  Sept.  23,  1897,  98,  633. 
Reconstr.  approv.  July  13, 1911,  12, 1299. 

FORT  FT.  CHAN.,  Boston,  Mass.  (A.)  (New 
York  &  New  England  R.  R.  Co.)  PLANS.— 
MaJ.  Raymond  proposed  to  widen  the  draw 
openings  to  a  least  width  of  42}'  and  to  change 
the  directfon  of  the  draw  p.,  88,  2527.  Lt.  Col. 
Gillespie  reported  Uiat  to  provide  for  the  proj. 
increase  in  chan.  depth  the  existing  pivot  p. 
would  have  to  be  reconstr.  with  draw  openings 
of  43%  88,  2608,  2609. 
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FOftT  PT.  CHAN.  {Broadway  Br.)>  Boston, 
ICasB.  (S.)  (Citj  br.)  PLANS.— Reconstr. 
plans  for  part  of  p.  approy.  June  14»  1900,  00, 
701.    Rdbnflding  approT.  Mar.  7, 1902, 02, 587. 

FORT  PT.  CHANn  Boston  H.»  Mass.  (8.) 
(Bis.  of  the  Boston  &  Providetnce  R.  R.  Corp., 
the  Old  Colon  J  R.  R.  Co.,  and  the  New  York, 
New  Haven  &  Hartford  R.  R.  Co.)  PLANS.— 
For  2  brs.  approv.  Mar.  28, 1898,  08, 535. 

FOKT  PT.  CHAN.,  Cove  Street,  Boston,  Mass. 
(S.)  (City  br.)  PLANS.— Approv.  July  10. 
1900,  01,  661.  Modified  plans  approv.  Apr.  18>, 
1902,  02,  588. 

FORT  PT,  CHANn  Dover  Street,  Boston,  Mass. 
(8.  and  O.)  (City  br.)  PLANS.^Reoonslr. 
plans  approv.  July  12,  1803,  08,  470.  Altera- 
tions  required  by  Nov.  30, 1905,  06, 730. 

FORT  PT.  CHAN.,  Northern  Avenue  and  Oliver 
Street,  Boston,  Mass.  (S.)  (Citybr.)  PLANS.— 
Approv.  Apr.  11, 1905, 05, 726. 

FORT  PT.  CHAN.  (Across.)  (Br.  of  tl)e  Old 
Colony  R.  R.  Co.  at  Boston,  Mass.)  PLANS.— 
MaJ.  Raymond  reported  that  the  interferenoe 
with  free  navigation  is  caused  by  delay  in  open- 
ing the  draws,  due  to  the  great  number  of  passing 
trains;  no  alteration  of  the  br.  Is  necessary,  88, 
2627. 

FOSTERS  MEADOW  (Hook  Creek)  CANAL, 
N.  Y.  (See  Hook  Creek.)  (S.)  (Long  Island 
R.  R.  Co.)  PLANS.— Approv.  Sept.  8,  1906, 
07,  822.    Approv.  Feb.  26, 1907,  07,  825. 

FOUR  MILE  (Cedar)  CREEK,  at  Frecport,  Fla. 
(S.)  (Walton  County  br.)  PLANS.— Approv. 
Mar.  16, 1910, 10, 1028. 

FOURCHE  LE  FEVRE  R^  Ark.  (Sp.)  (Choc- 
taw &  Memphis  R.  R.  Co.)  LEGISLATION.— 
Company  au.  to  oonstr.  br.  by  act  Jan.  10, 1899. 
PLANS.— Approv.  Mar.  18, 1899,  90, 619. 

FOURCHE  LE  FEYRE  R.,  near  Esaw,  Ark. 
(S.)  (Fourche  River  Lumber  Co.)  PLANS.— 
Approv.  Feb.  2, 1904,  04, 710. 

FOURCHE  LE  FEVRE  R.,  near  Houston,  Tex. 
(S.)  (Perry  County  br.)  PLANS.— Approv. 
Aug.  17, 1908,  09,  914. 

FOWL  R.,  Mobile,  Ala.  (See  Dog  R.)  (S.) 
(Dauphin  Island  Ry.  &  Harbor  Co.)  PLANS.— 
Approv.  Dec.  12, 1911, 12, 1303. 

FOWL  R.,  Mobile,  Ala.  (S.)  (Mobile  West  Shore 
Traction  Co.)  PLANS.— Approv.  Dec.  13,  1911, 
12, 1303. 

FOX  R.,  John  Street,  Appleton,  Wis.  (See  Buf- 
fBOoLake.)  (S.)  (Citybr.)  PLANS.-Rebuild- 
ing  approv.  Sept.  24, 1902, 03, 646. 

FOX  R.,  U.  S.  Canal,  Lake  Street,  Appleton,  Wb. 
(S.)  (City  br.)  PLANS.— Reconstr.  plans  of 
superstr.  approv.  Oct.  12, 1807,  98,  533. 

FOX  R.  CANAL,  South  Division  Street,  Apple- 
ton,  Wis.  (S.)  (City  br.)  PLANS.— Approv. 
Jan.  24, 1901, 01, 664. 

FOX  R.,  U.  8.  Canal,  Appleton,  Wis.  (8.) 
(City  br.)  PLANS.— Reconstr.  approv.  Nov.  3, 
1006,07,823. 


FOX  R.,  Buffalo,  MoandviUe,  and  Douglas.  Wis. 
(See  below.)  (S.)  (Marquette  County  brs.) 
PLANS.— Approv.  Jan.  30, 1901,  Ol,  664. 

FOX  R.,  near  Governors  Bend  Lock,  Wis.  (S.) 
(Fort  Winnebago  br.)  PLANS.-^nbmitted 
Aug.  26,  1894;  approv.  Sept.  15,  1804;  modified 
plans  approv.  Feb.  6,  1805;  br.  oompfeted,  95, 
476. 

FOX  Rn  Main  Street,  Green  Bay,  Wis.  (S.) 
(City  br.)  PLANS.- Reconstr.  pHms  appror. 
Oct  14, 1896,  97,  532. 

FOX  R.,  kt  Green  Bay,  Wis.  (8.)  (Chicago,  MO- 
wankee  &  St.  Paul  Ry.  Co.)  FLANS.— Approv. 
Mar.  26, 1902,  02, 588. 

FOX  R.,  at  Green  Bay,  Wis.  (S.)  (Manitoww; 
Green  Bay  &  Northwestern  Ry.  (>>.— Chicago 
&  North  Western  Ry.  Co.)  FLANS.— Approv. 
Mar.  27, 1905,  06, 726. 

FOX  Rn  Green  Bay,  Wis.  (S.)  (Manitowoc, 
Green  Bay  &  Northwestern  Ry.  (k>.)  PLANS.— 
Approv.  Mar.  27,  1905.  Plans  In  lien  thereof 
approv.  Apr.  25, 1906, 06, 806. 

FOX  R.,  Mason  Street,  Green  Bay,  Wis.  (0.) 
(City  br.)  PLANS.— Approv.  Oct  26, 1908,  09, 
015.  Alterations  to  be  completed  on  or  beibre 
Mar.  15, 1910,  07, 829. 

FOX  Ri,  between  Green  Bay  and  Fort  Howard, 
Wis.  (8.)  (Chicago  &  North  Western  Ry.  Co. 
and  the  Kewaunee,  Green  Bay  &  Western  R.  R. 
Co.)    PLANS.— Approv.  Feb.  5, 1805,  95,  47a 

FOX  R.,  at  Kimberly,  Wis.  (S.)  (Br.  of  Outa- 
gamie County  and  village  of  Kimberly.) 
PLANS.— Approv.  Jan.  29,  1912,  12,  1305 
New  plans  approv.  Mar.  20,  1912,  and  instru- 
ment dated  Jan.  29, 1912,  canceled,  12, 1306. 

FOX  R.,  at  Little  Chute.  Wis.  (S.)  (Outagamie 
County  br.)  PLANS.- Approv.  July  14,  1903, 
04,713. 

FOXR.,Mena8ha,Wls.  (S.)  (Citybr.)  FLANS.- 
Reconstr.  plans  approv.  Dec.  29, 1896, 97, 533. 

FOXR.,Mena8ha,Wis.  (S.)  (Citybr.)  PLANS.- 
Reconstr.  approv.  Mar.  20, 1908, 08,  872. 

FOX  Rn  Menasha,  Wis.  (S.)  (Chicago  &  Nortb 
Western  Ry.  Co.)  PLANS.— Reconstr.  appror. 
June  16, 1909, 09, 918. 

FOX  Ri,  between  towns  of  MoandviUe  and  Bnf* 
folo,  Marquette  County,  Wis.  (Wisoonsfai  High- 
way Commission.)  (See  above.)  PLANS.— 
Reconstr.  of  existing  br.  approv.  Nov.  28,  IdU, 
12, 1303. 

FOX  R.  (Little  Lake  Butte  Des  Norts),  Neenah. 
Wis.  (S.)  (Chicago  &  North  Western  By.  Co.) 
PLANS.— Rebuilding  approv.  June  16,  190ft 
09,918. 

FOX  R.,  OMRO,  Wis.  (8.)  (Chicago,  MHwia- 
kee  &  St.  Paul  Ry.  Co.)  PLANS.— Reocfflstr. 
plans  approv.  Jan.  10, 18B0,  99, 621. 

FOX  R.,  Oshkosh,  Wis.  (S.)  (Chicago  &  North 
Western  Ry.  Co.)  PLANS.— Reconstr.  of  plans 
approv.  Sept.  9, 1898,  99,  620. 

FOX  R.,  Wisoonsfai  Avenue,  Oshkosh.  Wis. 
(Sp.,  etc)    (City  br.)    LEGISLATION.-Clty 
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KL  to  eoDstr.  br.  under  act.Sept.  19, 18B0,  sec.  7 
Bd  let  of  WisoonsiiL    PLANS.— Apptor.  Feb. 

rOX  L,  •!  Othkoab,  Wfa.  (8.)  (Wboaoabx 
Ctetnl  Sy.  Co.)  PLANS.— For  br.  to  replace 
existiDg  str.  opproT.  July  3, 1902,  08, 646. 

FOX  IL,  Ifaia  Stzeet,  Oshkoeb,  Wb.  (B.)  (City 
far.)  PLAN8.-BebaJldJiic  appiOT.  July  7, 1901 

FOX  JL,  PorticB  (aboQt  4  m.  below),  Wis.  (8.) 
(XiBDapolii,  81  PanI  A  Baolt  8te.  MaiiB  By. 
Co.)  PLAN8.-Beooiiftr.  appcor.  Jan.  22,  1910, 

io,uaBL 

FOX  JL,  FriDoetDD,  Wb.  (8.)  (Frtnoetoii  A 
Norfhvwleni  By.   Co.)       PLANS.—AppiOY. 

siiiii  1900,  Oleosa. 

FOX  Rn  Wrf^trtown,  Wb.  (8.)  (Brown 
Coonty  far.)  PLANS.— Partial  reboJIdfiig 
«nm.  Jaly  25, 1900, 01«  662. 

FOXLiDd  CANAI^  De  Pero,  Wik  (8.)  (De 
ft«  City  br.)  PLANS.— New  br.  appror. 
Tti^l»  194,94. 417. 

FOX  E.  tod  U.  S.  C ANAIii  De  Pere,  Wis.  (Sp., 
ett.)  (Ctakaco  ft  Nortti  Weatam  By.  Co.) 
LEQBLATION.-Company  an.  to  constr.  br. 

.  ODte  Mt  Jidy  13,  18B2,  aeo.  3,  and  act  of  Wia- 
nsin,  M,  «».  PLANS.— Modified  plan 
ftRm.  Aug.  90, 1802, 02,  400.  New  br.  approv. 
i'OT.a,l«8,04,715. 

FOX  E.  CARAL,  Main  Street,  De  Pare,  Wb. 
(0,  tffld  A.)    (City  br.)       LANS.-Specilled 
attentions  to  be  completed  on  or  before  May  1 
I9in,01,$n. 

FOX  R.  and  CANAL*  Kankauna,  Wb.  (8.) 
(City  br.)  PLANS.-Appror.  Deo.  U,  18B3. 
BepQrted  completed.  9i»427. 


FOX  B.  CANAIii  Look  No.  2,  Kaiilranna,  Wb. 
(8.)  (Chicago  A  North  Western  By.  Co.) 
PLANS.— Beoonetr.  approv.  Sept.  7,  1900,  01« 
662. 

FOX  B.  CANAIii  Lawe  Street  and  Wtaoooflin 
Avenoe,  Kanksona,  Wb.  (O.  and  A.)  (City 
bra.)  PLANS.— Specified  alterations  to  be 
completed  on  or  before  May  1, 1901, 01, 668. 

FOX  B.  (TJ.  8.  Canal  akms),  Menasha,  Wb 
(8.)  (CbJcaco,  MflwKokee  A  St.  PanI  By.  Co.) 
PLANS.— Beconstr.  approv.  Jan.  25,  1605,  08, 
725. 

FOX  B.  CANAIi,  Mm  Street  and  Taoo  Street, 
Menasha,  Wb.  (O.  and  A.)  (City  bn.) 
PLANS.— Speoifled  alterations  to  be  comptoted 
on  or  before  May  1, 1901, 01, 66S. 

FOX  B.  CANALk  Montallo,  Wb.  (8.)  (Mon- 
tello  viDace  br.)  PLANS.- Approv.  Jan.  37, 
1906,  Oft,  73& 

FOX  B.  and  tbe  POBTAGB  CANAI<,  Wb. 

(A.)  PLANS.- Lbt  of  bn.  obstr.  tbe  B.  and 
the  canal;  remedies  or  modifications  proposed 
by  Capt  ManhaU,  88, 2578,  3679. 

FBANKFOBD  CBEEK,  Pa.  (See  Sdinylkill 
B.,  eto.)  (O.)  (Kensington  A  Taoony  B.  B.— 
Pennsylvania  B.  B.  Co.)  PLANS.— Bequired 
a  clear  cban.  wtdtli  of  34'  and  b.  w.  oleaiaDoe  of 
10'  on  or  before  Oct.  31, 1900, 00b  703. 

FBANKFOBD  CBEBK,  Philadelidiia,  Pa.  (8.) 
(Philadelphia  Belt  Line  B.  R.  Co.)  PLANS.— 
Approv.  Sept.  30, 1803,  93,  466. 

FBANKFOBD  OBBBK,  Bridge  Street,  FhOv 
delpbla,  Pa.  (8.)  (City  br.)  PLANS.— 
Beconstr.  of  br.  approv.  Jan.  7, 1806,  90,  477. 

FBBNCH  CBBEK,  W.  Va.  (8.)  (Baltimore  A 
Ohfo  B.  B.  Co.)  PLANS.- Bebuilding  approv. 
000.8,1900, 10b  1036w 
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GALENA  Rn  at  Oalena  Jimctkm,  HI.  (8.)  (Chi- 
cago, Burlington  &  Quincy  Ry.  Co.)  FLANS.— 
RecoDStr.  plans  approv.  Sept.  13,  1010,  li,  1083. 

GALENA  B^  HI.    (Dr.)    03, 581;  09,  OU. 

GALLINAS  CBEEK,  Marin  County,  Cal.  (8.) 
(Bay  Counties  By.  (}o.)  FLANS.— Approv. 
July  14, 1906,  07, 820. 

GALVESTON  B.    (See  West  Qalveston  B.) 

GALVESTON  B^  Tex.,  between  Galveston  Isld. 
and  Virginia  Ft.  (8p.)  (La  Fort,  Houston  & 
Northern  R.  R.  Co.)  LEOISLATION.-Com- 
pany  au.  to  oonstr.  In*,  by  act  Feb.  1,  1805. 
FLANS.— Approv.  Mar.  27,  1805;  draw  opening 
required  to  be  85'  in  the  clear,  OK,  475. 

GALVESTON  Bn  Tex.,  between  Galveston  Isld. 
and  Virgfaiia  Ft.  (S.)  (Port  Bolivar,  Galveston 
4c  Virginia  Point-Terminal  R.  R.  Co.)  FLANS.— 
Approv.  Mar.  25, 1805,  Off,  478. 

GASCONADE  B^  Mo.  (A.)  (Missouri  Faciflc 
R.  R.  Co.)     FLANS.— Description  of  the  br. 

•  MaJ.  Miller  reported  that  the  draw  span  should 
be  made  operative,  and  that  a  guide  p.  should 
be  built  above  and  below  the  pivot  p.  88, 2550. 

GA^  CONADE  ^  Mo.  (S.)  (St.  Louis,  Kansas 
City  &  Ck)lorado  R.  R.  Ck).)  FLANS.— Approv. 
July  13, 1901,  OZ,  583. 

GASCONADE  B^  RoUins  Ferry  Mo.  (8.) 
(Osage  County  br.)  FLANS.— Modified  plans 
approv.  Oct.  19, 1807,  98, 533. 

GASPABILLA  SOUND,  at  GaspariUa  Isld., 
Fla.  (S.)  (Alafia,  Manatee  &  Gulf  Coast  Ry. 
C5o.)    FLANS.— Approv.  May  4, 1906,  06,  806. 

GAULET  B^  W.  Va.  (S.)  (Chesapeake  &  Ohio 
R.  R.  Co.)  PLANS.— Approv.  Dec.  21,  1892, 
93,467. 

GAULET  B^  Fayette  County,  W.  Va.  (8p.,  etc.) 
(Kanawha  &  Michigan  (Ohio)  Ry.  Co.)  LEG- 
ISLATION—Company  au.  to  constr.  br.  under 
act  Sept.  19, 1800,  sec.  7,  and  act  of  West  Virginia. 
FLANS.— Modified  plans  approv.  Aug.  11,  1802, 
02,408. 

GENESEE  B^  Charlotte,  N.  Y.  (Sp.)  74,  71, 
683.  BE.  convened  at  Charlotte,  N.  Y.,  Aug.  26, 
1873,  approv.  location  and  plan,  with  certain 
modifications.  B^  74,  584.  Approv.  by  Chief 
of  Engineers,  except  regulations  for  government 
of  operating  draw,  74,  583.  Approv.  by  Sec.  of 
War,  74,  584.  (Majs.  Merrill,  Wilson,  and  Har- 
wood.)  LEGISLATION.— Br.  au.  by  act  Mar. 
3w  1873,  74,  583.  FLANS.— Submitted  by  Lake 
Ontark)  Shore  R.  R.  Co.,  referred  to  BE.,  74, 
683. 


GENESEE  B^  Charlotte,  N.  Y.  (S.)  (New 
York  Central  &  Hudson  R.  R.  R.  Co.)  PLANS.- 
Rebuildhig  approv.  Apr.  12, 1004,  04,  717. 

GEOBGIANA  SLOUGH,  Wahiut  Grove,  Cal. 
(8.)  (Sacramento  County  br.)  FLAN8.- 
Approv.  Oct.  17, 1800,  00b  GW. 

GILPATRICKS  COVE,  Northeast  Harbor,  Me. 
(S.)  (W.  W.  Vaughan.)  PLANS.-Approv. 
Bept  13, 1806,  96,  424. 

GLOUCESTEB  H.  (canal  at  entrance  oQ  to 
ANmSQUAM  R^  Gtouoester,  Mass.  (8.) 
(Essex  County  brs.)  FLANS.— Temporary  and 
permanent  brs.  approv.  Sept.  14  and  Dec.  6, 
1005,  respectively,  OO,  803. 

GOODBTS  LAKE  (Creek),  I>uval  Comity,  8 
m.  above  Jacksonville,  Fla.  (8.)  (County  br.) 
FLANS.— Approv.  Nov.  3, 1011, 18,  1302, 

GOWABTUS  CANAL,  HamQton  Avenue.  9th 
Street,  3d  Street,  and  XJnfon  Street,  Boroo^ 
of  Brooklyn,  New  York,  N.  Y.  (8.)  (City  bre.) 
FLANS.— Rebuflding  existing  strs.  approv.  May 
5, 1004.  04,  718. 

GBAND  BATOU,  on  Ifaie  of  logging  road  in  I>ou- 
isiana.  (Bowie  Lumber  Co.,  Ltd.)  PLAN8.- 
Approv.  Aug.  10, 1010,  li,  1083. 

GBAND  R^  Mich.    (Dr.)    07,  815;  10, 1019. 

GBAND  Bn  Ohio.  (8.)"  (Lake  County  br.) 
FLANS.— For  new  br.  approv.  Apr.  14,  1899. 
09,622. 

GBAND  Bn  near  Bass  R.,  Mfeh.  (S.)  (River- 
side Ry.  C5o.)  PLANS.-Approv.  Nov.  19, 1904, 
05,725. 

GBAND  B^  Brunswfek  Mo.  (8.)  (Chariton 
County  br.)  PLANS.-Approv.  Nov.  30,  1907. 
08,871. 

GBAND  bI,  near  Grand  Haven,  Mich.  (S.) 
(Detroit,  Grand  Haven  &  Milwankee  Ry.  Co.) 
FLANS.— Reconstr.  approv.  Sept  30,  1907,  08, 
870. 

GBAND  B^  Wealthy  Avenue,  Grand  Rapids. 
Mich.  (A.)  (Pera  Marquette  R.  R.  Co.) 
PLANS.— Reconstr.  approv.  Aug.  31,  1901,  0% 
500. 

GBAND  B^  Wealthy  Avenue,  Grand  Rapldi. 
Mfch.  (S.)  (City  br.)  PLANS:— Approv.  Oct. 
16, 1902,  03,  646. 

GBAND  B^  FainesvOle,  Ohio.  (8.)  (Baltimore 
&  Ohio  R.  R.  Co.)  FLANS.— Reconstr.  approv. 
Dec.  22, 1006,  07,  824. 

GBAND  B^  between  Sprfaig  Lake  and  Grand 
Haven,  Mfch.    (8.)    (Grand  River  ToU  Bridge 
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Co.)  PLANS.— To  repiaoe  existiiig  str.  approv. 
Mff.2&1903,O8,6«. 
GRAND  CALUBIBT  B^  at  Hdhmao  ATanne, 

Hafflmood,  lad.  (8p.)  (Lake  County  br.)  An. 

let  Apr.  8,  WIO.     PLANS.— Approv    May  10, 

1910. 10, 1021 
GEAITDB  BATOU,  arm  of  Fensaoola  B.,  Fla. 

iS )  (Pfensaoola  Electrio  Ry.  Co.)    PLANS.— 

BecoDStr.  appTOT.  Sept.  23, 1905,  06,  802. 
GRAS8B  B^  at  Messena  Center,  N.  Y.     (B.) 

[Town  ht.)     PLAN6.— Approv.  Aug.  4,  IMO, 

10,1023. 
GBASST  SOUND  C^HANn  in  line  of  rood  to 

Hofly  BMch.  N.  J.    (8.)     (Capo  May  County . 

br.)  PLANS.— Approv.  Mar.  28,  IMl,  llf  1088. 
GRATINS  THOROUGHFAKB,  N.  J.      (8.) 

fCape  May  County  br.)      PLANS.— Approv. 

Mar.4.1912, 1S,130&. 
GBKAT   CBAN.    and    SCOTCH    BONNET 

THOBOUGHFABB*  N.  J.  (8.)  (Bfi.  of  Stone 

Harbor  Tumplka    Co.)        PLANS.— Approv. 

Ans.  10,  mo,  and  modified  plans  extending 

sDd  fill  at  br.  across  Great  Chan,  approv.  Aug. 

»,  1910, 11, 1062. 
GUATBGG  H^  betireen  Somers  Pt.  and  Ocean 

City.  N.  J.  (S.)    (Atlantic  City  &  Ocean  City 

R,  R.  Co.)    PLANS.— Approv.  Nov.  3,  1006, 

07,S21. 

GREAT  KANAWHA  B^  Cbarteston,  W.  Va. 
(A.)  83,  m,  1501;  84,  271,  1796.  COM- 
MERCE.-Heqnirements  of  C,  88^  1M»;  84, 
iSri.  BE.  reoom.  chan.  span  with  clear  open- 
i&S  of  «KK  and  its  lowest  part  at  least  29'  above 
the  h.  w.  and  75'  above  1.  w.,  84,  1798.  (Lt. 
Coia.  CnighiU  and  MerriU  and  Capt.  Post.) 
LEGISLATION.— Changes  recom.  by  BE.,  84. 
™,  1802.  PLANS.— CJol.  W.  P.  Cralghffl  re- 
ported dian.  span  should  not  be  less  than  250^ 
dear  openixig,  height  of  spans  not  less  than  70", 
83,  ism.  Dimensions  of  spans  referred  to  BB., 
84,1797.   Reoom.  of  boaid.  84,1797. 

GREAT  KANAWHA  B.,  Charleston,  W.  Va. 
(Sp.)  (CharlesUm  St  South  Side  Bridge  Co.) 
BE.  ooDStitated  by  S.  O.  No.  28,  May  31,  1890. 
{Col.  W.  P.  CraighfU,  MaJ.  D.  W.  Lockwood, 
8Dd  Capt  E.  Hagutre.)  LEGISLATION.— 
Company  an.  to  oonstr.  br.  under  act  Mar.  3, 
\m.  PLANS.— Bevised  plans  conforming  to 
tfae  recom.  of  the  BE.  approv.  Sept.  26,  1880. 
Apr.  20,  1891,  Col.  (Cralghffl  reported  br.  com- 
pleted as  required,  except  that  the  main  span 
VIS  A"  too  low  at  (Tharlfiston  end.    91, 429. 

GREAT  KANAWHA  B.,  Pt.  Pleasant,  W.  Va. 
(Sp.)  (Ohio  River  B.  R.  Co.)  88,  308.  BE. 
Board  of  1887  recom.  location  of  br.  with  a  clear 
openiDg  of  4eff,  as  proposed  by  the  Ohio  River 
R.  R.  Co.,  88,  2448.  (Col.  Cralghffl,  Lt.  Col. 
Kerrill,  and  Ma].  Post.)  LEGISLATION.— 
Act  an.  coDStr.  of  br..  Mar.  3, 1887,  88, 2447. 

GREAT  PBDEB  R.,  126  m.  above  Ctoorgetown, 
8.  C.  (A.)  (Wilmington,  Columbia  &  Augusta 
R.  H.  Co.)  PLANS.— Capt.  Bixby  recom.  suit- 
ibfe  teodera  at  both  ends  of  the  draw  openings 


of  the  br.,  extending  lOO'  above  and  below  the 
br..  88,  2647. 

GBBAT  FBDBB  B.,  at  Savage  and  Allisons 
Landing,  S.C.  (S.)  (PaeDeeBr.Co.)  PLANS.— 
Approv.  Oct  5, 1011,  IS,  1801. 

GBBAT  PBDEB  B..  near  Society  Hffl,  S.  C. 
(O.)  (Society  Hffl  A  Marlborough  Br.  Co.) 
PLANS.— Specified  alterations  required  on  or 
before  Sept.  1,  1892,  92,  411.  Alterattons  to  be 
completed  on  or  before  00  days  from  Feb.  26, 
1906,08,874. 

GBBAT  BIGOLETS,  La.,  br.  (R.  R.).  70,  63, 
877.  LEGISLATION.— Committee  on  C.  (of 
U.  S.  Senate)  requested.  May  5,  1870.  the  views 
of  Sec.  of  War,  70,  377.  PLANS.— New  Or- 
leans, Mobfle  &  Chattanooga  R.  R.  (3o.'8*plan 
discussed,  70,  379.  Objections  to  the  br.  stoted 
by  MsJ.  Reese.  70,  379.  By  Chief  of  Engineers, 
70,  878.  Suggestions  for  the  imp.  of  the  plan 
in  interests  of  navigatfon,  70, 380. 

GBBBN  B.,  MunfordvOle,  Ky.  (S.)  (Munford- 
ville  Br.  Co.)  PLANS.— Approv.  Oct.  26,  1906, 
07,822. 

GBEEN  B.,  at  Smallhouse,  Ky.  (8.)  (Madison- 
vffle,  Hartford  &  Eastern  R.  R.  Co.)  PLANS.— 
)lpprov.  Feb.  19, 1906, 06, 804. 

GBEEN  B.'  (below  Lock  No.  1),  Spottsvffle, 
Ky.  (O.)  (Louisville,  St.  Louis  &  Texas  R.  R. 
Co.)  PLANS.- Widening  w.  draw  opening  to 
160'  and  placing  w.  p.  52'  w.  of  positfon;  to  be 
completed  on  or  before  July  31,  1891;  time  ex- 
tended to  Oct.  31,  1801,  91,  434. 

GBOSSBTBTB  BATOU,  between  Orosae  Tete 
lal  Roaedale,  La.  (8.)  (Ibervffle  Parish  Br.) 
PLANS.— Approv.  Sept.  3, 1909, 10, 1024. 

GBOSSBTBTB  BATOU,  near  Grosse  Tete,  La. 
(S.)  (Morgan's  Louisiana  A  Texas  R.  R.  & 
S.  S.  Co.)  PLANS.— Approv.  Apr.  4,  1906,  06, 
806. 

GUADALUPE  B.,  Kemper  City,  Tex.  (S.) 
(St.  Louis,  Brownsvffle  &  Mexico  Ry.  Co.) 
PLANS.— Approv.  May  3, 1905, 0«,  727. 

GUNPOWDBB  B.,  Md.     (S.)     (Philadelphia, 

Baltimore  &  Washtaigton  R.  R.  Co.)  PLANS.— 

Reoonstr.  of  existing  br.  approv.  Mar.  19,  1912, 

13,1306. 
GUT,  at  South  Bristol,  Me.    (O.)    (Bristol  town 

br.)    PLANS.— Alterations  to  be  completed  on 

or  before  July  80, 1903,  08, 662. 
GUTANDOT  B.,  W.  Va.     (See  Ohfo  R.,  etc.) 

(S.)    (Guyandot  Valley  Ry.  Ck>.)     PLANS.— 

For  2  brs.,  14*  m?  and  20i  m.,  respectively, 

above  the  mouth  of  the  Guyandot,   approv. 

Mar.  24, 1900,  00,  700. 
GUTANDOT  Bn   at  Baileysvflle,   W.   Va.  (S.) 

(Wyoming    County    br.)      PLANS.— Approv. 

June  19, 1912,  12, 1308. 
GUTANDOT  B^  Barboursvffle,  W.  Va,     (S.) 

(Cabell  County  br.)     PLANS.— Approv.  Nov. 

17, 1908,  00, 816. 
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(ICTANDOT   B,   BrwchlUHl,    W.   Va. 

(dnywi  Br.  Co.)     PLANS.— Approi.  1 

IWe,  OS,  S71.  sapt.  11,  ISDB,  10^  IDM. 

(iUXAnDOT  ft^   au/tBdol  aud  HantlngtDn,  OCXANDOT  R-,  >t»n  moatliof  Russ 

W.  V».    (S.)    (CrteU  Cmmtj  tx.)    PLAN8.-  W.  V*.    <8,)     (C»hBU  Conntr  ta.)    P 

Approv.  Uar.  11,  IMS,  OS,  TX.  Appror.  Oct.  3, 1>11, 13, 1301. 

(SUTAMDOT  K„  LiDOOlD  Coontr,  W.  Vt.    (S.)  OCTANDOT  E„  Salt  Bock,  W.  Va.  (B. 

(Llcailn  Comity  br.)     PLANB.^Appnv.  Oct  Countj  br.)     PLANS,— Appcor.  Kn. 

13, 1901, 03,  MO.  OS,  ua. 

tiUTAMDOT  R^  Logan,  W.  V*.  (fi.)  (Loeaa 
&  eoutbem  Bj.  Co.)  FLANS.— Approv.  Sapt. 
l,lMe,09.BU. 


fSK  VoL  II,  pp.  Ti-viii  and! 
1.2139  for  expIanatloiiB,  etc  J 
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HACKENSACK  R^  N.  7.  (8.)  (Pennsylysnia 
R.  VL  Co.)  PLANS.— Submittod  Sept.  22, 
192.  fcr  replatchig  old  with  new  br.;  approv. 

act.2D.I»3,03,4e6. 

HICKENSACK  R^  N.  J.  (8.)  (Morris  &  Eawx 
R.  R.  Co.)  PLANS.^For  new  br.  approv.  May 
3,1900,00,701. 

HICKENSACK  R^  N.  J.    (Dr.)    OS,  581;  10^ 

lACKENSACK  R^  N.  J.  X8.)  (County  br.) 
PLANS.-ApproT.  Feb.  18, 1901,  01, 60& 

HACKENSACK  R^  N.  J.  (8.)  (Hodacm  Onmty 
far.)  FLANS.— To  replace  exIsUng  str.  approv. 
AQg.l0.190S,O4,713. 

HACKSNSACK  R^  N.  J.  (8.)  (Central  R.  R. 
of  N.  J.)  PLANS.— Temporary  br.  for  use  dur- 
ing noonstr.  of  existing  br.  approv.  July  7, 1911, 
12,1209. 

HACKENSACK  R^  N.  J.  (8.)  (Central  R.  R. 
of  N.  J.)  PLANS.— Approy.  June  19,  1911; 
nstmoMnt  canceled  Mar.  22,  1912,  and  new 
Phmapprar.  Mar.  22, 1912, 12, 1306. 

HACKENSACK  R^  Hackenaack,  N.  J.  (8.) 
(Bergm  County  Traction  Co.>  PLANS.— 
Anm.  Jan.  4, 190O,  00,  700. 

HACKENSACK  R^  Anderaon  Street,  Hackan- 
Mk  N.  J.  (8.)  (Bergen  County  br.)  PLANS.— 
^fxaosH.  plans  approv.  Mar.  14, 1898,  98, 534. 

HACKENSACK  R^  Court  Street,  Hackenaack, 
^'^'  (6.)  (Bergen  County  br.)  PLANS.— B»- 
^«^^  sppiOT.  July  24, 1908,  08, 868. 

HACKENSACK  R^  Hackenaack  and  Ridge- 
Wd  PHk,  N.  J.  (8.)  (Bergen  County  br.) 
PLANS.-Approv.  I>ee.  12, 1908,  00, 910.  MbdS- 
M  Pboi  appror.  Deo.  18, 1911,  IS,  1308. 

HACKENSACK  R^  Newark  Avenue,  Jersey 
City,  N.J.  (8.)  (Hudson  County  br.)  PLANS.— 
Sebafiding  ^yprov.  July  20,  1906,  07,  820;  and 
P>»s  nppie.  thereiD  approv.  Aug.  22,  1908,  00, 

HACKENSACK  R^  Little  Ferry,  N.  J.  (S.) 
(^«Sen  TompikeCo.)  PLANS.— Approv.  Aug. 

»' 1901, 08, 584. 

^CKENSACK  R^  Marlon,  N.  7.  (8.)  (Penn- 
sylranii,  New  Jersey  A  New  York  R.  R.  Co.) 
I'LANS.-Approv.  June  29, 1906,  Off,  798L 

^CKKNSACK  R^  Becaucua,  N.  J.  (8.)  (Erie 
Terminab  R.  B.  Co.)   PLANS.— Approv.  Mar. 

ie,i9io,io,ios& 

HACKENSACK  R^  near  Snake  Hffl,  N.  J.  (8.) 
(^rfe  R.  R.  Co.— New  York  A  Greenwood  Lake 
By.  Co.)  PLANS.— Beooostr.  approv.  M»y  U, 
1907,07,827. 


HACKKNSACK  and  PASSAIC  Ra^  N.  J. 

(S.)  (Central  R.R.  of  N.J.)  PLANS.— Beoonstr. 
plans  for  2  brs.  approv.  June  19, 1011,  and  plans 
for  2  temporary  brs.  aJongsirte  approv.  July  7, 
1911, 11,  looa 

HAUTAX  R.,  Daton,  Fla.  (8.)  (J.  P.  Vintag 
et  al.)    PLANS.— Approv.  May  15, 1901, 01, 666. 

HALIFAX  IL,  Fla.,  to  oonneot  Daytona  with 
Daytona  Beach  and  Seabreeae.  (8.)  (Michael 
Sbolta.)  PLANS.— Approv.  May  4,  1912,  13, 
1307. 

HAUTAX  Rn  at  Ormond,  Fla.  (8.)  (Ftorlda 
East  Coast  Ry.  Co.)  PLANS.— Approv.  Aug.  8, 
1904,  Off,  728. 

HALIFAX  Rn  Port  Orange,  Fla.  (8.)  (Port 
Orange  Br.  (}o.)  PLANS.— Approv.  Aug.  7, 
1905,00,801. 

HAMM ONA88ST  R.    (See  Stony  Creek,  Com.) 

HAJIPTON  CRBBK  (arm  of),  Hampton,  Va. 

(8.)     (City  br.)     PLANS.— Approv.  Aug.  28, 

1910, 11, 1063. 
HAMPTON  R.,  Seabrook  Beach  to  Hampton 

Beach,  Me.     (8.)     (Granite  State  Land  Co.) 

PLANS.— Approv.  Apr.  15, 1901, 01, 66& 

HARLEM  KILLS.    (See  East  R.) 

HARLEM  Rp,  Broadway  crossing,  N.  Y.  (8.) 
(New  York  City  br.)  LEOISLATION.-Con- 
gress,  act  Sept.  10,  1890,  required  submiaskm  oi 
plans.       PLANS.— Submitted    Apr.    28,    1892; 

•  modified  plans  Jan.  31,  1893;  approv.  Feb.  11, 
1883,  03,  467.  Beoonstr.  approv.  Apr.  20,  1905^ 
Off,  727. 

HARLEM  R.,  Broadway  extended.  New  YoA 
City,  N.  Y.  (Sp.,  etc.)  (Hugh  N.  Camp  and 
D.  B.  Seybel.)  PLANS.— PermJasion  to  buiki 
temporary  lootbr.  granted  June  24,  1892,  by 
revocable  license,  92,  406. 

HARLEM  R.,  1st  Avenue,  New  York,  N.  Y. 
(8.)  (City  br.)  PLAINS.- Approv.  Jan.  11, 
1895,  Off,  477. 

HARLKM  R.,  4th  Avenue,  New  York,  N.  Y. 
(Sp.,  etc.)  (New  York  Central  &  Hudson  River 
B.  B.  Co.)  LEGISLATION.— Company  an.  to 
oonstr.  br.  under  act  Sept.  19,  1890,  and  act  of 
Kew  York,  93,  406.  PLANS.— Beconstr.  plans 
to  a  temporary  br.,  approv.  May  27,  1892,  and 
to  a  permanent  br.,  approv.  Aug.  5,  1802,  0S« 
406. 

HARLEM  RnN.Y.    (Dr.)    02,581. 

HARLEM  IL,  New  York  City.  (A.)  90,  344. 
COMMEBCB.- Interest  involved,  90,  3486. 
BE.  convened  at  New  York  City,  June  19,  1890, 
by  8.  O.  No.  25,  to  report  upon  allegsd  obstr. 
of  navigatian  by  certain  bn.  over  the  Harlem 
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R.  Board  reoom.  increasing  the  clear  headway 
of  the  3d  and  4th  Avenue  brs.  to  24'  above  h.>w. 
level.  90,3487.  (Cols.  Abbot  and  Comstock  and 
Lt.  Col.  QlUespie.)  LEGISLATION.— Notice 
served  as  to  alterations  required,  00, 344. 

HARLEM  R^  between  145th  and  140th  Streets, 
New  York.  (8.)  (New  York  City  br.)  PLANS.— 
Approv.  Nov.  11, 1887,  08, 633. 

HARLEM  R^  155th  Street,  and  HcComb  Dam 
Road,  New  York.  (Sp.)  (New  York  City  Com- 
missioners of  Public  Parks.)  LEGISLA- 
TION.—Commissioners  au.  to  oonstr.  br.  under 
act  Sept.  19.  1800,  sec.  7.  and  act  of  New  York. 
PLANS.— To  replace  the  ICcComb  Dam  br. 
approv.  Sept.  7, 1801,  01,  433. 

HARLEM  R..  166th  Street,  New  York  City.  N.  Y. 
(O.)  (City  br.)  PLANS.— Permission  for  tem- 
porary br.  granted  by  revocable  license,  July  5, 
1892;  this  temporary  br.  to  be  removed  upon 

•  completion  of  permanent  br.  at  156th  Street, 
02,  406.  Br.  at  155th  Street  completed;  notice 
served,  Apr.  13,  1807,  requiring  removal  of  tem- 
porary br.  at  156th  Street  within  90  days.  07, 
536. 

HARLEM  R^  3d  Avenue,  New  York,  N.Y.  (8.) 
(City  br.)  PLANS.— Br.  obsU.  navigation; 
city  notified,  July  3,  1890,  to  alter  it;  alteratton 
plans  approv.  liar.  24, 1893,  03, 460. 

HARLEM  R^  between  145th  Street  and  140th 
Street,  New  York,  N.  Y.  (S.)  (City  br.) 
PLANS.— Approv.  Oct.  6,  1900,  in  lieu  of  plans 
approv.  Nov.  11, 1897,  01, 663. 

HARLEM  R^  between  Boroughs  of  Manhattan 
and  The  Bronx.  New  York,  N.  Y.  (8.)  (City 
br.)    PLANS.— Approv.  Aug.  22,  1907,  OS,  860. 

HARLEM  Rn  138th  Street,  New  York,  N.  Y. 
(S.)  (City  br.)  PLANS.— Reconstr.  and  tem- 
porary br.  during  progress  of  work,  approv.  Aug. 
28, 1906,  06,  801. 

HARLEM  R.,  aOTth  Street,  New  York.  N.  Y. 
(8.)  (City  br.)  PLANS.— Approv.  Sept.  4. 
1908, 04,  714. 

HARTET  CANAL,  La.    (Dr.)    08,865. 

HATCHEE  Rn  Lauderdale  County,  Tenn.  (S.) 
(Illinois  Central  R.  R.  Co.,  lessee  of  Chkago,  St. 
Louis  &  New  Orleans  R.  R.  Co.)  PLANS.— 
Reconstr.  approv.  Nov.  18, 1908,  04,  715. 

HELL  GATE  (Little  HeU  Gate)  and  BRONX 
KILLS,  N.  Y.  (S.)  (New  York  Connectfaig 
R.  R.  Ck>.)  PLANS.— Approv.  Mar.  2,  1901, 
01,665. 

HELL  GATE.    (See  East  R.) 

HENDERSON  B.  (arm  oOi  Purdy,  Wash.  (8.) 
(Pierce  Cknmty  br.)  PLANS.— Approv.  Oct 
28. 1904,  Off,  724. 

HERRING  B.,  Md.    (See  Traceys  Creek.) 

HIGGINS  SLOUGH,  Wash.  (8.) '  (Chehalis 
(bounty  br.)  PLANS.— Approv.  Apr.  3,  1907, 
07,  826. 

HILLEBRANDT  BATOU,  Tex.  (8.)  (Jefiv- 
aon  County  br.)  PLANS.— Approv.  Mar.  30, 
ISffl,  07,  583. 


HILLSBORO  B^  Tampa,  Fla.  (S.)  (Tampa 
Terminal  €k>.)  PLANS.— Approv.  Oct.  26,  19Q6» 
07,822. 

HILLSBORO  B.  (inlet  of),  near  Tampa,  Fla. 
(8.)  (Tampa  Northern  R.  R.  Co.)  PLANS.— 
Appnv.  Jan.  28, 1907, 07, 834. 

HILLSBOBO  B.,  U  m.  above  mouth.  Fla. 
(8.)  (Tampa  Nortbam  R.  R.  Co.)  PLANS.— 
Approv.  Jan.  25, 1907,  07,  824. 

HILLSBOBO  R^  Fla.    (Dr.)    OS,  719. 

HILLSBOBO  R^  near  Nebraska  Avenue  Road, 
Hlllsboro  Cknmty,  Fla.  (8.)  (Tampa  &  Sulphur 
Springs  Traction  Co.)  PLANS.— Approv.  July 
31, 1907,  OS,  86a. 

HILLSBORO  R^  Tampa,  Fla.  (8.)  (CHy  br.) 
PLANS.— Rebuilding  br.  approv.  June  22,  1885. 
Off,  479.  Reconstr.  approv.  Oct.  26,  1911,  12, 
1302. 

HILLSBOBO  R^  at  Tampa,  Fla.  (S.)  (At- 
lantic Coast  Line  R.  R.  Ck>.)  PLANS.— Re- 
pairs approv.  July  15,  1909,  10,  1023.  False- 
work plans  approv.  Jan.  6, 1912, 13, 1304. 

HILLSBOBO  IL,  above  Tampa,  Fla.  (S.) 
(Hillsboro  County  br.^  PLANS.— Approv.  May 
14. 1910. 10, 1030. 

HILLSBOBO  Rn  Tampa,  Fla.  (8.)  (Savannah, 
Florida  &  Western  Ry.  Co.)  PLANS.— A|>> 
prov.  Oct.  23. 1893,  04,  426. 

HILLSBOBO  R^  W.  0th  Street,  Tampa,  Fla. 
(8.)   (Tampa  &  Sulphur  Springs  Traction  Co.) 
PLANS.— Approv.  May  22, 1908,  OS,  872. 

HIWASSEE  R^  Charleston,  Tenn.  (S.)  (Brs. 
of  Bradley  and  McMinn  Counties,  Tenn.) 
PLANS.— Approv.  Aug.  3, 1911,  IS,  1300. 

HIWASSEE  R^  near  mouth  of  Oooee  R.,  Tenn. 
(&)  (LouisviUe  &  Nashville  R.  R.  Co.) 
PLANS.— Approv.  Dec.  30, 1904,  Off,  725. 

HIWASSEE  R.,  above  mouth  of  Oooee  R.,  Tenn. 
(8)  (Polk  County  br.)  PLANS.— Approv.  June 
13,  1911,  11,  1090.  Modified  plans  approv.  Oct 
5, 1911, 12, 1301. 

HIWASSEE  R«,  GamblB  Shoal,  Tenn.  (8.) 
(Polk  County  br.)  PLANS.— Approv.  Jan.  2b, 
1906,00,804. 

HOGANS  CREEK,  near  Jacksonville.  Fla.  (S.) 
(Seaboard  Air  Line  Ry.  Co.)  PLANS.— Re- 
building an  existing  br.  (Upper  Hunter  Ter- 
minal Br.)  and  plans  of  new  br.  (Corse  Br.) 
approv.  July  13, 1909, 10, 1023. 

HOLSTON  R.  (Boyds  Ferry),  near  KnozviDB, 
Tenn.  (Knoxvffle  County  br.)  PLANS.— 
Approv.  Aug.  2^  1893,  03,  470.  Modified  plan 
approv.  Nov.  29, 1803,  04, 427. 

HOLSTON  IL,  Brabeons  Ferry,  Tenn.  (S.) 
(Southern  Ry.  Co.)  PLANS.— Approv.  Aug. 
10, 1906,  07,  821. 

HOLSTON  IL,  near  Millers  Isld.,  8  m.  below 
SurgoinsviUe,  Tenn.  (S.)  (Holston  River  Ry. 
Co.)   PLANS.— Approv.  Nov.  28,  1906.  07,  823. 

HOLSTON  IL,  N.  Fork,  near  Kingsport,  Tenn. 
(8p.)    (South  &  Western  R.  R.  (3o.)    Au.  art 
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Maj  IX  190&  PLANS.—Approv.  Dec.  4,  1906, 
07,817. 

HOLSTON  B.,  nev  BogBtBTftto  and  Charcblll 
Tom.  (S.)  (Hawkins  County  br.)  PLAN8.>- 
Appiov.  Aug.  10, 1809,  10^  1094. 

HOLSTON  B.,  8.  Fork,  near  KlngspOrt,  Torn. 
(Sp.)  (South  A  Westom  B.  B.  Co.)  Au.  act 
lUy  12,  19IK.  PLANS.— Approv.  Deo.  4,  1906, 
07,37. 

HOLSTON  Rn  near  Straw  (Strawberry)  Plains, 
Tom.  (S.)  (Soatbem  By.  Co.)  PLANS.— 
AppioT.  June  37, 1906,  06, 80& 

HOOK  CANAL,  moath  of  Hook  Oeek,  N.  Y. 

(0.)  (Jamaica  A  Bockaway  Tnmplke  (}o.) 
PLANS.— Alterations  to  be  completed  on  or 
beioro  Dee.  1, 1904,  Oft,  730. 

HOOK  CIWBK,  Long  laid..  N.  Y.  (S.)  (W.  C. 
Baker.)    PLANS.— Approv.  May  10,  1903,  08, 

ss», 

BOOK  CRBBK,  Headowmere,  N.  Y.  (8.)  (W. 
C.  Baker.)  PLANS.— Br.  to  replace  existing 
str.  appror.  May  10, 1905,  Oft,  737. 

BOOK  CREEK,  between  the  City  of  New  York 
md  Hempstead,  N.  Y.  (S.)  (Margaret  A.  HiU.) 
PLANS.— Approv.  May  6, 1909,  00, 918. 

HOOK  CBEEK  (Fosten  Meadow  Canal),  on 
Junaka  and  South  Shore  B..  B.  (S.)  (Long 
Island  B.  B.  Co.)  PLANS.— Approv.  Mar.  21. 
1911, 11,  1087. 

BOQUIAM  B.,  Wash.  (8.)  (United  raOroads 
of  Washington.)  PLANS.— Approv.  Oct  % 
1^7,98,  531 

BOQCIAH  K^  Cbehalis  County,  Wash.  (8.) 
(Kortt»m  Pacific  By.  Co.)  PLANS.— Approv. 
Apr.  30,  1907;  modified  plans  in  lien  thereof 
approv.  Sept.  10, 1907,  08,  809, 870. 

HOQOABf  B^  Hocpiiam,  Wash.  (8.)  (City 
br.)    PLANS.— Approv.  Dec.  19  1899,  OOb  700. 

HOQOABf  B.,  Hoquiam,  Wash.,  and  WISHKA 
B^  Aberdeen,  Wash.  (S.)  (Northern  Pacific 
Ry.  Co.)  PLANS.— Beoonstr.  approv.  Apr.  X, 
1907, 07,  826u 

HOQUIAM  Bn  Hoquiam,  Wash.  (8.)  (Grays 
Harbor  A  Puget  Sound  By.  Co.)  PLANS.— 
Approv.  Dec.  13, 1906,  OO,  916. 

BOQUIAM  B.,  Hoquiam,  Wash.  (6.)  (City 
br.)  PLANS.— Beoonstr.  approv.  Oct  16,  1909, 
101,1034. 

HOQUIAM  Bi,  at  Bamer  Avenue,  Hoquiam, 
Wash.  (B.)  (City  br.)  PLANS.— Approv. 
Jime  17, 1910, 10. 1030. 

BOUSATONICB.    (See  CkMOob.  etc.) 

flOUSATONIC  B.,  Stratford,  Conn.  (A.) 
(Hi^way.)  88,  2611.  PLANS.— Description. 
Lt  Col.  Houston  recom.  fifth  and  sixth  spans 
be  made  draw  spans.    88, 2612. 

HOUSATONIC  Bn  between  Stratford  and  Mil- 
told.  Coon.  (O.)  (Washington  Br.,  Fairfield 
and  New  Haven  Counties.)  PLANS.— Speci- 
fied allerationa  required  on  or  before  Dec.  1, 
vm.  Board  of  oommisslonen  decided  to  build 
newbr.    M.474. 


HOUSATONIC  R^  between  Milford  and  Strat- 
ford, Conn.  (8.)  (New  York,  New  Haven  & 
Hartford  B.  B.  Co.)  PLANS.-BebuIldlnK 
approv.  May  12, 1904.  04,  718. 

^HOUSTON  Bn  Calcasieu  ParUi,  La.  (8.)  (Kan- 
sas City,  Shreveport  A  Oulf  By.  Co.)  PLANS.— 
For  new  br.  approv.  Oct  18, 1899,  00b  699. 

HUDSON  B.,  Albany,  N.  Y.    (Dr.)    Oft,  719. 

HUDSON  Bn  at  New  York  City.  (Sp.)  91,  4S3. 
BE.  convened  to  consider  and  report  upon  plan 
of  br.,  91,  3853.  Becom.  clear  headway  at  the 
middle  of  the  span  above  h.  w.  of  spring  tides 
be  increased  in  the  plans  to  not  less  than  150', 
91,  3869.  (Cols.  Abbot,  Comstock,  and  Hous- 
ton, and  Lt  €k>l.  Gillespie.)  LEOISLATION.- 
Br.  au.  by  act  July  11,  1890;  requirements  of  the 
act,  91, 3853. 

HUDSON  R^N.Y.    (Dr.)    11,1078. 

HUDSON  Rn  New  York  City,  N.  Y.  (Sp.) 
(New  York  A  New  Jersey  Br.  Co.)  LEGIS- 
LATION.—Companies  au.  to  oonstr.  br.  by  act 
June  7,  1804,  96,  423.  PLANS.— Submitted 
June  4,  1895;  approv.  without  date,  contingent 
upon  report  of  board  of  harbor  lines,  1806,  which 
recom.,  Feb.  28, 1896,  revised  plans  of  apimaches 
and  map  of  k)catkm;  approv.  Mar.  13,  1896,  90, 
433.  Detailed  plans  submitted  Mar.  10,  1897; 
approv.  May  34, 1899,  99, 619. 

HUDSON  B.,  near  33d  Street,  Nevr  York  City, 
N.  Y.  (Sp.,  etc.)  (North  Biver  Br.  Co.) 
PLANS.— Modified  plans,  conforming  to  the 
requirements  as  to  height  fixed  by  the  War 
Dept,  approv.  Dec.  29, 1891,  93, 403. 

HUDSON  Rn  New  York,  N.  Y.  (Sp.)  (Now 
York  &  New  Jersey  Br.  Co.)  Au.  act  May  34, 
1899.  PLANS.— Modificatkm  of  detailed  plans 
approv.  July  3, 1900,  01,  650. 

HUDSON  R^  Poughkeepsfe,  N.  Y.  (S.)  (Cen- 
tral New  England  By.  Ck>.)  PLANS.— Be- 
oonstr. approv.  Aug.  17, 1906,  07, 82L 

HUDSON  Rn  Troy,  N.  Y.  (O.  and  A.)  (Dela- 
ware &  Hudson  Co.— Benssolaer  A  Saratoga 
B.  B.  br.)  PLANS.— Alterattons  to  be  com- 
pleted on  or  before  1  year  from  date  of  service  of 
notfoe,  Apr.  39, 1901,  01, 669. 

HUMPTUUPS  Rn  Wash.      (A.)      (Northern 
Pacific  By.  Co.)    PLANS.— Beoonstr.  approv 
Mar.  30, 1903,  03, 651. 

HUMPTUUPS  Rn  Chehalis  County,  Wash.  (S.) 
(Cbehalis  County  br.)  PLANS.— Approv.  Sept 
38, 1903, 04, 714;  and  Apr.  3, 1907,  07,  826. 

HUNTING  CREEK,  Atozandria,  Va.  (Sp.,  etc!) 
(Washington.  Alexandria  &  Mount  Vernon 
Electric  By.  Co.)  LEGISLATION.— Company 
au.  to  constr.  br.  under  act  July  13,  1882,  sec.  3, 
and  act  of  Virginia.  PLANS.— Approv.  Aug. 
20,  1892,  on  condition  that  the  width  of  draw 
opening  be  increased  to  40'  when  so  desired  by 
the  Sec.  of  War.  92,  409. 

HURON  R.,  Huron,  Ohio.  (Sp.  etc.)  (Lake 
Shore  &  Mkihigan  Southern  By.  Ck>.)  LEG- 
ISLATION.—Company  au.  to  constr.  te.  under 
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act  Sept.  19.  1800,  sec.  7,  and  act  of  Ohio. 
FLANS.— Approv.  Dec.  18, 1801,  9a,  402. 

HUBON  R«,  at  Van  RanaaelMr  Street,  Huron, 
Ohio.       (S.)       (Br.  of  Erie  County,   Ohio.) 
PLANS.— Br.  to  replace  existing  oue  appror.* 
FeB.  17, 1011, 11, 1087. 

HUTCHINSON  B.  (East  Chester  Creek),  Pel- 
ham  B.  Park,  New  York,  N.  Y.  (S.)  (Harlem 
River  it  Portchester  R.  R.  Co.— New  York, 
New  Haven  &  Hartford  system.)  PLANSw— 
Beholldlng  approv.  July  13, 1006.  Mi  800. 


HUTCHINSON  B.  (East  Chester  Creek) 
Post  Rood,  Borough  of  The  Bronx,  Nev  Yc 
N.  Y.    (8.)    (City  hr.)    PLANS.— T^i 
and  permanent  hr.  to  replace  existing  str.  «pi 
Jan.  15»  1000, 00,917. 

HTUSBOS  CBEBK,  Lincoln  Avenue, 
Wash.    (S.)    (Piaroe  County  br.)    PLANS/ 
Approv.  Oct.  19, 1906|  oe»  903. 
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I. 


n^UNOBH.  (fleeOhioB.) 

n-U'fOIS  E,  Betrdstown,  in.  (O.)  (Chfci«o, 
®«rt^n«too  A  Quioey  Ry.  Co.)  PLANS.— 
AltBntiani  to  beoomptotBd  on  or  before  3  numfhs 

&oinlUr.8,l»i,04,722. 

""JJ'OIS  E,  Bearttatoira,  m.  (O.)  (City  br.) 
PLAN8.-AlterattB8  to  be  completed  on  or 
hebre  3  oootlis&oin  Ifar.  14, 1Q04, 04, 7M. 

«^OISE,m.  (Dr.)   0»,681. 

'^^MS  E^  near  CMlicothe,  ni.  (O.)  (At- 
^jM^T^ipeki&StntaFeRy.Co.)  PLANS.— 
T^^  •PProv.  Jan.  7,  1903,  03,  647.  Al- 
w»iioo8  to  be  completed  on  or  before  3  moothB 
^^«- 8, 1804. 04, 722. 
^  ?J^  *^  between  Cohunbiana  and  Kampa> 

W«i»r«'   ^^"'  "^-^   (LitchfleM,  CarroUtoQ  A 
^^  *•  ».  Co.)    LEQISLATION.-Com- 

fi5*r^'- J' 18W.  92,401.    PLANS.-Modl- 
Vj.ijTg^P"*^'  Nov.  4, 1»1.  and  May  9, 18B8, 

R  ^  ^  QrlggSTlIlB,  ni.    (O.)    (Wabash 
^2:  ^-^    PUN8.-AlteratIons  to  be  com- 
P'**J^    befere  3  montha  from  Mar.  38, 1904 
w^seqnenUy  extended  3  months,  04, 723. 

^ffcfr^*^""*'™-  (8P-etc.)  (Chicago, 
f«na  4  St.  Loujg  jy  ^^^  ^  LEGISL ATION.- 

wnipwj  w.  to  constr.  br.  by  act  June  6,  1892. 

?LXS8.-Ai>prov.  Aug.  27, 1892,  98, 409. 

ILUN0I8  JL,  Havana,  HL  (O.)  (Chicago, 
PmA  &  8i  LouJs  Ry.  Co.)  PLANS.— Al- 
teitioDs  to  be  completed  on  or  before  3  months 
<nm  Mar.  12,  ifl04,  subseqnently  extended  to 
Sept  1,  ISM,  04, 722. 

™I8  R,  Havana,  m.  (O.)  (City  br.) 
aAN8.-AlteratJon3  to  be  completed  on  or 
w«3inontlafromMar.  18, 1901  subsequently 

"**W«d«r».04,722 

"JJ'JIS  B,  Havana,  IlL  (O.)  (lUtaob  Cen- 
™^JCo.)  PLANS.— Alterations  to  be 
««jP«W  oo  or  before  3  mimtbs  from  Mar.  8, 
"w  absequently  extended  to  July  16.  1904, 

•^•'  PLANS.-Alterations    to    be  com- 
"" «  betore  3  months  from  Mar.  16  1904 


pitted 


^«ntly  extended  2  months,  04,  722. 
(Cij^®  "^  *t  the  city  of  Lacon,  111.    (*S.) 
iMOft!     ^^^NS.-Approv.  Dec.  24,  1909, 

^^'— a  Doc.  740, 6a-2— vol  2 


■«««  R.  R.  Co.)   PLANS.-Approv.  Aug. 


ILLINOIS  B.,  OMT  Marquette,  m.  (O.)  (Late 
Shore  &  Michigan  Southern  Ry.  (30.)  PLANS.— 
Altaratkms  to  be  completed  on  or  before  3  months 
from  Mar.  8, 1904, 04, 722. 

ILLIlfOiS  B^  Meredosla,  III.  (O.)  (Wabash 
R.  R.  Co.)  PLANS.— Alteratfons  to  be  com 
pleted  on  or  before  3  months  from  Mar.  28, 1904 
subsequently  extended  3  months,  04, 722, 723. 

ILLINOIS  IL,  Ottowa,  Rl.  (S.)  (City  br.) 
PLANS^AppTOT.  Sept.  22, 1908,  09, 9U. 

ILLINOIS  Bt  near  Pearl  Landtag,  Ul.  (O.) 
(Cnileago  A  Alton  Ry.  Co.)  PLANS.- Altera- 
tions to  be  completed  on  or  before  8  months 
from  Var.  8, 1904, 04,  722. 

ILLINOIS  IL,  Pekin,  Rl.  (S.)  (Peoria  &  Pekin 
Traction  Co.)  PLANS.— Modified  plans  approv. 
Feb.  8, 1898,  98, 634. 

ILLINOIS  B.,  Pekin,  Rl.  (O.)  (City  br.) 
PLANS.— Alteratfons  to  be  completed  on  or 
before  3  months  from  Mar.  16, 1904,  subsequently 
extended  00  days,  04, 721. 

ILLINOIS  IL,  PeUn,  Rl.  (O.)  (Peoria  &  Pekin 
Union  Ry.  Co.)  PLANS.— Alteratfons  to  be 
completed  on  or  before  3  months  from  Mar.  16, 
1904, 04,  721. 

ILLINOIS  B.,  PeUn,  Rl.  -(O.)  (Peoria  &  PekM 
Termfaial  Ry.  Co.)  PLANS.— Alterations  to  be 
completed  on  or  before  3  months  from  Mar.  16, 
1904,  subsequently  extended  to  July  16,  1904, 
04,721. 

ILLINOIS  B.,  near  Pekin,  Rl.  (S.)  (St.  Louis, 
Peoria  &  Northwestern  Ry.  Co.)  PLANS.— 
Appror.  Aug.  8, 1911,  12, 130a 

ILLINOIS  B.,  Peoria,  Ul.   (O.)   (City  br.,  upper 
free  wagon  In'.)     PLANS.— Alterations  to  be 
completed  on  or  before  3  months  from  Mar.  16, 
1904,  subsequently  extended  2  months,  04,  721. 
ILLINOIS  B.,  Peoria,  Ul.     (O.  and  S.)     (City 
br.,  fower  free  wagon  br.)     PLANS.— Altera- 
tfons     to  be  completed  on  or  before  3  months 
from  Mar.  16,  1904,  04,  721.    Approv.,  07,  821. 
Reconstr.  approv.  Jan.  26, 1911,  11, 1086. 
ILLINOIS  Bn  Peoria,  Ul.    (O.)    (Toledo.  Peoria 
&  Western  Ry.  Co.)     PLANS.— Alterations  to 
be  completed  on  or  before  3  months  from  Mar. 
16, 1904,  subsequently  extended  60  days,  04,  721. 
ILLINOIS  B.,  Peoria,  111.    (O.  and  S.)    (Peoria 
&   Pekin  Unton   Ry.  Co.)     PLANS.— Altera- 
tfons  to  be  completed  on  or  before  3  months  from 
Mar.  16,  1904,  04,  721.    Approv.  Apr.  29,  1909, 
09,  918. 
ILLINOIS  R.,    Peoria,   Ul.      (S.)      (City   br.) 
PLANS.— For  replacing  br.  by  an  entirely  new 
str.  approv.  Aug.  3, 1904,  Off,  723. 

—25 
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ILLDTOIS  B^  Peork,  Dl.  (S.)    (Peoria.  Bloom-  INDIANA  H.  CANAL,  mt  Cblofo  Ate 

tngton  &  Chunisigii  Tractkin  Co.)    PLANB.—  Chicago, Ind,  (S.)  (LekeCoustrbr,)  F 

ApproT.  Uu.  33. 1906,  06.  SOS.  Appnv.  Uu-.  6,  IB13,  IS,  13t». 

ILUNOIS  B^  Psru,  Ul.    (A.  biuI  O.)    (City  te.)  INDIANA  H.  CANAL,  at  Csial  BIr 

PLANS.— AltoiBtkim   to   be  complBlod   on  or  Chicago,  Inil.  (8.)  (UtoCoontjhr.)  P 

bolore  3  maotba  riom  Mai.  16, 1W1,  EUbaeqamtlT  ApiKOT.  Ifai.  T,  IBll,  12, 13as. 

oitendad  to  Sopt.  1  l«04,O*,722.  INDIAN  B,,  tt  JnplWir  Nuiowj,  hilf  m 

ILLINOIS  H^  Sprbigralle;,  m.    (O.)   (Cttf  br.)  Hobe,  Fls.  (Palm  Beach  ConntT  far-)  P 

PLANB.— Aitenttons   to   bs  complstBd  on  ot  Appnv.  Tab.  1$,  IBll,  11,  loer. 

bofare  3  DwnUu  from  If ar.  18,  l«M.  subsoquantl;  INDIAN  B,  lllelL     (3  )     (lacksm.  L 

mUDdod  to  Sapt  1  1»04,  04.  m  Sagliiaw  B.  R.  Co.-Mliadgan  Cratn 

ILLINOIS  B„  Dtka,  Ul.    (S.)    (Br.  aroountTOl  PLANS.— RebaDdliig  appniT.  Jan.  30, 

La  Salle  and  towni  of  Deer  Park  am)  Uttcs,  m.)  648. 

PLANS.— Approv.  Feb.  18,  IKOT,  07,  815.  INCUEAHS  THOBOUaHFABE,  N. 

ILLINOIS  B..  near  Valley  Cttr,  111.    (B.)    (Wa-  Leonaidi  TboniBEbbiB.) 

basb  B.   H.  Co.)      PLANS.— For  recooBtr.  of  ingbAMS  THOBODOHFABB,  V. 

oiistlngbr.  BpproT.  Uayn,  IBia,  la,lS07.  (Cpe   Bar   Comity    hr.)       PLANS.- 

ILLINOIS  and  MISSISSIPPI  CANAL,  Bo-  Mar.  4,  ISll,  1 2, 1306. 

reau   County,    IIL       (S.)       (Chicago    &   North  INLAND  WATBBWATS.    (Saa  Chrt 

Wertara  By.  Co.)     PLANS.— AppniT.  Out,  ft.  WlUntngton  DaL  ato.) 
IMl,  03, 586.    Appro*.  Hay  16, 1W4, 0«,  TIS.  71S. 

INDIAN  KBT.    (San  Florida  EajB.) 
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U1L4ICA  B.,  beadi  ebtt.,  Boclnwsy  Beach, 
N*Y.  (S.)  (Brooklyn  &  Junaicft  Bay  Turn- 
plksCo.)    PLANS.-ApproT.  Deo.  21,  1808» 

99,62L 

JAMAICA  B,,N.Y.  (8.)  (Brooklyn  &  Jamaica 
Baj  Toropike  Co.)  PLANS.— ModtflcatioDe  in 
orig.  plans  (DttL  31, 18M)  approv.  Oct.  »,  1900, 

0I,65J. 

JAMES  B^  Bkhmond,  Va.  (S.)  (Biohmood, 
Petenborg  k  CuoUna  R.  B.  Co.)    PLANS.— 

AppnT.Jalj28,lW9.90,623. 

JARNIGAN  SLOUGH,  CaL  (S.)  (Eureka  & 
F^  Water  Ry.  Co.)  PLANS.— Approv.  Mar. 
25,1902, 02,  £87,588. 

RWPISHCBEEIL  (See  Fkvlda  Keys.) 

JOHN  DAY  l^Oteg.  (Dr.)   03.581. 

JOHN  DAT  R,  Ong.  (8.)  (Astoria  4c  Cdnmbia 
Kiw  R.  R.  Go.)  PLAN8.-AppiOT.  Nor.  la 


lOHHSB.   (SeeChehaliBB.) 

JOHH8  B^  ChehaUs  County  (sec.  2,  T.  16  N., 
B.  11  W.,  WiUamette  mertdlan).  Wash.  (B.) 
PLANS.— Approv.  Oct.  5, 1910, 11, 1083. 

JOHHSON  CIUSBK.   (See  AJbemarle  Sound.) 

JONBS,  or  WBLSHlfAIf 8,  CBEBK,  N.  PT. 

CBEBK,  and  SHALLOW  CREEK,  Kd.   (S.) 

(Baltimora,  Spanowa  Point  de  Chesapeake  By. 

Co.)    PLANS.— Approv.  Dec.  »,  1904,  0«,  726. 
JUPITBB  NABBOWS,  Fla.    (See  Indian  B.) 
nrPITEBB^Fla.    (Dr.)    08,642. 
lUnTEB  B.,  FU.    (8.)    (Jacksonvflle,  St.  Au- 

gustfaie  A  Indian  Biver  By.  Co.)     FLANS.— 

Approv.  Aug.  15, 1808,  93»  471. 
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K. 


KABEKOlf A  If  ARROWS,  Kinn.  (8.)  (St. 
Paul,  MimieapoUB  &  MaDitoba  By.  Co.) 
PLANS.~Appniv.  liar.  14, 1898,  98. 684 

KALAMAZOO  R^  Allegan,  Mich.  (S.)  (Fere 
Marquette  R.  R.  Co.)  PLANS.— ApproT.  Oet. 
1, 1901, 03, 686.  ReooDstr.  approv.  Mar.  33, 1908* 
08,872. 

KALAMAZOO  R^  Mich.    (Dr.)    09,912. 

KALAMAZOO  R^  New  RlchmoiKi,  Mich.  (A. 
and  O.)  (Chicago  &  West  Michigan  Ry.  Co.) 
PLANS.—Approv.  June  13,  1899,  for  a  40'  draw 
over  main  chan.  before  Aug.  26,  1899.  On  July 
31,  1899,  previous  action  modified,  at  option  of 
company,  as  specified.  99,624.  Company  failed 
to  alter  br.  within  time  specified.  Altention 
plans  as  required  by  the  department  accepted 
Mar.  13, 1900.  as  satisfactory.  Time  extended  to 
July  16, 1902.    00^702. 

KANAWHA  R.    (See  Ohio  R.) 

KANAWHA  R^  Charleston,  W.Va.(Sp.)  (Kana- 
wha Br.  A  Terminal  Co.)  Au.  act  Mar.  3, 
18S7.    PLANS.— Approv.  Apr.  6, 1907,  07, 819. 

KANAWHA  (LltUe)  R^  Main  Street,  Qlenville, 
W.  Va.  (S.)  (Oilmer  County  br.)  PLANS.— 
Approv.  Aug.  23, 1910, 11, 1083. 

KANAWHA  R^  Montgomery,  W.  Va.  (S.) 
(Penn  Br.  Co.)  PLANS.— Approv.  July  26, 
1905,  06,  801. 

KANAWHA  R.,  Montgomery,  W.  Va.  (8.) 
(Montgomery  Br.  Co.)  PLANS.— Approv. 
Sept.  5,  1907,  08,  869.  Map  of  new  location 
approv.  Sept.  8,  1908;  new  approv.  in  name  of 
Montgomery  &  Cannelton  Br.  Co.,  and  former 
approv.  canceled  Feb.  16, 1900,  00, 916. 

KANAWHA  Ri,  at  Montgomery  and  Cannelton, 
W.  Va.  (8.)  (Montgomery  Br.  Co.) 
PLANS.— Approv.  Sept.  8,  1908;  supple,  plans 
approv.  Feb.  16,  1909,  and  plans  for  f^ilse  work 
approv.  Nov.  13, 1009, 10, 1025. 

KANSAS  Ri,  Kansas  City,  Kans.  (8.)  (Chi- 
cago, Rock  Island  it  Pacific  Ry.  Co.)  PLANS.— 
Rebuilding  approv.  Apr.  14, 1905,  05, 726. 

KANSAS  R.,  S:ansas  City,  Kans.  tS.)  (Kansas 
City  Viaduct  &  Terminal  Ry.  Co.)  PLANS.— 
Approv.  June  1, 1905, 06, 727. 

KAW  (Kansas)  R.,  Kansas  City,  Kans.  (S.) 
(S:ansas  City  Belt  Ry.  Co.)  PLANS.— Re- 
oonstr.  approv.  Sept.  19,  1905;  approv.  amended 
by  instrument  dated  Dec.  2,  1905,  and  modified 
plans  approv.  Jan.  11. 1907,  00,  803;  07,  824. 

KANSAS  R.,  Kansas  City,  Kans.  (S.)  (Missouri 
Pacific  Ry.  Co.)    PLANS.— New  V.  to  replace 


ezlBtIng  br.  appror.  Deo.  »,  1909,  lO,  IfOk 
Reoonitr.  approv.  July  18, 1911, 11, 1299.    « 

KANSAS  R.,  Kansas  City,  Kans.  (8.)  (Union 
Pacific  R.  R.  Co.)  PLANS.— Rebuilding  approv. 
Jan.  7, 1900,  09, 010.    Reoonstr.  approv.  May  28^ 

1910, 10,  loaa 

KANSAS  R.,  Kansas  City,  Kans.  (1,300'  abov« 
mouth).  (8p.)  (Edgewater  Connecting  Ry. 
Co.)  Au.  act  Feb.  0,  1909,  and  Feb.  3  1910. 
PLANS.— Approv.  Jan.  80, 1911, 11, 1080. 

KANSAS  R.,  James  Street,  Kansas  City,  irim». 
(Q.)  (Wyandotte  County  br.)  PLANS.— 
Reconstr.  plans  approv.  May  12, 1911, 11. 1089. 

KANSAS  R.,  West  Kansas  Avenne,  Kansas 
City,  Kans.  (8.)  (Wyandotte  County  br.) 
PLANS.— Beoonitr.  of  existing  br.  approv.  Mar. 
4, 1912, 13, 1306. 

KANSAS  R.,  Topeka  Kans.  (8.)  (Topeka  Ry. 
Co.)  PLANS.- Rebuilding  s^pror.  Nov.  4 
1904,05,724. 

KASKASKIA  (Okaw)  R^  near  Baldwin,  IlL 
(8.)  (MobOe  &  Ohio  R.  R.  Co.)  PLANS.— 
Rebuilding  approv.  May  17, 1906, 06, 807. 

KASKASKIA  R^  near  Missouri  Junction,  HI. 
(o.)  (St.  Louis  &  Southern  Illinois  Ry.  Ot.) 
PLANS.— Approv.  June  14, 1901, 01, 667. 

KASKASKIA  R.,  Randolph  County,^ m.  (8.) 
(St.  Louis  Valley  Ry.)  PLANS.— Approv. 
Aug.  6, 1901,  Oa,  683. 

KAWKAWLIN  R^  Bay  County,  Mkh.  (8.) 
(Detroit  A  Mackinao  Ry.  Co.)  PLANS.— 
Approv.  June  39, 1896, 98, 427. 

KENDTJSKEAG  R.,  Bangor,  Me.  (8.)  (Maine 
Central  R.  R.  Co.,  lessee  of  European  A  North 
America  Ry.)  PLANS.- Reoonstr.  approv.  May 
26, 1905,  05,  727. 

KENNEBEC  R.    (See  Atkins  B.)      • 

KENT  ISLD.  NARROWS,  Md.  (8.)  (Qoeen 
Anne  County  br.)  PLANS.— Approv.  June  22, 
1904, 04,  719. 

KENT  ISLD.  NARROWS,  Kent  IsM.,  Md. 
(S.)  (Queen  Annes  R.  R.  Co.)  PLANS.- 
Approv.  Mar.  13, 1901, 01, 665. 

KENT  ISLD.  NARROWS,  Md.  (Dr.)  03, 
681:07,815. 

KENT  NARROWS,  Md.  (8.)  (Maryland,  Dela^ 
ware  A  Virginia  Co.)  PLANS.— Reoonstr.  of 
existtaig  br.  approv.  Sept.  12, 1911,  IS,  1301. 

KENTUCKY  R.,  Ky.  (A.)  88,  2S74.  LEG- 
I8LATI0N.— Notice  served  as  to  alterations 
required,  90,  342.  PLANS.— Location  and 
dimensions  of  brs.  crossing  the  imp.  portJoo  of 


I     t 
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tbe  Kentucky  B.,  88,  2574.  Br.  at  WorthvlUa 
and  2  at  Frankfort  restrict  navigation,  and  Capt. 
Post  reeom.  that  tbsy  be  rabed  or  rebuilt,  88* 
3S<5,2S76. 

EEJrnJCKT  B.,  CarroUton,  Ky.  (8.)  (Carroll- 
too  &  PreBtonTlIle  Br.  Co.)  PLANS.— Approv. 
Not.  10,  UN.  00, 699.  Former  approv.  of  plana 
of  Cflrrolttan  Electric  Co.,  Not.  10,  18W,  can- 
eekd.  Ri^ta  tranaferrod  to  Carroilton  &  Pres- 
toBTiUe  Br.  Co.,  and  plana  approv.  in  latter  name 
Jnl7  25,19QO,01,662. 

KENTUCKT  &.,  Ford,  Kj.  (b.)  (Lonbville  & 
NashTJllB  R.  R.  Co.)  PLANS.—Rebuilding 
approT.  Apr.  14, 1906, 06,  806. 

mrnJCKT  &.,  Frankfort,  Ky.  (O.)  (Louis- 
Tite  &  Nashville  R.  R.  Co.)  PLANS.-Altera- 
tioQs  required  by  Jan.  1,  1990;  time  extended  to 
Ift&.9,  1891,  80,  376.  Required  to  raise  br.  lO', 
CD  or  beftace  Sept.  1,  1893,  01,  436.  Plana  for 
raiBiiig  far.  IT  4"  In  all,  required  under  act  Sept. 
IS.  law.  approv.  Oct.  24, 1892,  08,  471. 

KEfTUCKT  B.,  Ky.  (S.)  (City  of  Frankfort 
and  County  of  Franklin  br.)  PLANS.— Under 
act  Sept.  19,  1890,  raising  of  br.  to  48'  4"  above 
Bffinal  po(d  level  au.  Sept.  8,  1891,  02,  411. 
Plus  for  elevating  br.  43'  A"  approv.  If  ay  22 
1893,08,478. 

KCrrCCKT  B^  St.  Clair  Street,  Frankfoi^,  Ky. 
(0.)  (Frankfort  County  br.)  PLANS.— Speci- 
fied alterations  to  be  made  on  or  before  Sept.  1, 
»2,93,41L 

KENTUCKY  B^  St.  Clair  Street,  Frankfort,  Ky. 
(0.)  (Cltybr.)  PLANS.— Alterations  required 
by  Jan.  1,  1890;  time  extended  to  Jan.  1,  1891, 
89,376. 

KENTUCKY  B^  near  Irvine,  Ky.  (8.)  (Irvfaie 
Fall  Br.  Co.)  PLANS.- Approv.  Sept.  17, 1909, 
10,1034. 

.  HJUTUUKY  B^  near  mouth  of  Sturgeon  Creek, 
Kt.  (S.)  (LoulsvIUe  &  Atlantic  R.  R.  Co. 
PLANa.-Approv.  Apr.  7, 1906,  06,  806. 

KENTTCKT  B^  near  Tyrone,  Ky.  (Sp.) 
(LoaisTiUe  Southern  Ry.  Co.)  «  LEQISLA- 
TION.—Company  an.  to  constr.  br.  by  act  Oct. 
9.  U8S,  80,  371.     PLANS.— Approv.  Mar.  80, 

1W,«8,87L 

KENTUCKY  B^  Wc^thvUle,  Ky.  (O.)  (Louis 
▼iOe  &  Nashville  R.  R.  Co.)  PLANS.— Altera- 
tbDs  required  by  Jan.  1, 1890;  time^tended  to 
Jan.  9, 1801, 80, 376. 

KBirruCKY  B^  N.  Fork.  (S.)  (Ohfo  &  Ken- 
tacky  By.  Co.)  PLANS.— Approv.  Oct.  27, 
l»9,0O,69gL 

KETTUCKY  B.  (N.  Fork),  below  Jackson, 
Ky.  (8.)  (Kentucky  Lumber  &  Veneer  Co.) 
PLAN8.~Approv.  June  b,  1902,  02, 589.  ICodl- 
^  plsns  for  changes  in  substr.  approv.  July  2S» 
l»2,03,64Si 

KOnnCKY  B.  (N.  Fork),  Breathitt  County, 
^<  (8.)  (Kentucky  R.  Hardwood  Co.) 
PLAN8.-Approv.  May  9, 1910, 10, 1030. 

KSKTUCKY  Rn  N.  Fork,  mouth  of  Walken 
^^'^f  Ky.    (Sp.)    (Kentucky  Union  Ry.  Co.) 


LEGISLATION.— Company  au.  to  constr.  br. 
by  act  Mar.  1,  1889.  PLANS.— Approv.  June 
10, 1889,  80,  372. 

KBNTVCKY  B.  (N.  Fork),  Ky.  (S.)  (Lexing- 
ton  &  Eastern  Ry.  Co.— Croesfaig  No.  2.) 
PLANS.— Approv.  Jan.  25, 1911, 11, 1085. 

KENTUCKY  B.  (N.  Fork),  Ky.  (S.)  (Lexing- 
ton  &  Eastern  Ry.  Co.— Crossing  No.  3.) 
PLANS.— Approv.  Jan.  26, 1911, 11, 1086. 

KENTUCKY  B.  (N.  Fork),  Ky.  (S.)  (Lexing- 
ton A  Eastern  Ry.  Co.— Crossing  No.  4.) 
PLANS.— Approv.  Jan.  26, 1011, 11, 1086. 

KENTUCKY  B.  (N.  Fork),  Ky.  (S.)  (I^xing- 
ton  A  Eastern  Ry.  Co.— Crossing  No.  5.) 
PLANS.— Approv.  Jan.  25, 1911. 11, 1085. 

KENTUCKY  B.  (N?  Fork),  Ky.  (S.)  (Uxfaig- 
ton  &  Eastern  Ry.  Co.— Crossing  No.  6.) 
PLANS.— Approv.  Jan.  25, 1911. 11, 1085. 

KENTUCKY  B.  (N.  Fork),  Ky.  (S.)  (Lexing- 
ton A  Eastern  Ry.  Co.— Crossing  No.  7.) 
PLANS.— Approv.  Jan.  25, 1911, 11, 1085. 

KENTUCKY  B.  (N.  Fork),  Ky.  (8.)  (Uxing- 
ton  de  Eastern  Ry.  Co.— Crosstaig  No.  8.) 
PLANS.— Approv.  Jan.  25, 1911, 11, 1085. 

KENTUCKY  B.  (N.  and  S.  Forks),  Beatty ville, 
Ey.  (8.)  (Brs.  of  George  I.  Hammond  et  al.) 
PLANS.— Approv.  Aug.  29, 1906,  07,  ^1. 

KEWAUNEE  B^  Kewaunee,  Wis.  (Sp.,  etc.) 
(Kewaunee,  (heen  Bay  &  Western  R.  R.  Co.) 
LEGISLATION.— Company  au.  to  constr.  br. 
under  act  July  13.  1892,  and  act  of  Wisconsin. 
PLANS.— Approv.  Sept.  6, 1892,  02, 410.  . 

KEWAUNEE  B^  Park  Street,  Kewaunee,  Wis. 

(S.)    (City  br.)     PLANS.— Submitted  July  2, 

1892,  for  replacing  old  with  new  br.;  approv. 

Oct.  14,  1892,  03,  466.    Approv.  May  19,  1906, 

08,727. 

KEY  WEST.    (See  Florida  Keys.) 

KIAMICHI  B.,  i  m.  sw.  of  Roby  or  Sawyer 
Okla.  (Choctaw  County  br.)  PLANS.— Approv 
Jan.  20, 1912, 12, 1304. 

KIAMICHI  B.,  4  m.  s.  of  Port  Townsend,  Choc- 
taw County,  Okla.  (8.)  (County  br.)  PLANS.- 
Approv.  Jan.  25, 1912, 12, 1304, 1305. 

KICKEMUIT  B.,  Warren,  R.  I.  (S.)  (New 
York,  New  Haven  &  Hartford  R.  R.  Co.) 
PLANS.— Reconstr.  plans  approv.  Apr.  7,  1911, 
11,1088. 

KINGSLEYS  CBEEK,  Fla.  (O.)  (County  br.) 
PLANS.— Narrow  opening  of  the  county  br., 
near  the  R.  R.  br.,  dangerous  to  S.  S.,  80,  2707. 

KINGSLEYS  CBEEK,  a  part  of  the  inland 
communicatton  between  Savannah,  Qa.,  and 
Jacksonville,  Fla.  (O.)  (Florida  Ry.  &  NavU 
gation  Co.)  PLANS.— Alteratfons  required  by 
Apr.  15,  1889;  time  extended  to  May  1,  1889. 
Br.  provided  with  a  56.7'  draw  span,  which  is 
sufficient.    80, 377. 

KINNICKINNICK  IL,  MUwaukee,  Wis.  (S.) 
(Chicago  &  North  Western  Ry.  Co.)  PLANS.- 
Reconstr.  plans  and  plans  for  a  temporary  br. 
approv.  Jan.  13, 1807,  07, 533. 
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KINNICKINNICK  B^  Clinton  Street,  Mil- 
waukee, Wis.  (S.,  Sp.,  etc.)  (City  br.)  LEG- 
ISLATION —City  au.  to  constr.  br.  under  aot 
July  13,  1892,  sec.  8,  and  act  of  Wisconsin. 
PLANS.— For  new  far.  approv.  Sept.  12,  1899^ 
92,  410.  Modified  plans  approT.  July  39  1803, 
93, 470.  ^ 

KINNICKINNICK  IL,  Linooln  Avenne,  Mil- 
waukee, Wis.  (S.)  (City  br.)  PLANS.— For 
temporary  br.,  iior  use  pending  reconstr.  of  exist- 
ing br.,  approv.  Nov.  X,  1898.  Modified  plana 
change  in  location  to  permit  constr.  of  br.  at 
Liacoln  Avenue,  approv.  Dec.  31,  1808.  99» 
621.  Reconstr.  plans  approv.  Sept.  21, 1809,  00^ 
609. 

KINNICKINNICK  &..  Klnnlckimik^  Avenue 
Mflwaukee,  Wis.    (8.)    ^Clty  br.)    PLANS  — 
Rebuilding  approv.  Sept.  17, 1907  08, 87a 

KINNICKINNICK  B^  near  Kinnickinniok  Av»> 
nue,  MUwaukee,  Wis.  (S.)  (Chicago  &  North 
Western  Ry.  Ck>.)  (See  above.)  PLANS.— 
Rebuilding  approv.  Sept.  17, 1907, 08, 87a 

KINNICKINNICK  It^  near  Kinnlckinniotk  Ave- 
nue, Milwaukee,  Wis.  (S.)  (Chicago,  Milwaukee 
A  St.  Paul  Ry.  Co.)  PLANS.— Br.  to  replaoB 
existing  str.  approv.  Sept  17, 1907, 08»  87a 


KLICKITAT  B^  Wash.    (S.)    (Portland  &  Se- 

attie  Ry.  Co.)   PLANS.— Approv.  Feb.  9, 1907 

07,825. 
KOOTENAI  Rn  Bonnen  Ferry,  Idaho.    (Sp.) 

(International    Ry.   0>.)       PLANS.— Appro?. 

Oct  19, 1906,  Oe,  799. 

KOOTENAI  R^  Bonners  Ferry,  Idaho.  (Sp.) 
(Bonners  Ferry  Bridge  (Donunisskm.)  An.  act 
Feb.  8,  1910.  PLANS.— Approv.  Feb.  18.  191U 
10b  1021. 

KOOTENAI  B^  Bonners  Ferry,  Idaho.  (8p.) 
(S:ootBnai  Valley  Ry.  (Do.)  An.  act  June  25, 
1910.  PLANS.— Approv.  Sept  13,  1910,  11, 
1079. 

KOOTENAI  a.,  near  Libby  Mont  (Sp.)  (Lin. 
ootai  County  br.)  Au.  act  Mar.  4, 1912.  PLANS.- 
Approv.  Mar.  16»  1912  IS*  1297. 

KOOTENAI  Rn  near  Rextord,  Mont  (Sp.) 
(Ltnootai  County  br.)  Au.  act  Mar.  4,  1911 
PLANS.— Approv.  Mar.  15, 1912»  12, 1297. 

KOOTENAI  Rn  near  Troy,  Mont  (Sp.)  (Lio- 
oohi  County  br.)  Au.  act  Mar.  4, 1912.  PLANS^ 
Approv.  Mar.  U^  1912, 19, 1297. 
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UCASSINE  BATOU,  La.  (8.)  (Louisiana 
Westam  R.  R.  Co.)  PLANS.— Approv.  Sept 
S,  1003, 04,  Hi 

LiCOMBE  BAYOU,  St  Tammany  Parish.  La. 
(8.)  (New  Orleus  Qreat  Nortbem  R.  R.  Co.) 
PLAN8.-Approv.  Sept  10, 1907,  08, 870. 

lAFOmCHB  BATOU,  La.  (8.)  (Morgan's 
l4iniiaDaATexa8R.R.&S.S.Co.)  PLANS.— 
Senostr.  plans  tppror.  July  »,  1809,  09, 623. 

lAFOUtCHJB  BATOU,  DonaldsonvlUe,  La. 
(S.)  (Lemaon  Co.,  Ltd.)  FLANS.— Approv. 
UiJ  10. 1905,05, 737. 

LiTOCBCHE  BATOU,  Labadievllle,  La.  (S.) 
(UMJeTiUe  Br.  Co.)  PLANS.— Approv.  Jmie 

11BB,03,470. 

lAFOUBCHB  BATOU,  Labadfeville,  La.  (8.) 
(EosBoe  CoDstantin,  Jules  Brasard,  and  Loais 
CoddoD.)  PLANS.— Approv.  May  23,  1906,  06, 

ffl7. 

UFOUBCHB  BATOU,  Laurd  Orove  Planta- 
tim,  near  Tblbodeaaz,  La. '  (8.)  (Trosdair  & 
Koblchaax  Co.,  Ltd.)    PLANS.- Approv.  Apr. 

»,U06,O6,806. 

UFOUBCBB  BATOU,  Lockport,  La.  (8.) 
(Lockport  Br.  Stock  Co.).  PLANS.— Approv. 
June  30, 1809, 98, 623. 

I<AFOCBCHB  BATOU,  NapoleonvUIe,  La.  (S). 
(NapQleoDTiOB  Br.  Stock  Co.)  PLANS.— 
Apprev.  Jinie  6, 18B3, 93, 470. 

lATOUBCHE  BATOU,  l^apoleonvflte,  La.  (8.) 
(Leoo  Qodehanx  Co..  Ltd.)  FLANS.— Approv. 
My  6, 1905,06, 800. 

UF0USCB1S  BATOU,  Plattenville,  La.  (8.) 
(BlkB^Wakeaeld  Cypress  Co.)  PLANS.— 
Appro?.  Nov.  9, 1911, 13, 1302. 

UroURCSB  BATOU,  Raodand,  La.  (S.) 
(Br.  of  M.  J.  Tberoit,  of  Lafourche  Crossing.) 
PLAN8.-Approv.  Oct  18, 1911, 12, 1302. 

UKK  BtJEAU,  La.  (8.)  (Morgan's  Louisiana 
<i  Texas  R.  R.  &  S.  8.  Co.)  PLANS.— Approv. 
%»,  1906, 06, 807. 

UKE  BUBAU,  8t.  Martin  Partth,  La.  (8.) 
Otesui Loolslaoa  &  Texas  R.  R.  &  8.  8.  Co.) 
PLAK8.-.Approv.  Aug.  16, 1906, 07,  82L 

UKK  CHAIIPLAIN,  between  Colchester  and 
Sooth  Hero,  Vt;  Grand  Isle  and  North  H6ro, 
Vt.;  iBd  North  Hero  and  Albany,  Vt  -(8p.) 
(BQttmd^anadian  R.  R.  Co.)  LBOISLA^ 
Tlon.-Company  au.  to  constr.  these  brs.  by 
«*  ?«>.  4. 1899.  PLANB.-Approv.  Mar.  16^ 
U».99kC19i 


LAKB  CHAMPLAIN,  between  North  Hero  and 
Albnrg.  (Sp.)  88.  308,  2432.  LEQISLA- 
TION.—Br.  an.  by  act  June  20,  1884,  *88,  2431. 
PLANS.— MaJ.  Adams  reported  br.  not  an 
obstr.  to  navigation,  88, 2432-2433. 

LAKB  CHAMPLAIN,  Rouse  Ft,  N.  Y.  (Sp.) 
LEGISLATION.— Br,  au.  act  Feb.  24.  1883, 
88,  271.  FLANS.— Chief  of  Engineers  recom. 
pUois  and  location  of  the  br.  be  approv.,  83, 
1611. 

LAKE  CHABIPLAIN,  at  Rouse  Ft.,  between 
Alburg,  Vt,  and  Champlahi,  N.  Y.  (Sp.) 
(Rutland-Canadian  R.  R.  Co.)  LEGISLA- 
TION.—Company  au.  to  constr.  br.  act  FebJ  4, 
1809.    FLANS.— Approv.  Feb.  10, 1900,  00,  097. 

LAKB  CHAMPLAIN  CHAN.,  North  Hero,  Vt 
(Sp.)  LEGISLATION.— Au.  act  Oct  12, 188S. 
FLANS.— Submitted  and  approv.  July  2,  1889, 
90,336. 

LAKB  CHABfiPLAIN,  Chan,  known  as  '<Tha 
Gut,"  between  Tromps,  South  Hero  Isld.,  and 
Bow  Arrow  Ft,  North  Hero  laid.,  Vt.  (O.) 
(Rutland  R.  R.  Co.)  FLANS.— Alternative 
alterations  to  be  completed  on  or  before  Dec. 
31, 1907,  or  withfai  4  months  from  Aug.  17,  1906, 
respectively,  07, 82& 

LAKE  CHARLES,  Ga.    (See  Calcasieu  R.) 

LAKES  DITCH  apd  BEACH  THOBOUGH- 
FARE,  Atlantic  City,  Atlantic  County,  N.  J. 
(on  line  of  new  highway  from  Fleasantvllle  to 
Atlantic  City).  (S.)  (Atlantic  County  brs.) 
PLANS.— Approv.  Feb.  3, 1903,  03, 648.  640. 

I4AKES  DOHA  and  EUSTIS  (waterway  con- 
necting), Fla.  (O.)  (Lake  County  br.) 
PLANS.— Alterations  to  be  completed  on  or 
before  Sept.  1, 1906,  06, 809. 

LAKES  DORA  and  EUSTIS  (waterway  con- 
necting), Fla.  (O.)  (Seaboard  Air  Line  Ry. 
Co.)  FLANS.— Alterations  to  be  completed  on 
or  before  Sept  1, 1906, 06, 809. 

LAKES  DOBA  and  EUSTIS  (waterway  con- 
necting), Fla.    (O.)    (Atlantic  C^ast  Line  Ry. 
Co.)    FLANS.— Alterations  to  be  completed  on 
or  before  Sept.  1, 1906, 06, 809. 
LAKE  ERIE.    (See  Detroit,  Mich.) 
LAKE  HARNET,  Fla.    (See  St  Johns  R.) 
LAKE  HURON.    (See  Detroit,  Mich.) 

LAKE   PEND    OREILLE,    Kootenai   County 
Idaho.       (8.)       (Northern    Faciflo    Ry.   Co.) 
PLANS.- Approv.  Oct.  10, 1902  03,  646. 

LAKE  PONTCHARTRAIN,  La.  (Dr.)  05, 
719. 


i 
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LAKE  PONTCHARTRAIN,  La.  (S.)  (New 
Orleans  &  Northeastern  R.  R.  Co.)  PLANS.— 
For  rebuildiDg  approv.  Mar.  15, 1906,  06. 805. 

LAKE  R.,  near  Ridgefield,  Wash.  (S.)  (Oregon 
&  Washington  R.  R.  (^.)  PLANS.— Approv. 
May  3,  1907,  07,  827.  Grantee  decided  not  to 
constr.  br.  and  approv.  was  revoked  by  Instru- 
ment dated  Nov.  22, 1910, 11, 1084. 

t.AKE  ST.  CROIX,  Hudson  City,  Wis.  (8p. 
and  A.)  (RaUway.)  LEGISLATION.— Br. 
au.  act  May  15,  1872,  78,  1091.  FLANS.— M^. 
Allen  reported  that  sheer  booms  should  be  placed 
to  assist  vessels  in  passing  the  spans,  88, 2637. 

LAKE  UNION  (e.  arm),  Hester  Avenue,  Seattle, 
Wash.  (S.)  (City  br.)  PLANS.— Rebuflding 
approv.  May  29, 1902,  02, 589. 

LAKE  UNION,  Seattle,  Wash.  (8.)  (Seattle 
Electric  Co.)  PLANS.— Approv.  Sept.  6,  1901, 
02,  585.  Temporary  str.  approv.  Nov.  17, 1908; 
change  of  location  approv.  Jan.  15, 1900,  09, 016. 

LAKE  UNION,  at  waterway  No.  14  and  East 
Lake  Avenue,  Seattle,  Wash.  (S.)  (City  hr.) 
PLANS.— Temporary  trestle  approv.  Mar.  15, 
1910, 10, 1028. 

LAKE  UNION,  at  West  Lake  Avenue  and  Stona 
Way,  Seattle,  Wash.  (City  br.)  PLANS.— 
Tempmnry  trestle  br.  approv.  Oct.  6,  1910,  11, 
1084. 

LAKE  UNION,  Wash.  (See  Puget  Sound  and 
Lakes  Union  and  Washington.) 

LAKE   UNION   and   LAKE   WASHINGTON 

(portage  between),  Seattle,  Wash.    (S.)    (City 
br.)    PLANS.— Approv.  Feb.  12, 1908,  08,  871. 

LAKE   UNION  and   LAKE   WASHINGTON 

(portage  between),  Seattle,  Wash.  (S.)  (Se- 
attle Electric  Co.)  PLANS.— Approv.  Aug.  17, 
1908,  09, 914. 
LAKE  UNION  and  LAKE  WASHINGTON, 
Wash.  (br.  over  right  of  way  fbr  a  canal  be- 
tween). (S.)  (Br.  of  city  of  Seattle.)  PLANS.— 
Temporary  br.  approv.  Jan.  20, 1910, 10, 1026. 

LAKE  WASHINGTON,  Wash.  (See  Puget 
Sound  and  Lakes  Union  and  Washington.) 

LAKE  WASHINGTON  SHIP  CANAL,  Se- 
attle, Wash.  (S.)  (City  br.)  PLANS.— 
Approv.  Apr.  29, 1902,  02, 688. 

LAKE  WASHINGTON  CANAL,  Seattle,  Wash. 
(S.)  (Northern  Pacific  Ry.  Co.)  PLANS.— 
Approv.  Aug.  5, 1902,  03,  645. 

LAKE  WASHINGTON  and  PUGET  SOUND 
CANAL,  at  13th  Avenue  West,  Seattle,  Wash. 
(S.)    (Seattle  Elcctrk;  Ck>.)    PLANS.— Approv. 
Apr.  5, 1910, 10, 1020. 

LAKE  WORTH  CHAN.,  Fla.    (Dr.)    03,642. 

LAKE  WORTH,  Palm  Beach,  Fla.  (S.)  (Florida 
East  Coast  Ry.  Co.)  PLANS.— Approv.  June 
14, 1901,  01,  667. 

LAKE  WORTH,  between  Palm  Beach  and  W. 
Palm  Beaoh,  Fla.  (8.)  (Palm  Beach  Imp.  Co.) 
FLANS.— Approv.  July  20, 1910, 11, 1082. 

LARRABEE  SLOUGH.    (See  Nooksak  R.) 

LAVACA  R.,  near  Texana  and  mouth  of  Navadad 
R.,  Tex.  (8.)  (St.  Louis,  Brownsville  &  Mexico 


Ry.  Co.)    PLANS.— Approv.  Apr.  15,  19a^,  05, 

727. 

LAZARETTO  CREEK,  Ga.  (A.)  (Savannah 
&  Tybee  R.  R.  Co.)  PLANS.— Very  little  C; 
difficult  to  pass  through  the  draw  without  strik- 
ing the  ps.,  89,  2796. 

LAZARETTO  CREEK,  Ga.    (Dr.)    00,797. 

LEAF  R.,  near  Atkinsons  Cneik.  or  Cochrans 
Ferry,  Miss.  (S.)  (Green  County  br.)  PLANS.— 
Approv.  Apr.  25, 1902,  02,  58& 

LEAF  R.,  near  Beaumont,  Miss.    (8.)    (Mobile 
Jackson  &  Kansas  City  R.  R.  Co.)    PLANS.— 
Approv.  Aug.  17, 1903,  04, 714. 

LEAF  R^  near  Beaumont,  Miss.  (S.)  (Perry 
Ck>unty  br.)  PLANS.— Approv.  Jan.  16,  1907, 
07,824. 

LEECH  LAKE  R.,  Minn.  (8.)  (Minneapolis, 
St.  Paul  &  Sault  Ste  Marie  Ry.  Co.)  PLANS.- 
Approv.  Apr.  21, 1910, 10, 1029. 

LESS  R«,  between  Swansea  and  Somerset,  Mass. 
(8.)  (Old  Colony  R.  R.  Co.,  New  York.  New 
Haven  &  Hartford  R.  R.  Co.,  lessee.)  PLANS.— 
Reconstr.  approv.  June  12, 1911, 11, 1090. 

LEIPSIC  R.,  Leipsfe,  Del.  (O.)  (Kent  County 
Iv.)  PLANS.— Alterations  to  be  oompk^ted  cm 
or  before  Sept.  1, 1909,  09,  919. 

LEIPSIC  R.,  Kent  County,  Del.  (O.)  (Kent 
County  br.— Martins  br.)  PLANS.— Alterations 
to  be  completed  on  or  before  Oct.  i,  1909. 09, 920. 

LEONARDS,  DIGRAMS,  and  CRA\'EN 
THOROUGHFARES,  ELDER  CREEK  and 
AMOS  CREEK,  N.  J.  (Brs.  of  Avalon  Boule- 
vard Co.)  PLANS.— 6  brs.  approv.  Nov.  30, 
1910, 11, 1085. 

LEONARDS  THOROUGHFARE,  N.  J.  (S.) 
(Cape  May  County  br.)  PLANS.— Approv. 
Mar.  4, 1012, 12, 1305. 

LBVISAFORK.    (See  Big  Sandy  R.) 

LEWES  CRBEK«  Lewes,  Del.  (8.)  (Queen 
Anne  R.  R.  Co.)  PLANS.— Approv.  Mar.  30, 
1898,  08,  635.  Modified  plans  approv.  Oct.  12. 
1910, 11, 1081 

LEWIS  AND  CLARK  R^  Clatsop  County,  On«. 
(8.)  (Clatsop  County  br.)  PLANS.— Approv. 
Mar.  26, 1903,  03,  MS. 

LEWIS  AND  CLARK  R.,  Oreg.  (S.)  (Clat- 
sop (bounty  br.)  PLANS.— Approv.  Mar.  30, 
1806,  06,  426.        \ 

LEWIS  AND  CLARK  R.  Oreg.  (Dr.)  02,  5S1: 
04,710. 

LEWIS  GUT,  Brklgeport  H.,  Conn.  (S.) 
(Bridgeport  Steeplechase  Co.)  PLANS.- 
Approv.  Apr.  16, 1908,  08,  872. 

LEWIS  R.,  Wash.    (8.)   (Washington  A  Oregon 

Ry.  Co.)   PLANS.- Approv.  Sept.  28, 1901,  02, 

586. 
LEWIS  R.,  La  Center,Wash.  (8.)  (Clark  Coonty 

Iv.)    PLANS.— Reconstr.  approv.  July  3, 19(W, 

01,66L 

LEWIS  R.,  near  Woodland,  Wash.  (S.)  (Oregon 
&  Washington  R.  R.  C^.)  PLANS.— Approv. 
May  4,  1907,  07,  827.    Approv.  revoked  by  In* 
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ftrament  dated  Nov.  25, 1910,  it  appearing  that 
i^rantee  did  not  inteod  to  constr.  br.,  11*  1084. 

LEWIS  R^  R.  Fork,  La  Center,  Wash.  (8.) 
CCbrk  Coimty  far.)  PLANS.— Approv.  Apr.  11, 
194, 94«  tf& 

LEWIS  B^  N.  Fork,  at  Woodland.  Waih.  <S.) 
(State  tar.)   PLAN8.~Approv.  Jan.  8,  1912,  13. 

13IH. 

LEWIS  B^  Wash.    (Dr.)    10.1019. 

LEXAHATCHE  (Jupiter)  IL,  near  West  Jupiter, 
FU.  (S.)  (Palm  Beach  County  br.)  PLANS.— 
ApproT.  July  20, 1910, 11, 1083. 

LICKING  B^  Farmers,  Ky.  (8.)  (Bath-Rowan 
Br.  Co.)    PLANS.— ApproT.  Sept.  1,  190S,  00^ 

Mo. 

LICKOIG  IL,  betireen  Newport  and  Covington, 
Ej.  (Sp.,  etc.)  (Kenton  and  Campbell  Coun- 
ties br.)  LEGISLATION.-Counties  au.  to 
constr.  tar.  under  act  Sept;  19,  1880,  sec.  7,  and 
art  of  Kentucky.  PLANS.— Approv.  Apr.  20, 
1862.  Plans  fH'  false  work,  to  be  erected  during 
constr.,  approv.  Aug.  10,  1892;  iiilse  work  and 
all  otastr.  to  be  removed  by  Oct.  1, 1892.    99. 404. 

UTTLE  B.  (Main  Thorotsre)  N.  J.  (S.)  (Cape 
May  County  br.)  PLANS.— Approv.  Mar.  6, 
1912, 12, 1306. 

* 

UTTLE  CALUMET  B.,  near  Chicago,  111.  (8.) 
(If fehigan  Ontral  R.  R.  Co.)  08. 530.  PLAN&— 
RectKistr.  plans  approv.  June  16, 1898. 

UTTLE  CALUMET  B.,  near  Chicago,  HI.  (8.) 
(Cslamet  Western  Ry.  Co.)  PLANS.- Approv. 
May2,18W,9B.623. 

UTTLE  CHUTB^  U.  8.  canal  at  lock.  Wis. 
(8.)  (Kaukauna  br.)  PLANS.— Appnov.  June 
23,1894,91,429. 

UTTLE  FOBK  B.,  near  Little  Fork,  Minn. 
(S.)  (Big  Fork  &  Intemattonal  Falls  Ry.  Co.) 
PLANS.— Approv.  Apr.  16, 1907,  07. 82& 

UTTLE  HELL  GATE.    (See  East  R.) 

UTTLE  HOQUIAM  B..  at  fioquiam,  Wash. 
(S.)  (dtybr.)  PLANS.— Recoostr.  an  existing 
tr.  approv.  Feb.  2S,  1910, 10. 1027. 

UTTLE  ISLAND,  chan.  separating  it  (rom 
mainland  at  OstervUle,  in  town  of  Barnstable. 
MssB.  (Sp.)  (Keasrs.  F.  W.  Dfcklnaon,  |t.  M. 
Winijeld,  F.  P.  Foster,  and  J.  H.  Murphy.) 
LEGISLATION.— Owners  an.  to  constr.  br. 
under  act  Sept.  19, 1880,  sec.  7,  and  act  of  Massik 
chusetts.  PLANS.— Approv.  May  19,  1891,  91, 
431. 

UTTLE  KANAWHA  B.    (See  Ohio  R.,  etc.) 

UTTLE  KANAWHA  B..  Braxton  County,  W. 
Vs.  (S.)  (Coal  &  Coke  Ry.  Co.)  PLANS,— 
PIsns  in  lieo  of  those  approv.  May  1,  1903,  for  a 
tar.  to  be  built  by  the  Little  Kanawha  R.  R.  Co., 
^ere  approv.  July  29, 1904,  Off.  723. 

UTTLE  KANAWHA  B.,  Bumsville,  W.  Va. 
(S.)  (Baltimore  A  Ohio  R.  R.  Co.)  PLANS.— 
BecoDstr.  approv.  June  27  1906,00,808. 

UTTiM  KANAWHA  B.,  BumsvUle,  W.  Va. 
(8.)  (Town  br.)  PLAN8.~ApproT.  June  28, 
Iff».06^808L 


UTTLE  KANAWHA  B..  at  GOmer  SUtioo, 
W.  Va.  (8.)  (County  br.)  PLANS.— Approv. 
June  7, 1910, 10. 1030. 

UTTLE  KANAWHA  B.,  Grantsvflle  (Granite- 
ville),  W.  Va.  (8.)  (Calhoun  County  br.) 
PLAN8.— Approv.  Oct.  27,  1909,  10.  1025. 
Approv.  Oct.  22, 1909,  and  Mar.  10,  1910.  Modi- 
fled  plans  apiwov.  Apr.  3,  1912,  13.  1306,  1307. 
New  plans  apiwov.  June  21,  1912,  and  taistru- 
ment  dated  Apr.  3, 1912,  canceled,  13, 1308. 

UTTLE  KANAWHA  B.  Hyers  Run,  Braxton 
County,  W.  Va.  (8.)  (Braxton  County  br.) 
PLANS.— Approv.  Feb.  21, 1003,  03, 649. 

LITTLE  KANAWHA  B.,  Parkersburg,  W.  Va. 
(A.)  (County,  etc.)  PLANS.— Description,  88, 
2577.  Capl.  Post  recom.  it  be  converted  into  a 
drawbr.  by  building  a  mkldle  p.,  88,  2577.  Br. 
destroys  a  former  landing  of  Ohio  R.  steamers, 
and  prevents  the  use  of  the  mouth  of  the  R.  as 
an  k9e  h.,  88, 2649. 

UTTLE  KANAWHA  B^  Parkersburg,  W.  Va. 
(8.)  (Parkersburg  A  South  Side  Br.  Co.) 
PLANS.- Approv.  Mar.  15, 1907,  07, 826. 

UTTLE  KANAWHA  B^  Wirt,  Calhoun,  Gilmer, 
and  Braxton  Counties,  W.  Va.  (S.)  (Little 
Kanawha  R.  R.  Co.)  PLANS.— Of  7  brs.  over 
this  stream  approv.  May  1, 1903,  03, 660. 

UTTLE  POTT8BUBG  CBEEK,  DuvaU 
County,  Fla.  (8.)  (Duvall  County  br.) 
PLANS.— To  replace  existing  br.  approv.  Jan. 
29, 1910, 10, 1027. 

UTTLE  BED  B^  Ark.    (Dr.)    07,815. 

UTTLE  BED  B.,  Pangbum,  Ark.  (8.)  (Harry 
Churctadll.)  PLANS.— Approv.  May  22,  1909, 
09,918. 

UTTLE  B..  Ark.    (Dr.)    07.816. 

UTTLE  IL,  Ark.  (8.)  (Jonesboro,  Lake  City 
&  Esstem  Ry.  Co.)  PLANS.— Rebuilding 
approv.  July  12, 1906, 06. 801. 

UTTLE  IL,  in  Catahouhi  Parish,  La.  (S.) 
(Louisiana  A  Arkansas  Ry.  Co.)  PLANS.— 
Approv.  Sept.  19, 1911, 13. 1301. 

UTTLE  B.»  La.  (Sp.)  (Houston,  Central  Ar- 
kansas A  Northern  R.  R.  Co.)  LEGISLA- 
TION.—Company  au.  to  constr.  br.  by  act  Aug. 
6,  1888:  amending  act  Aug.  18,  1890,  91,  429. 
PLANS.— Approv.  Nov.  5,  1890.  Navigation 
interests  require  a  drawbr.;  new  plans  for  same 
approv.  June  15, 1891.    91, 429. 

UTTLE  IL,  near  Morris  Ferry,  Ark.  •  (Sp.) 
(Texarkana  A  Fort  Smith  Ry.  Co.)  LEGIS- 
LATION.—Company  au.  to  constr.  br.  by  act 
Apr.  21,  1894;  amending  act  Jan.  19,  1895. 
PLANS.— Approv.  Mar.  27,  1895,  on  certain 
conditions  respecting  height  above  water,  9ff, 
475. 

UTTLE  R.  (near  Whltecliffs),  Ark.  (8.)  (Kan- 
sas City  Southern  Ry.  Co.)  PLANS.— Approv. 
Oct.  10,  1902,  03,  646.  Plans  in  lieu  thereof 
approv.  June  15, 1906, 06, 808. 

UTTLE  B.»  between  Grant  and  Catahoula 
Pariihei,  near  Simmons  Ferry,  La.  (8.)  (Louisi- 
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ana  &  Arkansas  R.  R.  Co.)   PLANS.— AppfOT. 
May  9, 1903,  03, 650. 

UTTLB  A.,  JoneBvlUe,  La.  (8.)  (Catabonla 
Pariah  br.)  PIiANS.— BebolkUiig  approv.  Hay 
90,1900,09,918. 

UTTLB  B.,  between  JoneerlUa  and  Tititty,  La. 
(8.)  (Catahoula  Parteh  tr.)  PLANS.— Appror. 
June  i;  1904, 04, 719. 

LITTLB  B.,  Lodie  Ferry,  Ark.  (8.)  (St.  Louis, 
San  Francisco  &  New  Orleans  R.  B.  (3o.) 
PLANS.— Br.  to  replace  existing  str.  appror. 
May  31, 1904, 04, 719. 

UTTLB  B.,  Lynn,  Mass.  (8.)  (City  br.) 
PLANS.— ApproT.  Ang.  1, 1907,  Q8, 888. 

UTTLE  B.,  near  Mkldletown,  Conn.  (8.)  (New 
York,  New  Haven  &  Hartfocd  R.  R.  Co.) 
PLANS.— Eeoonsir.  plans  approv.  July  9.  1910, 
11,1082. 

UTTLB  B^  Fvry,  Wadiington  County,  Me. 
(O.)  (Citybr.)  PLANS.— Alterations  required: 
A  draw  with  16'  width  of  opening  in  the  chan. 
span  of  the  br.  to  be  completed  within  3  months 
from  Oct.  15,  1805;  time  extended  frequently, 
last  extension  being  to  Sept.  1, 1806,  96, 437. 

UTTLB  B^  near  Whiteclills  (Folminft),  Ark. 
(8.)  (Memphis,  Paris  A  Oulf  R.  R.  Co.) 
PLANS.— ApproY.  May  9, 1907, 07,  837. 

UTTLB  SHOALS  B.,  Minn.    (See  Big  Fork  R.) 

UTTLB  ST.  MABKS  B^  Fla.  (See  St.  Marks 
R.,  Fla.) 

UTTLE  SUNFLOWEB  R^  in  Sharkey  County, 
and  Big  Sunflower  R.,  in  Sharkey  and  Yasoo 
Counties,  Miss.  (S.)  (Yaioo  &  Mississippi  Val- 
ley R.  R.  Co.)  PLANS.— ApproY.  Apr.  24, 1906, 
06,806. 

LITTLE  TENNESSEE  B.,  Nfles  Ferry,  Tsmu 
(S.)  (LoufsviUe  &  Nashville  R.  R.  Co.) 
PLANS.— Br.  to  replace  existing  str.  approv. 
Oct.  31, 1904,  05,  724. 

UTTLB  WABASH  B.,  New  Haven,  Bl.  (8.) 
(Gallatin  and  White  Counties  br.)  PLANS.— 
Approv.  Nov.  9,  1804;  modified  plans  approv. 
Feb.  23, 1895.    Br.  completed.    96, 477. 

UYINGSTONE  CBEEK,  near  Cnmly,  N.  C. 
(8.)  (Seaboard  Air  Line  Ry.)  PLANS.— 
Reconstr.  approv.  Sept.  19, 1907, 08, 870. 

LOCUST  FOBK,  Ala.    (See  Black  Warrior  R.) 

LOGGT  BATOU,  La.  (Sp.)  (Shreveport  & 
Red  River  Valley  Ry.  Co.)  LEGISLATION.— 
Company  au.  to  constr.  br.  by  act  Apr.  11, 1808, 
99,  619.  PLANS.— Approv.  Apr.  12,  1899. 
Temporary  br.  for  use  during  constr.  of  per- 
manent  br.  au.  to  be  built  at  this  place.    99, 619. 

LONG  BEACH  CHAN.,  from  Bamum  Isld.  to 
Inner  Beach,  N.  Y.  (S.)  (Hempstead  city  br.) 
PLANS.— Approv.  Dec.  34, 1806,  97, 533. 

LONG  BEACH.  CHAN^  Wreck  Lead,  Long 
Md.,  N.  Y.  (Long  Island  Ry.  Co.)  PLANS.— 
Reconstr.  of  existing  tar.  approv.  Apr.  26,  1912, 
12, 1307. 

LONG  CBBBK,  near  Lynnhaven  Inlet,  V  a.  (S.) 
(Princess  Anne  County  br.)  PLANS.— Approv. 
Feb.  26, 1913,  IS,  1306. 


LONG  TOM  B^  Bundys,  Oreg.    (8.)    (Benton  :| 
County  far.)     PLANS.— Approv.  Feb.  2,  1900. 
Br.  proving  nnsatisftictory,  new  plans  approv. 
June  26, 1900.   00,701. 

LOS  ANGBLBS  H.»CaL  (aoraes  Chan.  In,  leading 
from  turning  basin  into  w.  basin).  (O.)  (3  bn. 
of  Sontham  Fadflo  Co.  and  Los  Angeles  Inter- 
urban  Ry.  Co.)  PLANS.— Alterations  of  tars, 
aoross  West  Basin  and  Los  Angeles  H.  to  be 
completed  within  13  montiis,  and  removal  of 
trestle  in  Los  Angeles  H.  within  60  days  from 
Dec.  37, 1910, 11,1001. 

LOS  ANGELES  B^Cal.    (Dr.)    08,86ft. 

LOUIS  BATOU,  Catahoula  Parish,  La.  (8.) 
(Catahoula  Parish  br.)  PLANS.— Approv. 
Sept.  37, 1903, 03, 640. 

LOUISLINA  STBEAMS,  certahu  (Dr.)  07, 
816. 

LOUISVlLLB    AND    POBTLAND    CANAL. 

(See  Ohio  R.) 

LUDINGTON  H^  Washington  Street,  Lading- 
ton,  Mich.  (O.)  (City  tar.)  PLANS.— Altera- 
tions to  be  completed  on  or  before  June  1,  1907, 
07,828. 

LUDLAMS  THOBOUGHFABE,  Sea  Isle  City, 
N.J.  (S.)  (Cape  May  County  far.)  PLANS.— 
Approv.  June  22, 1905,  Oft,  738. 


LUMBBB  B.,  N.  C.    (O.)    Notices 
alterations  required,  00, 343. 


served  as  to 


LUMBBB  B^N.C.  (8.)  (WOmlngtan,  C^olumbia 
A  Augusta  R.  R.  CoJ  PLANS.— Approv.  Jan. 
36, 1893,  Oa,  467. 

LUBCBBB  B.,  near  Fair  Bluff,  N.  C.  (8.)  (But- 
ters Lumber  Co.)  PLANS.- Approv.  June  8, 
1898,08,536. 

LUBCBEB  B^  Fair  Bluff;  Princess  Ann;  Ivey 
Bluff;  Phillipe,  and  Matthews  Bluff,  N.  C.  (O.) 
(Owned  Jofaifly  by  Robeson  and  Columbus 
Countfes.)  80,  377;  00,  343.  PLANS.— Altera- 
tions required  by  May  7,  1880,  80,  378;  90^  343. 
Time  extended  to  June  30, 1880, 00, 343. 

LUMBBB  B^  N.  C.  (A.)  (Carolina  Oentrd 
R.  R.  tars,  below  Lumberton;  W.  &  C.  R.  R. 
brs.,  8.  C,  above  river's  mouth,  and  a  br.  at 
Nicholas.)  PLANS.— Should  be  provided  with 
draw  openings,  80, 3795. 

LUMBBB  Bi,  at  Lumberton  and  Alma,  N.  C. 
(Sp.)  (Beauibrt  County  br.)  Au.  act  Aug.  o^ 
1905.  PLANS.— Approv.  Jan.  18,  1910,  10, 
1030. 

LTNCHS  B^  neac  JohnsonviUe,  8.  C.  (8.) 
(Georgetown  &  Western  R.  R.  Co.)  PLANS.— 
Approv.  Nov.  13, 1911, 12, 1302. 

LTNN-HAVBN  INLET,  Va.  (8.)  (Chesapeake 
Transit  Co.)  PLANS.— Approv.  Mar.  13,  1901, 
01,666. 

LTNN-HAVBN  INLET,  Va.  (O.)  {SorMk  ie 
Southern  Ry.  Co.)  PLANS.— Alterations  to  be 
completed  on  or  before  3  months  from  July  35^ 
1906,OO,9ia 
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3IABSC0  CBEBK.   (Bee  Fanmiikaj  B.) 

XACHIAS  R^  Machlasport  and  E.  MmHIm,  Mb. 
(S.)  (Trnstees  of  Maclilasport  tr.)  PLANS.— 
ForrecoDStr.  approy.  Sept  7, 1907, 08, 800. 

XACKETB  GBKBK.    (Sea  Altemarie  Soond.) 

MACEETS  CBEEK,  MaokeTi  Fernr»  N.  a 
(a.)  (VlTKinbi  &  Carolliis  CkMSt  B.  B.  Co.) 
PUNS.-Approv.  July  11, 1906,  07, 830. 

UiCSETS  CBEBK«  N.  C.   (Dr.)   03,  042;  00, 

912. 

MAD  B.  SLOUGH,  Enxeka,  Cal.  (S.)  (Hum- 
boidt  Northern  By.  Co.)  PLANS.— Approv. 
May  13, 1906, 05,  727. 

MAH0!IING  CHEEK,  ArmstFong  County,  Pa., 
St  6  and  11  m.  from  confluenoe  with  AUegtaeny 
B.  (S.)  (PHtsbursh  &  Shawmut  B.  B.  Co.) 
PLAN8.-ApproT.  Nov.  »,  1910, 11, 1084, 1086. 

MALDEK  B.,  between  Everett,  and  Medferd, 
Mass.  (8.)  (State  br.)  PLANS.'— Approv.  Maj 
1, 1903, 03, 660.  and  Feb.  13, 1004, 04, 710. 

HANAHAWKEN  B^  betireen  Hilliaids  and 
Birnegat  City  Junction,  N.  J.  (S.)  (Long  Beach 
TnmplksCo.)  PLANS.- Approv.  Jima  17,  lOU 

12,1308. 

BANASQUAIf  B^  betireen  ICanaaquan  and  Pt. 
Pleasant,  N.  J.  (S.)  (Monmouth  and  Ocean 
ComUes  br.)  PLANS.— Beoonatr.  plana. 
appiOT.  Nov.  9, 1806,  97, 683L 

BANASQUAll  B^  between  Brade  and  Pt 
neaa8nt,N.J.  (S.)  (New  York  &  Long  Brandi 
&.R.C0.)  PLANS.— Beoonstr.  plana  approv. 
May  24. 19U,  11, 1080. 

HANATEB  B^  Craigs  Pt,  71a.  (Sp.)  (U.  B. 
A  West  Indites  B.  B.  A  8.  S.  Co.)  An.  aot  May 
:,  1W2.  PLANS.— Approv.  Nov.  10,  1902,  08, 
Ml 

BAHATBE  B.,  Manatee,  Fla.  (S.)  (Manatee 
Br.  Co.)  PLANS.— Approv.  Apr.  1^  1900,  00, 

tt7. 

BAirCEAC  (Paa),  St.  John  tbe  Bapttot  Partth, 
U.  (8.)  (minofa  Central  B.  B.  Co.)  PLANS.— 
!        BaboJOdlngi^ypfav.  Aug.  6. 1902  03, 64fi. 

MANCHBS11EBK,Ma8S.    (Dr.)    10,1019. 

MANCHKSTEB  H^  MaflB.  (O.)  (Boston  A 
Maine  B.  B.  Co.)  PLANS.— Alterations  to  be 
completed  on  or  before  12  months  trom  May  18, 
1910,  lO,  1032. 

XANISTEB  B.,  Smith  Street,  Manistee,  Mich. 
(S.)  (City  br.)  PLANS.— Approv.  Sept.  27, 
1893;  modification  approv.  Jan.  18, 1894,  94,  427. 

UAIOjSTEE  B.»  Maple  Street,  Manistee,  Mfoh. 
(S.)  (City  br.)  PLANS.— Rebuilding  approv. 
Fe1).U,1906,O5»7a& 


BIAIfI8'nBB.,MaaMea,Mlbh.  (Sp.)  (ManiBtee 
Townah4>br.)  An.  act  May  20, 1908.  PLANS.— 
Approv.  Ang.  16, 1908, 00, 914. 

BfANlTOWOC  B.,  Manttowoo,  Wis.  (S.)  (Chir 
oago  A  North  Weatern  By.  Co.)  PLANS.— 
Approv.  Feb  28,  1809,  99,  622.  Beoonstr. 
approv.  Mar.  16, 1910, 10, 1028. 

MANITOWOC  B.,  foot  of  8th  Street,  Manitowoc, 
Wis.  (Sp.,etc.)  (Cttybr.)  LBOISLATION.- 
Clty  au.  to  oonstr.  br.  under  act  Sept.  19,  1800, 
aeo.  7,  and  aet  of  Wisconsin.  PLANS— For 
new  br.  approv.  Mar.  8, 1892, 92,  404. 

HANITO woe  B.,  near  High  Street,  Manttowoo, 
Wla.  (S.)  (Manitowoc  Termtoal  Co.)  PLANS,— 
Approv.  Jan.  18, 1896,  96, 426. 

HANITOWOC  B.,  Manitowoc,  Wia.  (S.)  (Mani* 
towoo  Terminal  Co.,  2  brs.)  PLANS.— For  brs, 
at  Main  Street  and  at  8th  Street,  approv.  Aug.  2^ 
1892,  9ff,  480.  Modified  plans  for  first  crossing, 
providing  Cor  a  fixed  span  with  a  lift  draw, 
approv.  Jan.  18, 1896, 96, 425,  426. 

MANITOWOC  B.,  Main  Stroet,  Manitowoc^ 
Wla.  (8.)  (CItybr.)  PLANS.— Beoonstr.  plana 
approv.  June  16 1897, 97, 634. 

MANITOWOC  B.,  Manitowoc,  Wis.  (S.) 
(Manttowoo,  Oxeen  Bay  &  Northwestern  By. 
(3o.)    PLANS.— Approv.  Mar.  16, 1906,  0«,  726. 

MANITOWOC  B.,  Park  and  Center  Streets, 
Manitowoc,  Wla.  (S.)  (City  br.)  PLANS.— 
Approv.  Mar.  4, 1907, 07, 826. 

MANITOWOC  B.,  Stete  a^d  Center  Streets, 
Manitowoc,  Wla.  (S.)  (City  br.)  PLANS.- 
l^mporary  br.  approv.  Sept.  6,  1900,  01,  66%. 
Modified  plans  approv.  Sept.  2, 1906, 00, 801. 

MANTUA  CBEEK.   (See  Schuylkill  B.) 

MANTUA  CBEEK,  at  Mount  Boyal,  N.  J.  (S.) 
(Gloucester  County  br.)  PLANS.- New  br.  in 
place  of  existing  str.  approv.  Deo.  8,  1911,  13, 
1303. 
MABSH  B.,  Newcastle,  Me.  (S.)  (Maine  Cen- 
tral B.  B.  Co.— Knox  &  Lincoln  branch.) 
PLANS.— Bebuildlng  approv.  Apr.  8,  1903,  03. 

640. 

MASHPEE  B.,  Mass.,  over  Mashpee  B.,  Op- 
ponessett  B.,  and  a  chan.  connecting  these  water- 
ways between  Qooseberry  Isld.  and  the  main- 
land. (8.)  (Brs.  of  the  town  of  Mashpee.) 
PLANS.— Approv.  Feb.  11, 1910, 10, 1027. 

MASON  and  BBUSH  (Bonsh)  CBBEKS, 
Va.  (S.)  (Wflloughby  Bay  Traction  Co.) 
PLANS.— Approv.  June  8, 1906, 06, 807. 

MASSALONA  BAYOU,  Fla.  (S.)  (Panama 
City  br.)  PLANS.— Approv.  Mar.  25,  1910,  10, 
1028. 
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MATANZAS  a.,  Fla.    (Dr.)    02,581. 

MATANZAS  R.,  8t.  Augustine,  Fla.  (8.)  (St. 
Augustino  Br.  Co.)  PLANS.— Approv.  June 
10, 1895,  9ff,  479. 

MATTAPONI B^  Walkerton,  Va.  (8.)  <WaIker- 
ton  &  Mattaponi  Br.  Co.)  PLANS.— Approy. 
Oct.  28,  1898,  99,  631.  Reoonstr.  of  eztoting  tr. 
approy.  Mar.  14, 1912, 12, 1906. 

MATTITUCK  CREEK,  Suffolk  County,  N.  Y. 
(S.)  (Southold  town  br.)  PLANS.— ApproT. 
Sept.  11, 1909, 10, 1024. 

MAUMEE  B^  Toledo,  Ohk).  (8.)  (City  br.) 
PLANS.— Submitted  Feb.  4, 1895;  modified  Mar. 
25,  1885;  approv.  Apr.  12,  1805,  Off,  478.  Modi- 
fled  plans  approv.  Nov.  16, 1805, 96, 425.  Approv. 
July  1. 1911, 12, 1299. 

MAUMEE  R^  Toledo,  Ohio.  (8.)  (Lake  Shore 
&  Michigan  Southern  Ry.  Co.)  PLANS.— 
New  br.  approv.  Sept.  27, 1899, 00, 609. 

MAUMEE  Rn  near  Toledo,  Ohio.  (S.)  (Man- 
mee  Railway  Br.  Co.)  PLANS.— Modified^ 
plans  for  upper  br.  approv.  June  24,  1901,  Ol, 
m7,  and  Apr.  25, 1902,  03, 588. 

MAUMEE  JL,  Cherry  and  Main  Streets,  Toledo, 
Ohio.  (S.)  (City  br.)  PLANS.— Reconstr. 
approv.  Jan.  22, 1907,  07, 824. 

MAURICE  R^  at  Maurioetown,  N.  J.  (8.)  ((Mm- 
berland  Ck>unty  br.)  PLANS.— Reoonstr. 
approv.  Feb.  21, 1910, 10, 1027. 

M*GIRTS  CREEK,  Duval  County,  Fla.  (8.) 
(Jacksonville,  Tampa  &  Key  West  Ry.  Co.) 
Reconstr.  plans  approv.  Aug.  15, 1893,  93, 470. 

BPGIRTS  CREEK,  FU.  (8.)  (Duval  County 
br.)    PLANS.-Approv.  May  28, 1907.  07, 828. 

M*GIRTS  CREEK,  Ortega,  Fla.  (S.)  (Duval 
County  br.)  PLANS.-Approv.  Jan.  29,  1912, 
12, 1305. 

MENOMINEE  CANAL,  Ist  Avenue,  Milwaukee, 
Wis.  (S.)  (City  br.)  PLANS.-Approv.  July 
7, 1905,  06,  800. 

MENOMINEE  (North)  CANAL,  Muskego  Ave- 
nue, Milwaukee,  Wis.  (S.)  (City  br.)  PLANS.— 
RebuQdfaig  approv.  May  12, 1902,  02, 588. 

MENOMINEE  (North)  CANAL,  6th  Street,  Mfl- 
waukee,  Wis.  (8.)  (City  ht.)  PLANS.- Ra- 
building  approv.  July  26, 1905,  06, 801. 

MENOMINEE  (South)  CANAL,  1st  Avenue, 
Milwaukee,  Wis.  (8.)  (City  br.)  PLANS.— 
RebuQding  approv.  July  26,  1905;  plans  in  llsa 
thereof  approv.  Jan.  31, 1907, 07,  824, 825. 

MENOMINEE  (South)  CANAL,  e.  of  1st  Avenue 
br.,  MDwaukee,  Wis.  (8.)  (City  br.)  PLANS.— 
Temporary  br.  approv.  Aug.  15, 1907, 08, 869. 

MENOMINEE  'b^  Wis.  (Sp.)  (Menominee, 
Ukh.,  and  Mariette,  Wi8.,citle8'  br.)  LEGISLA- 
TION.—Mimiclpalitles  au.  to  constr.  br.  by  act 
July  29, 1886,  89,  369.  PLANS.-Approv.  Sept. 
10, 1888;  reported  completed,  89, 360. 

MENOMINEE  R^  West  Water  Street,  Mil- 
waukee, Wis.  (8.)  (City  br.)  PLANS.— Re- 
building  approv.  Mar.  13, 1903,  03, 649. 


BfENOMINBE  R^  West  Water  Street.  I(il- 
waukee.  Wis.  (8.)  (Chk»go,  Mflwaokee  &  St. 
Paul  Ry.  Ck>.)  PLANS.— Rebuilding  approv. 
Mar.  13, 1903, 03, 049. 

MBirUNKBTBSCCK   B.   (See    Stony   Creek, 

MBNUNKBTBSUCK  IL,  Conn.  (8.)  (Br.  of 
the  town  of  Westbrook.)  PLANS.— Br.  to  re- 
place existing  str.  approv.  Mar.  24, 1910, 10, 1028. 

BUSKMBNT AU  lU  I4L    (Dr.)    08,865. 

MERRIMAC  R^  between  Haverhill  and  Brad- 
ford, Mass.  (O.)  (Cities'  br.)  PLAN8.-Speci. 
fled  alterations  required  on  or  belore  Oct.  1, 1894. 
94,430. 

MERRIMAC  R^  Haverhill,  Mass.  (8.)  (Essex 
County  br.)  PLANS.-Approv.  June  23,  1905, 
05,728. 

MERRIMAC  R^  between  Newbnryport  and 
Deer  Iskl.,  Mass.  (8.)  (Essex  County  far.) 
PLANS.- Rebuilding  approv.  Apr.  8,  1900,  09» 
917. 

MERRIMAC  R^  Mass.    (Dr.)    10,1019. 

MERRIMAC  R.,  Newburyport  and  Salisbary, 
Mass.  (8.)  (Essex  County  br.)  PLANS.— 
Rebuilding  approv.  Dec.  20, 1901, 02, 586. 

MIAMIlUFla:    (Dr.)    03,642:12,1294. 

MIAMI  lU  Mimni,  Tla.  (8.)  (Ftorlda  East 
Coast  Ry.  (3o.)  PLANS.— Approv.  Feb.  11, 
1903,O3,64& 

MIAMI  R^  Miami,  Fla.  (8.)  (J.  H.  Tatom.) 
PLANS.-Approv.  Oct.  24, 1904,  Oft,  724. 

BOABQ  R^  Avenue  D,  Miami,  Fla.  (8^  (Dade 
County  br.)  PLANS.-Approv.  Oct  IS,  1902; 
08,646. 

BHAMI  R^  N.  Fork,  Dade  County,  Fla.  (8.) 
(Dade  County  br.)  PLANS.-Approv.  Dec.  17, 
1906,00,916. 

MICHIGAN  CTTT,  Ind.,  inner  H.  (A.)  (Mkfai- 
gan  Central  Ry.  br.)  PLANS.- Drew  opening 
too  narrow,  and  swinging  by  hand  very  labori- 
ous, 89, 2803. 

MIDDLB  R^  Cal.  (8.)  (San  FfanclBoo  &  San 
Joaquin  Valley  R.  R.  Co.)  PLANS.— Approv, 
Oct  28, 1898,  99,  621. 

BODDLB  NORTH  R^  from  Genenb  laid,  to 
Butler  Isld.,  near  Darien,  Ga.  (8.)  (WiUiam 
H.  Strain.)  PLANS.— Approv.  May  13,  1904, 
04»718. 

MIDDLB  ISLD.  CREEK  (St.  Marys  R.),  near 
St.  Marys,  W.  Va.  (S.)  (Baltimore  &  Ohio 
R.  R.  Co.)  PLANS.— Approv.  Oct  37.  1909, 
10,1026. 

BULL  CREEK,  Fort  MonroA,  Va.  (8p.)  (Iran 
pile  far.)  APPROPRIATIONS.— 1889,  320,000. 
89,  466.  CONTRACTS.- 1889.  Groton  Br.  A 
Mffe.  Co.,  br..  817.600,  90, 387.  ENGINEER8.- 
Cbief  of  Engineers:  Rs^  89,  12;  90,  0.  Engi- 
neer in  charge:  Lt  Col.  P.  C.  Halns,  1889-90. 
Rs^  89,  466;  90^  387.  OPERATIONS.- 
1889-OOi    Coostr.  of  br.  under  oantraet  can- 


rs«  Vol.  II.  pp.  vi-Tiii  and! 
.2139  for  explanations,  etc. J 


SPEOIAL   SUBJECTS — ^BRIDGES. 


2189 


pMed,  90^  387.    PLANS.— Denriptlon  of  pro- 
possd  str.y  89*  486. 

MILL  CRlffiK,  at  Fort  Monroe,  Old  Point  Com- 
ioft,  Va.  (S.)  (Hampton  Roads  Ry.  A  Eleo- 
tiieil  Co.)  PLANS.— ApproY.  July  15,  lOOi 
09,722. 

MUXCBBEKtHumphiej  and  Lombard  Streeti, 
New  Haven,  Conn.  (S.)  (Ctty  tr.)  FLANS.— 
Appror.  Jane  22, 1906, 06, 80& 

MILL  CBKBH,  Thomafton,  Me.  (S.)  (Maine 
Cntnl  B.  B.  C^.)  PLANS.— ApproT.  Feb.  6, 
1889,90.621 

MILL  MSCK  CaUBBK  INUBT,  from  Aliens  Ft. 
to  Ptae  IshL  at  Bayrflle,  N.  Y.  (S.)  (Oyster 
B.  br.)  PLANS.— ApproT.  Jan.  6,  ia07,  97, 
33. 

HnJL  IL,  Chapel  Street,  New  Httren,  Conn.  (S.) 
(City  tar.)  PLANS.— Appror.  Apr.  2B,  ia07, 
97,534. 

MILL  B^  Conn.    (Dr.)    09,581. 

MILL  TAIL  CREEK,  tributary  of  Alligator  R., 
Albemarle  Sound,  Darien  County  N.  C.  (S.) 
(Jhn  Lumber  Co.)  PLANS.— Approv.  May 
23,  mi,  11, 1080. 

MILL  B^  New  Hsven,  Conn.  (S.)  (New  York, 
Nev  HaTen  A  Hartford  R.  R.  Co.)  PLANS.— 
Beeonstr.  appror.  May  21, 1906, 06, 807. 

MILLS  CBBBK,  at  Woodmen,  N.  Y.  (S.) 
(WoodDera  Realty  Co.)  PLANS.— Br.  to  re- 
piaoe  in  ezirting  str.  appror.  May  21,  1010,  10, 
USD. 

llILWAUKBB&,l¥ii.    (Dr.)    11,10781 

MILWAVKBB  WL,  Mflwnkee,  Wis.  (S.)  (Ctty 
br.)  96,  «»;  99,  621.  PLANS.— Appror.  Apr. 
li  18B8,  98,  400.  Beoonstr.  plans  toe  br.  at 
Haron  Street,  appror.  Feb.  25,  1806,  96,  426. 
Modified  plans  providing  for  a  row  of  fender 
pttag  akng  each  abutment,  approv.  Nov.  1, 
1886,99^426. 

MILWAVKBM  WL,  Broadway,  Mflwaukee,  Wis. 
(8.)  (City  far.)  PLANS.— Beeoostr.  plans 
tpprav.  Sept.  21, 1800, 00^  600. 

mLWAUKEB  B«,  oaoneoting  Qrand  Avenue 
md  Wlseonsin  Street,  MOwaukee,  Wis.  (8.) 
(City  br.)  PLANS.— Beoonstr.  plans  approv. 
Junes,  1900. 00,701. 

MILWAUKBE  B^  Chestnut  Street,  Milwaukee, 
Wii.  (S.)  (City  br.)  PLANS.— Beoonstr. 
•pprcrv.  July  5, 1000, 01, 66L 

MILWAUKEE  E^  Grand  Avenue,  Mflwaukee, 
Wh.  (8.)  (Citybr.)  PLANS.— Temporary  br., 
during  oonslr.  of  permanent  br.,  approv.  CKst  9, 
l»l,OS,585. 

MILWAUKEE  IL,  East  Water  and  Ferry  Streets, 
Mflwankae,  Wis.  (S.)  (Ctty  br.)  PLANS.- 
Rebuilding  approv.  Mar.  24, 1008, 08, 872. 

MILWAUKEE  B^  MIohigan  Street,  Milwaukee, 
Wii.  (8.)  (City  br.)  PLANS.— Br.  to  replace 
«iirting  str.  ^prov.  Jan.  9, 1900, 00, 916. 

EILWAUKEB  lU,  Oneida  to  WeUs  Streets,  Mfl- 
wwtoe,  Wh.  (8.)  (City  br.)  PLANS.— 
Br.  to  teplaoe  existing  swing  br.  approv.  Feb. 
15,1911,11,1087. 


MINGO  (or  Black  Mingo)  CREEK,  at  Mingo 
(or  Black  Mingo)  Br.,8.  C.  (8.)  (Br.of  Qeorge- 
town  and  Williamsburg  Counties.)  PLA^S.— 
Approv.  Mar.  12, 1007, 07, 826. 

BUNNBSOTA  lU  Minn.    (Dr.)    10,1019. 

MINNESOTA  B^  Savage,  Minn.  (8.)  (Minne- 
apdis,  Bochester  &  Dubuque  Traction  Co.) 
PLANS.— Permanent  br.,  and  lor  a  temporary 
far.  for  use  during  oonstr.  of  the  permanent  str., 
approv.  Sept.  9, 1907, 08, 869. 

MI8SISQUOI  B.,  Alburg  Pt.,  Vt.  (8.)  (Ver- 
mont A  Providence  Line  R.  R.  Co.)  PLANS.— 
Modified  plans  approv.  Aug.  20,  1807,  07, 535. 

MISSISQUOI  B.,  Vt.  (A.  and  O.)  (LamoiUe 
Valley  Extension  R.  R.  Co.)  88,  2652;  00,  343. 
LEGISLATION.— Notice  served  as  to  altera- 
required,  90^  844.  PLANS.— MaJ.  Adams 
reoom.  the  removal  of  the  br.,  it  being  no  longer 
In  use  and  being  a  great  obetr.  on  account  of 
the  narrowness  of  the  draw,  88, 2652. 

MISSISQUOI  B.,  Lake  Champlain,  between 
Swanton  and  Alburg,  Vt.  (Sp.)  (Central 
Vermont  R.  R.  Co.)  Au.  act  Mar.  4,  1911. 
PLANS.— Reoonstr.  plans  approv.  Apr.  13, 
1011,11,1060.  • 

MISSISSIPPI  B.,  between  St.  Paul  and  MiMouri 
Rs.    (Dr.)    09,581. 

BOSSISSIPPI  E^  brs.  over.  (See  Ohio  R.) 
ENGINEERS.— Engineer  in  charge:  MaJ.  O.  K. 
Warren,  1870-70.  B^  70, 58;  (Lt.  Col.)  79, 1462. 
Maximum  grade  and  curvature  of  the  following 
bn.,  79,  1462:  St.  Paul  highway,  St.  Paul  rail- 
way, Hastings  railway,  Winona  railway  (2), 
La  Crosse  raflway,  Prairie  du  Chlen  railway 
(pontoon),  Dubuque  railway,  Clinton  railway, 
Rock  laid,  rail  and  highway,  Keokuk  rail  and 
highway,  Quincy  railway,  Hannibal  rail  and 
highway,  Louisiana  railway. 

MISSISSIPPI  B.  (O.)  00,  338.  LEGISLA- 
TION.—Act  Aug.  11,  1888,  providing  for  altera- 
tion of  stra.  impeding  navigation,  00,  338.  No- 
tice served  upon  various  br.  owners,  requiring 
alterations,  90^  339. 

MISSISSIPPI  B.,  Aitkin,  Minn.  (8p.)  (Aitkin 
County  br.)  LEGISLATION.— Company  au. 
to  constr.  br.  by  act  Mar.  23,  1896.  06,  423. 
PLANS.— Submitted  Dec.  2,  1895,  and  Jan.  30, 
1896;  approv.  May  9, 1896,  06,  423. 

MISSISSIPPI  lU,  Alton,  111.  (Sp.)  (St.  Clair, 
Madison  &  St.  Louis  Belt  R.  R.  Co.)  LEGIS- 
LATION.—Ck>mpany  au.  to  constr.  br.  by  act 
Aug.  29,  1890.  PLANS.— Approv.  Aug.  1,  1891, 
on  certain  conditions,  01, 432. 

MISSISSIPPI  B^  Anoka,  Minn.  (Sp.)  (Minne- 
apolis, Superior,  St.  Paul  &  Winnipeg  Ry.  Co.) 
Au.  act  June  27,  1902.  PLANS.— Approv.  Aug. 
5, 1902,  03,  643. 

BOSSISSIPPI  R^  at  Fort  Snelllng,  Minn. 
APPROPRIATIONS.- 1906,  1125,000,  07,  2475. 
1909,  $20,000,  09,  2515.  1910,  SI. 200.  10,  2742. 
Total,  1146,200.  Contributions:  C  ity  of  St.  Paul, 
$100,000,  07,  2475.  Twin  City  Rapid  Transit 
(3o.,  $25,000,  07,  2475.  Total,  |12.'>,00().  ENGI- 
NEBRS.-Chief  of  Engineera.   R^  06,  832;  07, 
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861;  08,  901;  09,  948;  10,  1050;  11,  1118.  In 
charge:  Lt.  Col.  O.  McC.  Derby.  A^  Oe,  2279. 
Capt.  E.  H.  Schals.  A^  07,  3475.  Mi^.  F.  B. 
Shiiidr.  B^  08,  2667;  00,  2515;  10,  2741;  11, 
3037.  OPERATIONS.— 1006^7.  Site  sur- 
veyed; borings  made;  land  acquired;  proposals 
Issued,  07,  861,  2475.  1007<^8.  Work  oom- 
menoed;  sabstr.  about  64  per  cent  completed; 
abutment  St.  Paul  side  completed;  Fort  Snelltng 
side  one-half  completed,  08,  2557.  19O8-O0. 
Substr.  work  completed;  erection  of  snpentr. 
completed;  grading  approaches  commenced; 
about  20  per  cent  of  entire  work  completed,  00, 
2615.  1900-10.  Work  suspended  Nov.,  1909; 
br.  placed  in  charge  of  custodian,  10,  2741. 
1010-11.  Street  opened;  approaches  com- 
pleted; mfaior  repairs,  11,  3037.  PROJECT.— 
Act  Mar.  17,  1906,  provides  for  oonstr.  of  br.  at 
limiting  cost  of  $250,000,  toward  which  city  of 
St.  Paul  to  contribute  $100,000,  not  less  than 
$25,000  by  street  railway  company  receiving 
right  of  transit  across  br.  Site  selected  for  pro- 
posed br.  about  330'  below  old  Fort  Snelling  br. 
06, 832,  2279. 

MISSISSIPPI  B.,  Bemidji,  Minn.  (Sp.)  (City 
br.)  Au.  act  May  20,  li^ps.  PLANS.— Approv. 
June  18, 1908,  08, 868. 

MISSISSIPPI  B.,  Bemidji,  Minn.  (Sp.)  (Min- 
neapolis, St.  Paul  &  Sault  Ste.  Marie  R.  R.  Co.) 
Au.  act  Mar.  24,  1910.  PLANS.— Approv.  Aug. 
10.1910  11,1079. 

MISSISSIPPI  B.,  near  Bemidji,  Minn.  (Sp.) 
(Minnesota  A  International  Ry.  Co.)  An.  act 
Mar.  12, 1912.  PLANS.— Approv.  May  27, 1912, 
18,1298. 

MISSISSIPPI  B.,  Blackberry,  Minn.  (Sp. 
(Town  br.)  Au.  act  Feb.  15,  1911.  PLANS.— 
Approv.  Jan.  29. 1912, 12, 1297. 

MISSISSIPPI  B.,  Burlington,  Iowa.  (Sp.) 
(Raflway.)  COMMERCE.— Influence  of  br. 
upon  navigation,  78,  1004.  ENQINEERS.— 
Chief  of  Engineers,  B.,  77, 96.  Approv.  recom.  of 
board,  77,  817.  BE.  convened  at  St.  Lovils. 
Mo.,  July  17, 1876,  to  inquire  into  the  expediency 
of  placing  sheer  booms  on  the  upper  end  of  all 
or  any  br.  p.  on  the  Mississippi  R.  Adjourned 
to  await  the  completion  of  maps.  77,  821.  Re- 
convened Jan.  26,  1877.  Recom.  a  sheer  boom 
500'  in  length  at  br.  B.,  77,  819,  824.  (Cols. 
Macomb  and  Simpson,  Majs.  Warren,  Farquhar. 
and  Suter,  and  Capt.  Allen.)  LEQISLATION.— 
Br.  au.  by  act  July  25,  1866,  77,  824;  78, 1008. 
Various  acts  relating  to  the  br.,  78,  1089. 
PLANS.— Dhnensions  of  ht.,  77,  824;  78, 1003. 
Description  of  plans  by  Mi^.  Warren,  78, 1003. 
High  br.  would  be  very  expensive,  78,  1006. 
Changes  in  br.  proposed  by^M^.  Warren,  78, 
1006.  SURVEYS.— Maps.  Diagram  of  ps.,  78, 
1004.  Maps  of  locality  of  br.,  Nos.  21  and  22,  78, 
1126. 

MISSISSIPPI  B.,  Cass  and  Itasca  Counties, 
Mfam.  (S.)  (Great  Northern  Ry.Ck).)  PLANS.— 
Br.  to  replace  existing  str.  approv.  Sept.  10, 1907, 
08,870. 


MISSISSIPPI  B.,  Clinton,  Iowa.  (Sp.)  (Pon- 
toon.) ENGINEERS.— Chief  of  Engineers. 
B.,  75,  121.  Approv.  conclusions  of  BE.,  75, 
il,  682.  Approv.  by  Sec  of  War,  75,  il.  6S3. 
BE.  convened  at  Clinton,  Iowa,  Oct.  8,  1874. 
Recom.,  75,  ii,  683.  B.»  75,  11,  683.  (Col.  Us- 
comb,  Mfl^.  WeitBBl  and  Farquhar.)  LEGIS- 
LATION.—Br.  an.  by  acts  Apr.  1,  1872,  sod 
June  6,  1874,  75,  il,  682.  Various  acts  relating 
to  the  br.,  78,  1093.  PLANS.— By  br.  com. 
peny.  75,  ii,  683.  Modified  by  BE.,  75,  ii,  683. 

MISSISSIPPI  B.,  Clinton,  Iowa.  (Sp.)  (Rafl> 
way.)  COMMERCE.— Influence  of  br.  upon 
navigation,  78,  989.  ENGINEERS.-Cbief  of 
Engineers.  Approv.  recom.  of  board,  77, 96,  S17. 
BE.  1876.  Recom.  oonstr.  of  1,000^  of  sheer 
booms.  IL,  77,  819,  825.  (Cols.  Macomb  and 
Simpeon,  MaJs.  Warren,  Suter,  and  Farquhar, 
and  Capt.  AUeo.)  LEOISLATION.-Br.  so. 
by  act  Feb.  87,  1867,  78»  987.  Abstracts  of  de- 
bates in  Congress  relating  to  Clinton  br.,  78, 1051. 
Various  acts  relating  to  tar.,  78,  1080,  lOdI 
PinrSXCAL  CHARACTERISTICS.— Descrip. 
tion  of  R.  and  valley  at  locality  of  br.,  78,  VSi. 
PLANS.— Description  of  (r.,  77,  823;  78,  9S8. 
Alterations  recom.  by  MsJ.  Warren,  78,  W. 
Proposed  location  Ibr  a  high  br.,  78,  990.  Ksj. 
Wanen's  B.  on  br.,  78,  987.  SURVEYS.- 
Maps.  Diagram  of  pe.,  78, 985.  Maps  of  locality 
of  br.,  78,1126. 

BOSSISSIPPI  B.,  near  Clinton,  Iowa.  (8p.) 
(Clinton  A  Dlinois  Br.  Co.)  ENGINEER8.- 
Oiief  of  Engineers.  B.,  01,  428.  BE.  oonsti- 
tated  by  S.  O.  No.  10,  Mar.  11,  1890.  (Lt  CoL 
C.  R.  Suter,  MaJ.  A.  Maokansie,  and  Capt.  W.  L. 
Minhall.)  Engtoeer  In  charge:  Mi^.  A.  MaD> 
ksisie.  LEGISLATION.— Company  an.  to 
oonstr.  br.  by  act  July  16,  1888;  amending  act 
Mar.  1  1890,  91,  428.  PLANS.— Br.  at  Stoney 
Pt.  submitted  Feb.  1,  1889,  withdrawn;  new 
plans  with  location  below  br.  of  the  Chicago  & 
North  Western  Ry.  Ck>.  disapprov.  July  16, 1889. 
Plans  for  a  high  br.  at  Stoney  Pt  submitted 
Nov.  12,  1889;  reierred  to  BE.,  who  reported 
Mar.  31,  1890,  adversely  on  this  location  and 
suggested  a  place  about  1  m.  below  city  near 
R.  R.  br.;  revised  plans  in  accordance  with 
above  suggestion  approv.  Sept.  22,  1890.  Modi> 
floation  of  snperstr.  of  certain  spans  submitted 
Jan.  21,  1801;  approv.  Feb.  10,  1891.  Modifica- 
tion of  arrangement  of  e.  chan.  span  submitted 
June  26, 1891;  approv.  July  10, 1891.    01, 42& 

BOSSISSIPPI  B.,  Cainton,  Iowa.  (Sp.)  (Br. 
of  Albany  B.  B.  Br.  (3o.,  by  Chicago  A  North 
Western  Ry.  Co.)  An.  aot  Feb.  6  1907. 
PLANS.— Beoonstr.  approv.  May  4,  1907,  07, 
819. 

MISSISSIPPI  B.,  at  C^haaset  Ulnn.  (Sp.) 
(Bass  Brook  town  br.)  An.  act  Jan.  28.  1910. 
PLANS.— Approv.  May  13, 1910,  10^  1022. 

BOSSISSIPPI  B.,  between  Davenport,  Iowa, 
and  Rock  Isld.,  m.   (Sp.)   (Davenport  A  Rock 

-  Idand  Ry.  Br.  Co.)  LEGISLATION.-Com- 
pany  an.  to  oonstr.  br.  by  aot  Mar.  3,  1885  95, 
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<74.  PLAITS.— Sabmitted  Nov.  19,  1804;  modi- 
fied Jan.  5,  ISas;  approv.  Jan.  2S,  1805, 90, 474. 

MISSISSIPPI  B.  (Des  IColnes  Rapids  Canal). 
at  foot  of  Des  Koines  Rapids,  abovB  present 
lover  lock  in  Hancock  Comity,  HI.  (S.)  (Keo- 
bjk  &  Hamilton  Water  Power  Co.)  FLANS.— 
Tanporary  br.  for  me  in  connectioo  with  poww 
derdopmflnt  an.*  by  acts  Feb.  8»  1901,  and  Deo. 
9, 1905;  approT.  Mir.  0, 1911, 11, 1087. 

mssiSSIPPI  B,,  Dubuqne,  Iowa.  (Sp.) 
(RaOviy.)  COMMERCE.— Influence  of  br. 
opon  navigation,  ^8,  083.  ENGINEERS.— 
Chief  of  Roginoen.  R^  77,  06,  817;  83f  371, 
imiM^m.  BE.  reoom.,  1S76,  a  sbeer  boom 
IJOD'  in  length.  B^  77,  810,  823.  (Cols.  lU- 
comb  and  Simpson,  Majs.  Warren,  Farquhar, 
i3dSiiter,andC&pt.AUen.)  LEGISLATION.— 
Br.  Eo.  by  act  July  2S,  1866,  78,  083.  Various 
acts  relating  to  br.,  78, 1080,  1088.  Act  Mar.  3, 
isrs,  fixed  width  of  the  draw  span  at  500'.  Act 
Ma7»,1884,rBdnoedttto400',84,3n.  PHYSI- 
CAL CHARACtERISTICS.-Descriptlon  of  R. 
▼alfey  at  locality  of  br.,  78,  083.  PLANS.— 
Dttcr^tkn  of  br.,  77,  823;  78,  084.  Propooed 
kcadon  of  high  br.,  78,  086.  By  Mi^.  Wanm 
for  ezteosioo  of  left  rest  p.  800',  78, 086.  Modify 
catioDs  in  spans  discussed  by  br.  company,  83, 
1%  1598.  Reoom.  by  Chief  of  Engineers,  88, 
liBl  .\ction  of  Congress  necessary  before  modi- 
ficadm  can  be  made,  83,1500.  Modified  by  act 
May  ».  1884.  84,  2n.  SURVEYS.- M^W. 
Diagram  of  ps.,  78,086.  Maps  of  locality  of  br., 
7S.112B(No8.15andl6). 

MISSISSIPPI  B^  Dubaque,  Iowa.  (Sp.)  88, 
909.  COMMERCE.-Dimensians  of  the  laigest 
Mississippi  packet  boats,  88^  2406.  LEOISLA- 
TION.-Br.  an.  by  act  Feb.  21,  1887,  88,  2408. 
PLANS.-M{d.  Mackenxie  reported  the  dimen- 
snuof  the  br.  spans  such  as  to  furnish  no  obstr. 
to  the  passage  of  the  largest  Mississippi  boats, 

MISSISSIPPI  B^  Dubuque,  Iowa.  (Sp.)  (Pon- 
toon.) 78,  93,  il,  308.  COMMERCE.— Would 
beaerioasly  obstr.  by  proposed  br.,  76,  U,  311, 
213.  BE.  convened  at  Dubuque,  Iowa,  May  31, 
1875.  Br.  on  proposed  site  would  be  very  hi- 
iariom  to  navigation.  76,  U,  811.  JL,  76,  ii, 
^-  Reconvened  Oct.  15, 1875.  Site  inadmissible 
90  toog  as  the  bar  in  front  of  the  city  exists,  76 
^  31^  K.,  76,  ii,  31Z  Reconvened  Mar.  IB, 
1874.  The  board  approved  of  the  revised  plans 
^  (Siaagfi  of  site  presented  by  fbe  br.  oom- 
I«DL  76,  ii,  300.  B.,  76,  ii,  aoo.  Approv.  by 
Chief  of  Engineers  and  See.  of  War,  76.  ii,  808. 
(Coi-  Haoomb  and  Mi^s.  Farquahr  and  Suter.) 
U0I8LATION.— Br.  an.  by  act  Mar.  8,  1875, 
^^  H.  308,  aoo.  PLANS.-Submitted  by  J.  P. 
Q°^,  76,  il,  300.  Description  of,  76,  ii,  300. 
Discaand  by  board,  76,11,300.  B.  of  Mai.  War^ 
*i78,986. 

MISSISSIPPI  B^  between  Dubuque,  Iowa, 
«^DmiIeith(EastI>abuque),  m.  (Sp.)  (Du- 
^ue  &  Donleith  Br.  Co.)  00,  619.  LEGIS- 
^TION.-Company  an.  to  oonstr.  br.  by  act 
^^T  25,  1866,  99,  610.  PLANS.-Reoonstr. 
I>'>°>ai>piov.  Mar.  4, 1809, 09^ 610. 


naSSISSIPPI  B^  Dubuque,  Iowa,  and  East 
Dubuque ,  III.  (8.)  (Dubuque  High  Br.  Co.) 
PLANS.-Reoonstr.  approv.  May  16,  1906,  06, 
807. 

MISSISSIPPI  B.,  Eagle  Pt.,  Dubuque,  Iowa. 
(Sp.)  (Dubuque  &  Wisconsin  Br.  Co.)  Au. 
act  Mar.  6,  1000,  and  Deo.  21  1000.  PLANS.— 
Approv.  Jan.  4, 1001,  01, 660. 

MISSISSIPPI  lU  near  Elk  R.,  Mfam.  (Sp.) 
(Elk  R.  village,  county  of  Wright  and  town  of 
Otsego  br.)  Au.  act  Apr.  28,  1{04.  PLANS.— 
Approv.  Nov.  4, 1004,  05, 720. 

BOSSISSIPPI  B^  Fort  Madison,  Iowa.  (Sp.) 
LEGISLATION.— Br.  au.  by  acts  Apr.  1,  1872, 
and  May  17, 1872,  78, 1001, 1002. 

MISSISSIPPI  B^  Fort  Snellfaig,  Minn.  (Sp.) 
78,  111;  80,  200.  BE.  approv.  plan,  80,  200. 
(Gen.  Terry  and  Col.  Warran.)  LEGISLA- 
TION.—Br.  an.  by  act  June  80,  1878,  80,  100, 
1860.  PLANS.— Constr.  of  a  free  wagon  br., 
with  St.  abutments  and  iron  snperstr.,  78,  111. 
Approv.  by  Sec.  of  War,  78,  111.  Test  of  br. 
assigned  to  Capt.  C.  J.  AUen,  80b  200.  lU  80^ 
1809. 

MISSISSIPPI  B^  Grand  Rapids,  Minn.  (Sp.) 
(Town  br.)  Au.  act  Mar.  23,  1012.  PLANS.— 
Approv.  Apr.  20, 1012, 19, 1208. 

MISSISSIPPI  lU  Hannibal,  Mo.  (Sp.)  (Rail- 
way.) COMMERCE.— Number  of  rafts  passfaig 
the  br.,  77,  825.  Effect  of  br.  upon  navigation, 
78, 1017.  At  h.  w.  a  very  serious  obstr.  to  naviga- 
tion, 78,  1017.  ENGINEERS.— Chief  of  Engl- 
neers.  Approv.  recom.  of  board,  77,  817.  BE. 
reoom.,  1876,  placing  of  a  sheer  boom  1,200'  in 
length  at  this  br.  B^  77,  810,  826.  (Cols.  Ma- 
comb and  Simpson,  Ma)s.  Warren,  Farquhar, 
and  Suter,  and  Capt.  Allen.)  LEGISLATION.— 
Br.  au.  by  act  July  25,  1866,  77,  826;  78, 1015, 
1080.  PHYSICAL  CHARACTERISTICS.— 
Description  of  the  R.  and  valley  in  the  vicinity 
of  the  br.,  78,  1015.  PLANS.— Dimensions, 
77,  826;  78, 1016.  B.  of  MaJ.  Warren  on  plans 
of  br.,  78, 1015.  Height  requhped  for  h.  br.,  78, 
1010.  SURVEYS.- Maps.  Of  locality  of  br« 
78, 1126  (No.  37). 

MISSISSIPPI  lU  Hannibal,  Mo.  (O.)  (Wa- 
bash  R.  R.  Co.,  Hannibal  Br.  (^.  &  Missouri 
Pacific  By.  Ck).)  PLANS.- Alterations  to  be 
oomptatod  on  or  before  Mar.  15, 1007,  06, 800. 

BOSSISSIPPI  Ki,  above  Hannibal,  Mo.  (O.) 
(Hannibal  Br.  Co.,  controlled  by  the  Wabadi 
By.  Co.)  PLANS.— Alterations  required  by 
Mar.  1,  1880;  time  extended  to  Nov.  8,  1888. 
No  action  taken  by  the  companies  interested. 
89, 873,  374. 

BOSSISSIPPI  lU  Hastfaigs,  Mfam.  (Sp.)  (City 
br.)  LEGISLATION.— City  au.  to  constr.  br. 
by  act  June  20,  1804.  PLANS.— Approv.  Nov. 
0,1804.    Reported  completed.    95,474. 

BOSSISSIPPI  B.,  Hastfaigs.  Mfam.  (8.)  (Rail- 
way, draw.)  COMMERCE.— Influence  of  br. 
upon  navigation,  78,  069.  LEGISLATION.— 
Br.  au.  by  Mfamesota,  Feb.  7,  l867,  78,  067. 
PLANS.— Description  of  br.,  78, 060.  Proposed 
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location  for  h.  br.,  78,  070.  Of  MaJ.  Warran  for 
extension  of  sheer  booms  and  the  placing  of  br. 
signals  above  bend  in  R.,  78, 970. 

BOSSISSIPPI  Ki,  Itasca  County,  Minn.  (Bp.) 
(Itasca  Comity  br.)  An.  act  Apr.  21,  1004. 
PLAN3.— ApproY.  Aug.  10, 1004,  Oft,  ^730. 

BOSSISSIPPI  JL,  point  between  Kansas  City 
and  5  m.  below,  Mo.  (8p.)  (Randolph  &  Kan- 
sas City  Br.  Co.)  Company  an.  to  constr.  tr. 
by  act  July  03,  1888.  PLANS.— For  pontoon 
draw-span  br.  approv.  July  36, 1880,  89b  373. 

BOSSISSIPPI  B^Keithsburg,  HI.  (Sp.)  LEO- 
^  ISLATION.— Br.  au.  by  act  Apr.  26,  1882,  86, 
'  860.    PLANS.— After  certain  nuxiiflcations  tbe 

plan  and  location  were  approv.  by  Sec.  of  War, 

86,  369,  2UL 

MISSISSIPPI  B^  Keithsburg,  ni.  (Sp.)  (Iowa 
Central  Ry.  Co.)  Au.  act  Feb.  35,  1000, 
PLANS.— Reoonstr.  approv.  Apr.  13,  1000,  09, 
018. 

BOSSISSIPPI  R^  Keokuk,  lowm.  (Sp.)  (Rail 
and  high  way.)  COMMERCE.— Inlhience  of 
br.  upon  navigation,  78, 1006.  ENGINEERS.— 
Chief  of  Engineers.    Approv.  reoom.  of  board, 

77,  06,  817.  BE.  recom.,  1876,  placing^f  1,300' 
of  sheer  booms.  IL,  77,  810,  825.  (Cols.  Ma- 
comb and  Simpson,  Ma]s.  Wanen,  Farquhar, 
and  Suter,  and  Capt.  Allen.)  LEGISLATION.— 
Br.  au.  by  act  July  35,  1866,  77,  825;  78,  1006^ 
1080.  PHYSICAL  CHARACTERISTICS.— 
Description  of  R.  and  valley  at  locality  of  br., 

78,  1006.  PLANS.— Dimensions,  77,  825;  78, 
1007.  MaJ.  Warren's  H*  on  plans  of  br.,  78, 
1006.  Alterations  proposed  by  M^.  Warren, 
78, 1000.    Proposed  location  of  h.  br.,  78, 1010. 

BOSSISSIPPI  B^  Keokuk,  Iowa.  (O.)  (Keo- 
kuk 6t  Hamiltfm  br.)  89,  376.  LEGISLA- 
TION.—Company  failed  to  comply  with  tbe 
requirementB  of  tbe  notice  served  on  them; 
matter  referred,  Apr.  13, 1880,  to  Atty.  Gen.  for 
such  action  as  is  required  by  law,  89,  876. 
PLANS.— Alterations  required  by  Mar.  81, 1880, 
89, 376. 

BOSSISSIPPI  B^  La  Crosse,  Wis.  (Sp.)  (City.) 
90,  336.  LEGISLATION.— Au.  by  act  Feb. 
23,  1889,  90,  336.  PLANS.— Plan  and  location 
submitted,  and  approv.  by  Sec.  of  War  Sept. 
30, 1889,  90,  336. 

BOSSISSIPPI  Bi,  La  Crosse,  Wis.  (Railway.) 
COMMERCE.— R.  R.  and  city  interests  de- 
scribed and  discussed,  73,  564,  574.  Growth  or 
Milwaukee  &  St.  Paul  R.  R.  and  of  Wisconsin, 
73, 576.  Influence  of  br.  on  navigation,  78, 072. 
ENGINEERS.— Chief  of  Engineers.  B.,  73, 
63;  transmits  papers  and  copies  of  acts  to  MsJ. 
Warren  for  B.,  73,  553.  B.  on  sheer  booms  for 
br.  ps.  of  Mississippi  R.,  77,  06,  817.  BE.  con« 
vened  at  La  Crosse,  July,  1872,  condemned  all 
the  sites  thereto  proposed,  and  selected  a  site  at 
foot  of  Motmt  Vernon  Street,  La  Crosse,  as  most 
suitable  for  highway  as  well  as  R.  R.  purposes. 
B.,  73,  563,  et  seq.  Reconvened  Sept.  25,  1872, 
upon  decision  of  Atty.  Gen  (regarding  the  high- 
way reference  in  act  June  4, 1872,  73, 565);  board 
adhered  to  their  orig.  decision,  which  was  approv. 


by  Chief  of  Engineers  and  Sec.  of  War,  73,  57^ 
Bi»  73, 573.  Coaraned  at  La  CrooK,  Wis.,  Jan. 
14,1875.  Becom.,  78, 731  723,723.  B^78,72l. 
(Col.  Macomb  and  Majs.  Weitsel  and  MerriU.) 
Becom.,  1870,  placing  of  l/XX)'  sheer  boom  above 
abutment.  iL,  77,810,823.  (Cols.  Macomb  end 
Simpson,  MaJs.  Wanen,  Farquhar.  and  Suter, 
and  Capt.  Allen.)  LEGISLATION.— Acts  of 
Congress  relating  to  br.  Act  July  25  1866,  com- 
pared in  fiiU  with  act  Apr.  1,  ISH  73,661.  Act 
Feb.  31,  1868,  described,  73,  556.  No  br.  bcilt 
nnder  this  act,  78,  073.  Acts  Apr.  1,  1S72,  and 
June  4,  1872,  described,  7^  565.  Act  Jnne  4, 
1872,  bi  toll  73,  503.  Opinion  of  Atty.  Gen. 
regarding  reSerence  thereih  to  highways,  73, 57a 
Various  acth  relating  to  br.  refarred  to,  78, 1080, 
1001,  1003.  PHYSICAL  CHARACTERIS- 
TICS.—Of  La  Croflse  and  region  suiiuunding, 
73,  666,  664.  Crossings  of  R.  described,  73, 556; 
78,  074.  PLANS.— Of  St.  Paul  R.  R.  Co.,  by 
J.  T.  Dodge,  fUed  by  A.  Mitchell,  president, 
Milwaukee  &  St.  Paul  R.  R.  Co.,  for  br.  at  Minne- 
sota Isld.,  2  m.  above  La  Crosse,  crossing  the 
Mississippi  and  Black  Rs.,  73,  555.  Petition  of 
mayor  of  La  Crosse  and  president  of  board  of 
trade,  and  of  governor  of  Wisconsin,  protesting 
against  this  location,  73,  555.  Letter  of  J.  M. 
Rusk  thereon,  requesting  a  BE.,  73,  555.  Re- 
marks by  MsJ.  Warren  on  this  plan  and  site,  73, 
657,  560.  Locatkm  disapprov.  by  BE.,  73,  566. 
Plan  of  city  of  La  Crosse  for  a  br.  in  city,  dis- 
cussed by  Maj.  Warren,  73, 558;  by  BE.,  73, 566. 
Plan  of  Southern  Minnesota  R.  R.  Co.  for  a  br. 
at  "Travers  de  Sk>ux,"  2  m.  below  the  city  of 
La  Crosse.  Remarks  on,  by  MaJ.  Warren.  73, 
660;  by  BE.,  73,  567.  Plan  of  BE.  for  a  br.  at 
foot  of  Mount  Vernon  Street,  La  Croose,  de- 
scribed, 73,  667.  Description  of  br.,  77,  S23. 
Proposed  location  of  h.  br.,  78,  070.  K.  of  MaJ. 
Warren,  73,  664;  77,  817,  822;  78,  973.  SUR- 
VEYS.—Maps.  Of  locality  of  br.,  78, 1126  (Nos. 
11  and  13).    Diagram  of  ps.,  78, 077. 

MISSISSIPPI  B^  Little  Falls,  Mfam.  (Sp.) 
(City  br.)  Au.  act  June  30,  1902.  PLANS.— 
Approv.  July  10, 1902,  03,  642. 

BOSSISSIPPI  B.,  Louisiana,  Mo.  (Sp.)  COM- 
MERCE.—C.  and  R.  R.  interests  described  and 
discussed  by  BE.,  73,  579.  Number  of  rafts 
passing  the  br.,  77,  820.  Influence  of  br.  upon 
navigatkm,  78,  1021.  ENGINEERS.— Chief  of 
Engineers.  R^  77,  817.  BE.  convened  at  St 
Louis,  Mo.,  June  21,  1873;  reported  in  flavor  of 
site  selscted,  but  with  modifications  of  plan,  and 
additions  costing  181,800.  B^  73,  57&  Approv. 
by  Chief  of  Engineers,  73,  577.  (Col.  Simpson 
and  Mi^s.  Weitcel,  Merrill,  and  Suter.)  Recom., 
1876,  that  the  cribwork  or  bulkhead  above  the 
rest  p.  be  extended  upstream  500',  and  a  fiied 
boom  from  its  upper  end  820'.  IL,  77,  S2l. 
(Cols.  Macomb  and  Simpson,  MaJs.  Warren, 
Farquhar,  and  Suter.  and  Capt.  Allen.)  Approv. 
by  Chief  of  Engineers,  77,  817.  LEGISL.A- 
TION.— Acts  of  Congress  au.  br.,  Mar.  3,  1S71. 
77,  826.  Acts  modifying  same,  of  Apr.  1,  1872, 
and  June  4,  1872,  77,  826;  78,  1018.  Acts  re- 
ferred to,   78,  1000.     PHYSICAL  CHARAC- 
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TEBISTIC8.~D«Kr^tlaD  of  B.  tnd  ▼aOey  at 
tte  locality  of  br.,  78, 1019.  PLANS.— By  E.  L. 
CortteD,  chief  engineer  of  Louisiana  A  MiaBOori 
River  R.  R.  Co.,  sabmitted  to  Sec.  of  War,  73, 
Sii.  Objections  to  same  by  BE.,  78,  679.  Re- 
Tised  by  B.  L.  Corthell,  and  approv.  by  Chief  of 
EngiDeera  and  Sec.  of  War,  73,  684.  Descrlp- 
tioQ  of  the  hr.,  77,  826;  78,  1019.  Aooessory 
works.  78, 1021.  Proposed  alterations,  78, 1022. 
Prepaeedloeationofh.br.,  78,1024.  B.ofMaJ. 
Warren,  77,  817;  78, 1018.  SURVEYS.— Maps. 
Of  kjcality  of  br.,  78,  1126  (Nos.  28  and  20.) 
Diagnm  of  ps.,  78, 1020. 

MISSISSIPPI  B.  (Sp.)  (Lyons  A  Fnlton  Br. 
Co.,  at  Lyons,  Iowa.)  90,  387.  LEQISLA- 
TION.— An.  by  acts  Mar.  2,  1889,  and  Mar.  16, 
1890, 90,  337.  PLANS.— Plai^uid  location  sub- 
mitted, and  approv.  by  See.  of  War,  Apr.  22, 
lflBQ,90,33& 

MISSISSIPPI  B^  Memphis.  (Sp.)  (Kansas 
City  A  Memphis  R.  R.  &  Br.  Co.)  ENGI* 
KEEBS.— Chief  of  BnKioeers.  B^  88,  309;  80, 
38S.  BE.  oonvened  at  Memphis,  May  26,  1888, 
bf  S.  O.  No'.  26,  to  ex.  and  B.  upon  the  plans 
of  the  proposed  br.  across  the  Mississippi  R.  at 
ICempliis.  Majority  B.  hi  fkvor  of  a  mahi  span 
of  1,000',  2  other  spans  of  600'  each,  and  the  whole 
itr.  to  be  75'  above  h.  w.,  88,  2517,  2522.  (MaJ. 
Enist,  C^kt.  Kingman,  and  Capt.  Gillette.) 
Minority  B.  In  favor  of  a  main  span  of  700',  88, 
2521.  (Lt  Col.  MerriU.)  Sec.  of  War  decided 
h  fsTor  of  a  main  span  of  770',  88,  2516.  LEO< 
ISLATION.— Au.  by  act  Apr.  24, 1888,  88, 2614, 
S25.    PLANS.— Approv.  Aug.  23,  1888,  89,  369. 

MISSISSIPPI  B^  Mfameapolis,  Minn.  (Stone 
sreh.)  ENGINEERS.— Chief  of  Engineers.  "SL, 
86, 369.  BE.  convened  to  consider  the  effect  of 
such  a  br.  upon  the  worlcs  of  the  V .  S.  for  the 
prosration  of  ttie  Falls  of  St.  Anthony,  86, 
21U.  The  board  did  not  think  these  works 
wooM  be  Jeopardized  by  the  constr.  of  the  pro- 
posed br.,  88,  2113.  (Lt.  Col.  Poe,  Majs.  Mac- 
kenzie and  Allen.)  PLANS.— An  arch  br.  of 
It.  of  4  spans  of  125'  each,  88, 2112. 

>fISSISSIPPI  IL,  near  Mbmeapolls,  Mfam. 
(S.)  (Chicago,  Mflwaukee  &  St.  Paul  Ry.  Co.) 
PL.<N3.— Reoonstr.  approv.  Aug.  4,  1900,  01, 
663. 

MISSISSIPPI  B^  Minneapolis,  Mfam.  (Sp.) 
(liiimeapoUs,  St.  Paul  &  Sault  Ste.  Marie  Ry. 
Cq.)  Au.  act  Jan.  19,  1905.  PLANS.— Approv. 
Mar.  10, 1905, 05,  721. 

MISSISSIPPI  Bn  e.  Chan..  Boom  Isld.  and 
Minneapolis,  Minn.  (S.)  (Wisconsfai  Central 
Rr.  Co.)  PLANS.— Approv.  June  22,  1906,  Oft, 
728. 

MISSISSIPPI  lU  slough  between  Boom  Isld. 
and  e.  bank,  at  5tb  Avenue,  Minneapolis,  Minn. 
(S.)  (Wisconsfai  Central  Ry.  CSo.)  PLANS.— 
.ipprov.  Apr.  14, 1903,  03, 65a 

MISSISSIPPI  lU  0.  bank  to  Nicollet  Isld.  and 
tnia  Nk»Uet  bid.  to  Boom  Isld.,  Mfameapolis, 
Mtaii.  (S.)  (Wisconsfai  Central  Ry.  Co.) 
PLANS.— Brs.  approv.  July  34, 1901,  01, 067. 
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MISSISSIPPI  lU  SM  AveniiB,  Mfameapolis, 
Mfam.  (Sp.)  (City  br.)  Au.  act  Jan.  19,  1905. 
PLANS.- Approv.  Feb.  18, 1905,  05, 731. 

BOSSISSIPPI  B^  42d  Avenue,  Mfameapolis, 
Mfam.  (Sp.)  (City  br.)  Au.  act  Jan.  27,  1912. 
PLANS.— Approv.  Mar.  13, 1912, 12, 1297. 

BOSSISSIPPI  B^  Plymouth  Avenue,  Mfame- 
apolis, Mfam.  (Sp.)  (Citybr.)  Au.  act  Jan.  27, 
1912.  PLANS.— Approv.  Mar.  15, 1912, 13, 1297, 
1298. 

BOSSISSIPPI  lU  near  Moose  Rapids,  Mfam. 
(Sp.)  (Mfameapolis,  St.  Paul  &  Sault  Ste.  Marie 
B.  B.  (k>.)  Au.  act  Aug.  5,  1909.  PLANS.— 
Approv.  Oot.  27, 1909, 10, 1020. 

MISSISSIPPI  lU  Mfam.  (S.)  (Eastern  Ry. 
Co.)    PLANS.— Approv.  Apr.  7, 1898,  08,  53& 

MISSISSIPPI  B^  Muscatfaie,  Iowa.  (Sp.) 
LBQISLATION.— Br.  au.  by  act  Apr.  1,  1872, 
78,1091. 

MISSISSIPPI  R^  Muscatfaie,  Iowa.  (Sp.) 
(Muscatfaie  Br.  Ck>.)  LEGISLATION.— Au.  by 
act  July  16,  1888.  PLANS.— Plan  and  location 
submitted  by  the  company,  and  approv.  by 
Sec.  of  War,  June  11, 1889,  OO,  336. 

BOSSISSIPPI  B^  at  or  near  New  Orleans,  La. 
COMMERCE.— C.  faiterests  ailected,  00,  3455. 
ENGINEERS.— Chief  of  Engfaiecrs.  IL,  00, 
3453.  BE.  convened  at  New  Orloons,  La.,  June 
14, 1890,  by  S.  O.  No.  29.  to  B.  upon  the  erection 
of  a  h.  level  Iv.  across  the  Mississippi  near  New 
Orleans.  No  br.  should  be  built  at  or  below 
the  city;  one  could  be  built  abovo  the  city  with- 
out  serk)us  obstr.  to  navigation.  00,  3454. 
(Col.  Comstock,  Lt.  Col.  Suter,  MaJs.  Ernst 
and  Allen,  and  Capt.  Kbigman.) 

BOSSISSIPPI  B.  (above  and  below),  New 
Orleans,  La.  COMMERCE.— C.  faiterosts  fai- 
volved,  00,  3451.  ENGINEERS.— Chief  of 
Enginoers.  B.,  00,  3450.  BE.  convened  at 
New  Orleans,  La.,  Nov.  30.  1SM9,  by  S.  O.  No. 
47,  to  B.  upon  the  question  of  tho  erection  of 
brs.  across  the  Mississippi  above  and  below 
New  Orleans.  Board  B.  that  any  br.  across 
this  portion  of  the  R.  would  be  an  obstr.,  and 
that  but  1  br.  was  needed  for  R.  R.  purposes 
at  New  Orleans,  and  that  should  be  located 
above  the  city.  00,  34^7.  (Col.  Comstock,  MaJ. 
Allen,  and  Capt.  Kingman.) 

BOSSISSIPPI  B^  above  New  Orleans,  La. 
(Sp.)  (Southern  Br.  &  Ry.  Co.)  LEGISLA- 
TION.—Constr.  au.  by  act  Jan.  26,  1893. 
PLANS.— Approv.  Apr.  19, 1893,  03,  460. 

BOSSISSIPPI  B^  between  the  mouths  of  Pfaie 
R.  and  Dean  Brook,  Mfam.  (A.)  (Crow  WUig 
County  br.)  PLANS.— ReplacUig  existing  br. 
with  new  str.  approv.  June  2, 1905,  05,  729. 

BOSSISSIPPI  R^  Prafa-ie  Du  Chien.  Wis.  (Sp.) 
(Pontoon  railway.)  COMMERCE.— Influence  of 
br.  on  navigatton,  78,  983.  ENOINEEHS.— 
Chief  of  Engineers.  R^  74,  71.  Approv.  recom. 
of  board,  77,  96,  817.  BE.  Sheer  booms,  1870 
not  necessary,  77,  819,  823.  (Cols.  Maiomb  and 
Simpson,  Msjs.  Warren,  Farquhar,  and  Suter, 
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and  Capt.  Allen.)  LEGISLATION.— Br.  an. 
by  act  July  25,  1866,  78,  980.  Legalized  by  act 
June  6,  1874,  77.  823.  Various  acts  relating  to 
br.,  78,  1089,  1093.  PLANS.— Description  of 
br.,  74,  681;  77,  823;  78.  981.  Rs.  of  CJol.  Mar 
comb  and  £.  F.  Hoffman,  74«  681.  Plan  of  br. 
designed  by  J.  I^wler,  78,  983.  Plan  discussed 
by  Ua^.  Warran,  78,  963.  Proposed  location  of 
h.  br.,  78,  983.  PHYSICAL  CHARACTERIS- 
TICS.—Descriptbn  of  R.  In  vicinity  of  br.»  78, 
980.  SURVEYS.— Maps.  Of  locality  of  br.,  78, 
1126  (No8. 13  and  14). 

MISSISSIPPI  B^  between  Prairie  Da  Chien 
Wis.,  and  North  McGregor,  Iowa.  (Sp.)  (Cbi- 
cago,  Milwaultee  &  St.  Paul  Ry.  Co.).  LEGIS- 
LATION.—Company  au.  to  reconstr.  br.  by  act 
Mar.  30,  1898.  PLANS.— Reconstr.  plans. 
approY.  June  29, 1898,  08, 532. 

BUSSISSIPPI  B^  Quincy,  Rl.  (Sp.)  (Rail- 
way.) COMMERCE.— Influence  of  br.  upon 
navigation,  78,  1012.  ENOINEERS.-CbJef  of 
Engineers.  Approv.  the  reoom.  of  board,  77, 
96,  817.  BE.  reoom.  a  fixed  sheer  boom  l/XXK 
in  length.  tL,  77,  819,  825.  (Cols.  Maoomb  and 
Simpson,  Majs.  Warren,  Farquhar,  and  Suter, 
and  Capt.  Allen.)  LEGISLATION.- Br.  au.  by 
act  July  25, 1866,  78, 1010.  Various  acts  relating 
to  br.  referred  to,  78,  1080,  1091.  PHYSICAL 
CHARACTERISTIC'S.- Description  of  the  R. 
and  valley  at  location  of  br.,  78, 1010.  PLANS.— 
Dimensions  of  br.,  77,  825;  78,  lOlL  B.  of  M^. 
Warren,  78,  1010.  Alterations  necessary,  78, 
1014.  Proposed  location  of  h.  br.,  78,  1016. 
Incompatibilities  of  the  law  for  building  drawl»s., 
78,  1014.  SURVEYS.— Maps.  Of  location  of 
br.,  78,  1126  (Nos.  25  and  26).  Diagram  of  ps., 
78, 1011. 

MISSISSIPPI  B^  Quincy,  m.  (Sp.)  (Chicago. 
Burlington  &  Quincy  R.  R.  Co.)  Au.  act  Apr. 
24,  1902.  PLANS.— Rebuilding  draw  span  ap- 
prov. May  3, 1902,  02, 583. 

MISSISSIPPI  B^  Red  Wing,  Minn.  (Sp.) 
LEGISLATION.— Br.  au.  by  acts  July  25, 1860, 
and  June  10, 1872,  78, 1092. 

MISSISSIPPI  B.,  Red  Whig,  Mfain.  (Sp.) 
(City  br.)  LEGISLATION.— Ci^  an.  to  oonstr. 
br.  by  act  May  12,  1894.  PLANS.— Approv. 
June  16, 1894,  04,  425. 

MISSISSIPPI  lU,  near  Royalton,  Minn.  (Sp.) 
(Mhmeapolis,  St.  Paul  &  Sanlt  Ste.  Maria  Ry. 
Co.)  Au.  act  Feb.  1,  1907.  PLANS.— Approv. 
May  8, 1907,  07, 819. 

MISSISSIPPI  Bi,  HI.  (Rock  Isld.  br.  over,, 
constr.  of).  (Sp.)  APPRO PRIATIONS.l- 
1867,  «200,000,  70,  252.  1809,  $500,000,  70,  253. 
1870,  1300,000,  70,  58.  1877,  $15,000  (sheer 
booms),  77,  145;  78,  97.  Total,  $1,015,000. 
COMMERCE.— Blbct  of  br.  on  navigation,  77» 
824;  78,  1002.  CONTRACTS.— Harvey  & 
Livcsey,  masonry,  71,  299.  Annulled  far  laok 
of  energy,  71,  300.  Efforts  to  obtain  damages; 
71«  aOO.  Baltimore  Br.  Co.,  3  spans  of  superstr.. 


$459,784,  71,  301;  contract  extended,  71,  303. 
Satisfactory  work  done,  72,  279,  292.  Kao 
Claire  Lumber  Co.,  oonstr.  of  sheer  booms  at 
br.,  77,  818.  Proposals  to  be  invited  far  pUu 
1,  2,  and  8  of  MaJ.  Warren  and  far  spans  of  80, 
150,  and  190',  70,  262.  Speciflcatfans  on  which 
proposals  were  baaed,  79,  286.  For  superstr.; 
abstracts  of,  71,  801;  72,  287.  ENGINEERS.- 
Chfef  of  Engineers.  Ba.,  68,  50;  60, 44r  70, 5SL 
240;  71,  57;  72,  49;  73,  5%  77,  96,  817;  78,  97; 
70, 132.  Letter  of,  to  MaJ.  Warren,  stating  ob- 
jections of  Lt.  Ck>l.  Rodman  to  location  of  draw, 
70,  229.  BE.  reported,  1859,  that  the  hr.  not 
located  or  oonstr.  with  proper  regard  to  the 
interests  of  navigation,  pa.  not  of  the  best  lorm, 
and  improperly  placed  witli  reference  to  d!re&- 
tion  of  currents,  67,  291;  68,  1036.  (Capts. 
Humphreys,  Meftde,  and  Franklin.)  Board  of 
commissioners  au.  by  Congress,  Apr.  19,  186i 
70,247.  Report  of,  70,248.  Limited  in  expend, 
on  br.,  70,  253.  Control  of  br.  assigned  to  Engt 
neer  Dept.,  60,  44.  (Brig.  Gen.  Schofield,  J. 
Barnes,  and  S.  M.  Church.)  To  ex.  and  B.  on 
ttiB  expediency  of  oonstr.  sheer  booms,  to  be 
placed  at  the  upper  end  of  all  or  any  br.  ps.  oo 
the  Mississippi  R.,  77, 821.  Reoom.  the  remonl 
of  the  remains  of  the  old  n.  p.  and  the  constr. 
of  sheer  booms,  77,  819,  824.  (Cols.  Macomb 
and  Simpson,  MiiJs.  Warren,  Farquhar.  and 
Suter,  and  Capt.  Alien.)  Engineers  in  char^ 
MaJ.  G.  K.  Warren,  1869-71.  B.  on  brg.  navi- 
gable waters  of  the  XT.  S.,  68,  815;  78,  900,  991, 
1033.  Bs.,  60,  194;  70,  236,  240,  256.  Col.  J.  N. 
Maoomb,  1871-78.  Bs^  71,  256;  72, 279;  73, 415; 
78,710.  MaJ.  F.  U.  Farquhar,  1878-79.  Bs^78, 
710;  70,  1144.    MaJ.  D.  W.  Flagler  (Ordnance), 

70,  1144,  1146.  Assistants:  Capt.  W.  H.  H. 
Benyaurd,  in  charge  of  designs  far  superstr.,  69^ 
199.  Bs^  70,  263;  71,  301;  72,  286.  Capt  A 
Btickney,  in  charge  of  masonry,  69^  199.    Bs., 

71,  298;  72,  293.  Capt.  A.  H.  Bumham,  in 
local  charge,  73,  416.  O.  B.  Nicholson,  in- 
spector of  ironwork,  72,  292.  E.  F.  Hoffman. 
B^  70b  Iltf-  ESTIMATES  (see  Plans  and 
Projects).- By  E.  H.  Johnaon,  C.  E.,  of  Chicago, 
Bock  Island  &  Pacific  R.  R.  (made  for  board 
of  oommissfaners),  far  a  single-track  br.,  with 
passage  for  highway  17'  wide,  $1,296,292,  60,  IM; 
70,  237,  249.  By  Mi^.  Warren,  on  basis  and 
plans  of  E.  H.  Johnson,  for  double-track  R.  B. 
and  highway  br.,  with  approaches,  $2,134,168, 
60, 194;  70,  251.  Est  saving  of  plan  suggested 
by  MaJ.  Warren  over  plan  of  E.  H.  Johnson. 
$125,966,  60b  196.  By  Lt.  Col.  T.  J.  Bodmaa. 
U.  S.  A.,  plan  No.  1,  $1,234,525;  plan  No.  % 
$978,086,  70,  257.  Plan  No.  8,  $934,291,  70, 2SL 
By  MaJ.  Warran,  plan  No.  2,  $2,187,547,  70b  3«. 
264.  Plan  No.  8,  $1,282,356,  70.  246,  266.  Cost 
to  U.  S.  of  plan  No.  8,  $587,675;  cost  to  R.  R. 
company  of  plan  No.  3,  $604,681,  70,  246.  Re- 
view of  prevfons  ests.,  78,  992.  EXPENDI- 
TURES (aee  also  Financial  statements).— Oa 
pert  of  XT.  S.  not  to  exceed  $1,000,000,  70,  2SS. 
Relative  expense  to  be  borne  by  U.  S.  and  B.  E. 


t  Reversion  to  Treasury  of  $600,000,  70, 58;  reappropriated,  71,  266.  Congress  provides  that  expeadi- 
tares  on  part  of  the  U.  S.  shall  not  exceed  $1,000^)00,  70^  253.  Statements  of  appropriations.  60^  44;  7^ 
58,263,263;  71«  57,256. 
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oompanY,  70,  237,  34S.  FINANCIAL  STATE- 
MENTS.-71,  256,  262;  79,  379,  286;  73,  416; 
7S,97,  ni;  78,  122,  1146.  Fmyment  to  U.  B. 
brE.R.  oomptfiy,  1177,330.26,  73,  41S.  LEO- 
KLATION.-Act  June  27,  1866^  •  ♦  •  fcf 
e^ofanarnuxy  •  •  •  on  Book  laid.;  ml 
Sec  of  Vv  to  fix  loo»tiim  of  br.,  and  to  gnat 
to  the  R.  B.  oompaziiBt  and  otber  parties  In 
Bterest  pacnniBry  aid  toward  cbangliig  pnant 
'aatm  o(  br.  lod  nad;  action  to  be  under  con- 
M o( toard  of  oommlBBioiQeri,  as  flzad  bj  act' 
Apr.  19, 186i  70, 317,  264.  Act  Joly  26, 1866,  to 
m  oQDstr.  of  certain  bcs.,  •  •  •  fixing  minS- 
d:]}3  h.  of  lower  chord  above  h.  w.,  length  of 
van,  and  position  of  ps.,  70*  24B.  Act  Mar.  2, 
]SS:,  making  app.  for  sapport  of  Army  and  other 
perposes,  1200,000  proridad  for  the  oonstr.  of  br. 
It  Bock  Isld.,  70,253.  Act  ICar.  8, 1860,  maktof 
ipp.  lor  lapport  of  Army  and  other  porpooea^ 
609,000  proTided  lor  eoostr.  of  br.  at  Bock  IskL, 
70, 3S.  Aet  July  20.  1868,  in  xelation  to  br., 
NL  commmcement  «(,  wtth  general  proTiskRis 
ud  oaodiUans,  and  providing  that  the  expend. 
oDpirtofU.  8.  dian  not  exceed  SI  .000,000,  70^ 
S,K8l  ActioaofCangresBallowedachanigato 
a&Sie'tnck  B.  B.  br.  with  highway  beneatti, 
^%m.  VirioQs  acts  relating  to  constr.  of  bn., 
77. 145,  824;  78, 108B.  1091.  OPEBATIONS.— 
1868-68.  Work  oommenoed  by  contract  on 
fix  Damport  abotment,  99,  108.  186l^70. 
Fngrw  oQ  aobttr.;  completion  of  Davenport 
ttntmoit;  eoDitr.  of  cofferdam  at  draw  pr.; 
efflbmkment  ior  Davenport  wagon  road  In 
?<«r«.  70^  224:71,  206.  1870-71.  Comple- 
tuioTps.  Not.  1, 2,  S,  and  4;  masonry  for  pivot 
p.  nd  DavQQport  wagon  rottd  embenkment, 
7l»2M.  Work  tatan  from  contractor  and  prose- 
artedvfthhkad  labor,  71,  300.  Operattonson 
npwtj.eommanoed,  71,301.  1871-72.  Be- 
iBovtl  olr.  from  draw'span  Chan,  and  completion 
s^nperrtr.  May  8, 1872,  711.  291,  296.  1872-78. 
Final  oompletion  and  opening  of  br.  and  tran*' 
fcnwDt  to  Ordnance  Dq)t.,  Feb.  4, 1873,  73, 62; 
^  1877-78.  i,ifio  I  f .  of  sheer  boom  built, 
78. 97. 710,  W7.  1878-78.  Bepaira  of  abeer 
worn,  79, 132, 1144. 1145.  PHYSICAL  CHAR- 
ACTERiaTICS._of  valley  of  B.,  68, 815.  Sec 
™  M*a  of  natorai  waterway  at  kxsatkm  of 
^-  «»» 197;  78,  1001.  Velocity  of  current  at 
» .  89. 197.  PLANS  (aee  Estimates  and  PwJ- 
«s) -For  iragon  way,  width  26'.  with  2  skSe- 
yy^'  «^'  considered  by  board  of  com- 
rf"^  •"*  rejected  as  giving  pivot  p.  too 
^t  width.  68, 194;  70,  242.  By  B.  H.  John- 
ao  br  ilnglirtrack  B.  R..  truss  to  be  16*  wide, 
^rn^i^  ^"^^^  sidewalks)  ir  wide, 

^^^^T^^^l^^  iHde  enough 

vmtriZ r  ^"  '^  ^'*  C3)  same  arranga- 

ril^  "**  "»d*  »«t  only  wWe  enou^ 

^  tribk,  70, 267;  (8)  aeme  as  plan  No.  * 

f%^^!^  ^^  single-tradk  B.  R., 

Ta^^  ^  ^  38*  h.,  28'  apart,  wagon 
y  »  Wide  and  12'  h.,  R.  B.  wtth  doubki 


trades  and  3  sldewaUcs,  to  be  reached  by  stepe 
from  ends,  60,  105;  70,  344,  362;  (2)  trusses  of 
same  general  dimensions  as  preceding,  wagon 
road  ir  wide,  with  3  5'  sklowaiks,  double-track 
B.  B.  above,  60,  195;  70,  244,  263;  (3)  shigle- 
trsek  B.  B.,  trusses  18'  wide,  with  wagon  road 
beneath  18*  wide,  and  3  sidewalks  (outside  of 
trusses)  6'  wide,  60,  195;  70,  344,  363.  MsJ. 
Warren  reoom.  plan  No.  8,  70, 346.  Oeneral  de- 
tails of  proposed  plans,  70,  363.  PBIVATE 
AND  COBFOBATE  WORE.  (See  Legisla- 
tion.) PB0JECT8  (see  Estimates  and  Plans).— 
Congress,  June  27,  1863,  an.  Sec.  of  War  to  fix 
locatkm  ol  br.  and  grant  pecuniary  aid  to  parties 
interested,  to  aid  them  in  changing  present 
location  and  rebuilding,  the  details  to  be  under 
immediate  control  of  board  of  commissioners, 
70,  247,  251  Congress,  July  35,  1866,  fbcfaig 
height  ot  lower  chord  above  h.  w.  on  navigable 
streams;  also  length  of  spans  and  posltkm  of 
ps.,  70b  349.  Propositkm  of  Chfeago.  Bock 
Island  &  Pacific  B.  B.  Co.  as  to  Joint  action 
with  U.  8.,  70b  348.  Agreement  and  guaranty 
of,  70,  354.  ProJ.  adopted  by  board  of  Com- 
missjoners  (Brig.  Qen.  J.  M.  Schofleld,  J.  Barnes, 
and  S.  M.  Church.)  The  U.  S.  to  build  over 
main  chan.  a  br.  with  Iron  draw,  the  truss  to  be 
of  proper  width  for  double  track,  the  wagon 
way  to  be  planked  h.  enough  to  leave  tower 
chord  Cor  B.  B.  track,  60,  194;  70,  348.  The 
Chicago,  Bock  Island  &  Pacific  B.  B.  Co.  to 
have  right  of  way  over  same,  provided  they  pay 
to  the  U.  S.  one-half  the  cost  of  constr.  and 
mainten.  of  the  pert  over  the  main  chan.,  70, 
348,  353;  it  being  provided  that  in  no  case  shall 
the  expend,  on  the  part  of  the  U.  S.  exceod 
81,000,000,  70,  353,  356;  proJ.  approv.  by  Chief 
of  Ordnance.  By  order  of  Sec.  of  War  constr. 
of  br.  placed  under  control  of  Engineer  Dept., 
6^  44.  Modifications  of  law  or  plan  necessary, 
60,  194.  Doubt  as  to  details  of  plan  adopted 
by  board  of  commissioners,  60, 194;  70,  237,  241. 
libO-  Warren  submitted  that  board  est.  for  single- 
track  B.  B.  and  narrow  wagon  road,  69,  194; 
70, 337, 241.  Ps.  designed  and  built  so  thatoitber 
double  or  single  track  br.  could  be  put  on  them, 
60, 195;  70,  240.  Reoom.  of  Chief  of  Ordnance 
practically  annulled.  70,  243.  ProJ.  of  MaJ. 
Warren,  an  iron  br.  for  sfaigle-traok  B.  B.  with 
wagon  way  beneath;  trusses  to  be  18'  apart, 
wagon  way  18'  wide  and  12'  h.,  with  2  sidewalks 
.  6'  wide  and  outside  of  truss,  60, 195;  70, 244, 246, 
262.  Dimensfons  of  br.,  71,  801;  72,  287;  77, 
824;  78,  1002.  Location  of  axis  of  br.,  60.  196; 
of  draw,  69b  106>  198;  70,  229.  Objectfons  by 
Lt.  Cd.  Bodman,  60^  196;  70,  229.  Specifica- 
tions for  superstr.,  72,  286,  293.  Draw  span. 
details  of,  72,  288,  293.  Effect  of  combined 
B.  B.  and  highway  br.;  B.  R.  above  hif^hway 
most  deshable,  70,  261.  Test  and  acceptance 
of  br.,  72,  291.  Completion  and  transferment 
to  Ordnance  Dept.,  73,  53,  415.  History  of,  70b 
287.  241;  73,  416;  78,  993. 1002, 1003. 

MISSISSIPPI  R.,  Sabula.  Iowa.  81,  268.  2016. 
LEGISLATION.— Br.  au.  by  act  Apr.  1,  1872, 
81,  268.     PLANS.— Requirements  of  Congress, 
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81t  2015.  MaJ.  A.  Mackenzie  reported  that  the 
plans  and  location  of  br.  as  proposed  by  the 
R.  R.  company  interfered  as  little  as  possible 
with  the  requirements  of  navigation,  81,  a016, 
2018. 

MISSISSIPPI  R.  (upper),  below  Falls  of  St 
Anthony.  (See  Navigable  waters  of  the  U.  8.)— 
P.  2203  this  Index. 

MISSISSIPPI  B^  St.  Louis.  Mo.  (Sp.)  COM- 
MERCE.—Br.  a  very  serious  obstr.  to  naviga- 
tion, 74,  641.  Names  and  dimensions  of  boats 
which  pass  the  br.,  74, 648.  Height  of  steamboat 
chimneys,  74«  654.  Importance  of  completion 
of  the  br.,  74,  6n.  ENGINEERS.— Chief  of 
Engineers.  R^  74,  71,  636.  Approv.  B.  of  BE., 
74,  637.  BE.  convened  at  St.  Louis,  Mo.,  Sept. 
2, 1873.  Considered  the  br.  being  constr.  a  very 
serious  obstr.  to  navigation,  74,  641.  Modifica- 
tion proposed,  74,  641.  lU,  74,  638.  Recon- 
vened at  St.  Louis,  Jan.  14, 1874.  Reoom.  constr. 
of  a  canal  behind  the  e.  p.,  with  a  draw;  est., 
$1,172,436,  74,  650.  Review  of  first  B.  of  board 
by  J.  B.  Eads.  74, 665.  Reply  of  board,  74,653. 
*'The  substance  of  Mr.  Eads's  reply  Is  that  the 
majority  of  R.  steamboats  must  be  rebuilt  to 
conform  to  his  br.,"  74,  662.  Statements  of 
various  persons  relating  to  B.  of  BE.,  74,  66i 
670,  671,  673,  674.  Personal  statement  of  Col. 
J.  H.  Simpson  in  reply  to  Mr.  Eads,  74,  675. 
Of  MaJ.  G.  X.  Warren,  74,  678.  Bs.  of  board 
refSerred  to,  78,  1077.  Sec.  of  War  approv.  B. 
of  board,  74,  638.  (Col.  Simpson  and  Mi^s. 
Warren,  Weitzel,  Merrill,  and  Suter.)  LEOIS- 
LATION.-Br.  au.  by  act  July  20,  1868,  74, 
637, 643.  Various  acts  relating  to  the  br.  referred 
to,  78,  1089.  1090,  1091,  1093.  PHYSICAL 
CHARACTERISTICS.— Description  of  the  R. 
and  valley  at  locality  of  hr.,  78,  1024.  H.-w. 
records,  74, 644, 645, 646.  Duration  of  each  stage, 
74,  648.  PLANS.— Plan  and  est.  of  J.  B.  Eads. 
78,  1060.  Description  of  brs.;  78, 1025.  Revfew 
of  Mr.  Eads's  est.,  78, 1028.  R.  of  MiO-  Warren 
upon  br.,  78,  1024.  Description  of  proposed 
modifications  -of  plans,  by  BE.,  74,  650.  His- 
tory of  br. ,  78, 1055.  Designs  of  brs.  proposed  by 
J.  A.  Roebling,  C.  E.,  78,  1078.  Sources  of  in- 
formation concerning  br.,  78, 1078. 

MISSISSIPPI  Bn  St.  Louis,  Mo.  B.  of  board  of 
1886.  Board  decidedly  of  opinfon  that  a  lowbr. 
with  a  draw  should  not  be  au.  below  the  mouth 
of  the  Missouri  R.,  87, 338,  2638. 

MISSISSIPPI  Bn  St.  Louis,  Mo.  (St  Louis' 
Merchants'  Br.  Co.)  LEGISLATION.— Com- 
pany au.  to  constr.  br.  by  act  Feb.  3,  18S7. 
Amended  act  Sept.  10, 1888.  FLANS.— Approv. 
Nov.  14,  1888,  89,  369. 

MISSISSIPPI  B^  St.  Louis,  Mo.  (Sp.)  (St 
Clair  &  Carondelet  Br.  Co.)  COMMERCE.— 
Navigation  of  the  Ohfo  compared  with  the 
Mississippi  R.,  75,  ii,  680.  ENGINEERS.— 
Chfef  of  Engineers.  B^  7ff,  121.  Approv.  report 
of  board,  75,  ii,  677.  BE.  convened  at  St.  Louis, 
Mo.,  Aug.  3,  1874.  Recom.— 1.  Acceptance  of 
site  No.  2,  on  certain  conditions.  2.  Prohibit 
tion  of  an  arched  br.  3.  Reduction  of  chan. 
openings  to  450'.  4.  Constr.  of  a  draw,  75,  ii, 
681.    Comparison  with  other  brs.,  75»  U,  680. 


B„  75, 11,  678.  Approv.  by  Sec.  of  War.  75,  ii. 
677.  (Ck)l.  Simpson  end  Mills.  Merrill  and 
Sutffr.)  LEGISLATION.— Br.  au.  act  Mar.  3, 
1873,  75,  ii,  678.  Various  acts  relating  to  the  br., 
referred  to,  78,  1070,  1083.  PLANS.— Descrip- 
tion of  plans,  75,  U,  678. 

MISSISSIPPI  B^  Salisbazy  Street,  St.  Louis, 
Mo.  (Sp.)  (St  Louis  Electric  Br.  Ck>.—McKinJey 
Br.)  Au.  act  Feb.  15, 1907.  PLANS.— Approv. 
July  5, 1907, 08, 866. 

MISSISSIPPI  B^  St  Louis,  Mo.  (8p.)  (City 
br.)  Au.  act  June  25,  1909.  PLANS.— Approv. 
Dec.  17,  1908.  Modified  plans  approv.  May  20, 
1909, 09, 013. 

MISSISSIPPI  B^  St  Paul.  COMMERCE.— 
TT>fliiftTvy  of  br.  upon  navigation,  78,  967.  For- 
merly a  toll  br..  78, 967.  PLANS.— Description 
of  br.,  78, 965.  Maj.  Warren's  B.  on  plan  of  br., 
78,965.  SURVEYS.— Maps.  Of  locality  of  br., 
78, 1126  (No.  6).    Diagram  of  ps.,  78,966.      . 

MISSISSIPPI  B^  St  Paul,  Minn.  (S.)  (Rail- 
way.) COMMERCE.— Influence  of  br.  upon 
navigation,  78,  965.  Br.  opened  for  travel  in 
1869,  78,  963.  Damages  by  coUisioii  with  ps., 
decisions  of  the  V.  B.  Supreme  Court,  78, 1019. 
LEGISLATION.— Br.  au.  by  act  Legislature  of 
Mfamesota,  Feb.  20,  1855,  78,  963.  PHYSICAL 
CHARACTERISTK^.- Descriptkm  of  R.  near 
location  of  br.,  78,  963.  PLANS.— DeRrxption 
of  br.,  78,  963.  Proposed  location  of  h.  br.,  78, 
963.  MaJ.  Warren  reoom.  br.  oompany  be  com- 
pelled to  imp.  R.  above  the  br.,  78,  965.  Bi, 
78,  964.  SURVEYS.— Maps.  Of  location  of 
br.,  78, 1126  (No.  6). 

MISSISSIPPI  Bn  St  Paul,  Mfam.  (Sp.)  (City 
br.)  LEGISLATION.-Oity  au.  to  constr.  far. 
by  act  July  5,  1884;  amending  act  Aug.  29, 1890. 
PLANS.— Approv.  Dec.  17, 1890, 91, 430. 

MISSISSIPPI  B^  South  St.  Paul,  Minn.  (Sp.) 
(South  St.  Paul  Belt  R.  R.  Co.)  M,  425;  95, 
474.  LEGISLATION.— C^ompany  an.  to  constr. 
br.  by  act  Apr.  26,  1890;  amended  by  acts  Feb. 
24. 1891;  Feb.  15, 1802;  and  Feb.  15, 189^,  94, 425. 
PLANS.— Submitted  Dec.  7, 1893;  modified  Jan. 
16, 1884;  approv.  Feb.  7, 1894,  94,  425.  Revised 
plans  submitted  Oct.  12,  1894;  approv.  Nov.  L 
1894,  95,  474. 

BOSSISSIPPI  B.,  St.  Paul,  Mfam.  (Sp.)  (St 
Paul  Br.  &  Terminal  Ry.  Co.)  Au.  act  Dec.  18, 
1908.    FLANS.— Approv.  Feb.  16,  1909,  09,  913. 

MISSISSIPPI  B^  St  Paul,  Minn.  (Sp.)  (Chi- 
cago Great  Western  R.  R.  Co.)  An.  Feb.  15, 
1911.  PLANS.— For  replacfaig  existing  str. 
approv.  May  24,  1911,  11, 1061.  Modified  plans 
approv.  May  17,  1912,  and  Instrument  dated 
May  24, 1911.  canceled,  12, 1298. 

MISSISSIPPI  B^  Thebes,  Rl.,  and  Grays  Ft, 
Mo.  (Sp.)  (Southern  Illinois  it  Missoori  Br. 
Co.)  Au.  act  Jan.  26.  1901.  PLANS.— Approv. 
Jan.  16,  1902.  Modified  plans  far  faicreasBd 
length  of  clear  span  approv.  Mar.  17,  1902,  0% 
582. 

BUSSISSIPPI  IL,  Warsaw,  lU.  (Sp.)  LEQ- 
ISLATION.-Br.  an.  act  May  17, 1873,  78»  1091 
1092. 
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B^  Wtnona,  Minn.  (8p.)  (City 
br.)  L£GI8LATI0N.-€ity  ao.  to  oonstr.  br. 
by  act  8«pt.  25,  18Q0.  FLANS.— ApproT.  June 
4. 1»1.  91,  431. 

msSISSIPFIB^JirtDona,  Mian.  (Sp.)  (Bafl- 
mj.)  COMMERCE.— Influence  of  br.  upon 
ssTication,  78,  972.  ENGINES RS.--Chlef  of 
En^iDeets.  B^77,96.  Appror.  reoom.  of  board, 
77,  S17,  818.  BE.  recom.,  1870,  straight  aheer 
boom  from  p.  to  160'  above  the  elerator.  B^ 
77,819,822L  (Cola.  Macomb  and  Simpson,  Majs. 
Warren,  Farqnhar,  and  Snter,  and  Capt.  Allen.) 
LEGISLATION.— Br.  an.  act  by  July  26, 1866, 
77.  88;  78,  970,  1080.  PLANS.— Deacription 
ol  br.,  77,  822;  78,  971.  Proposed  location  of 
h.  br.,  78,  973.  B.  of  Mi^.  Warren,  78,  970. 
SURVEYS.— Maps.  Of  locality  of  br.,  78»  1126 
(Not.  9  and  10).    Diagram  of  ps.,  78, 971. 

MISSISSIPPI  M^  Winona,  Minn.  (Sp.)  (Wi- 
uaa  A  Southwestern  By.  Co.)  LEGISLA- 
TION.—Company  ao.  to  oonstr.  br.  by  act  Aug, 
ll,ltt8.  PLANS.— ApproY.  July  9, 1800.  Sept. 
7, 1891,  br.  reported  completed.    81, 427. 

mSSOITBI  B.  and  tribataries.    (Dr.)    10,1019. 

MISSOURI  WL,  at  American  Ud.  and  tbe  town 
of  CbamberiaJn,  S.  Dak.  (Sp.)  (White  Bivar 
Valley  By.  Co.)  Au.  act  Feb.  9, 1906.  PLANS.— 
ApproT.  May  10, 1905, 05,  721, 72X 

MlSSOUmi  WL,  Atchison,  Kans.  (Baftway. 
draw.)  PLANS.— Deser^ition  of  br.  by  M«|. 
Warren,  78, 1067. 

MISSOURI  R^  Atehtaon,  Bans.  (O.)  (Atchl- 
soD  A  Eastern  Br.  Co.)  PLANS.— Alterations 
to  be  completed  on  or  before  1  year  from  Feb. 
94, 1906,  fior  constr.  of  new  draw  span,  or  4  months 
from  Feb.  34,  1906,  for  providing  ehan.  through 
flzistiDg  draw  span,  08, 874. 

MISSOURI  R.,  Belleltantaine  Bluffs,  Mo.  (Sp.) 
(St.  Louis,  Keokuk  A  Northwestern  B.  B.  Co.) 
LEGISLATION.- An.  act  Feb.  17,  1888. 
PLANS.— Plan  and  location  submitted,  and 
approv.  by  Sec.  of  War,  Deo.  21, 1880, 00, 337. 

MISSOURI  IL,BoanvlUe,  Mo.  (Sp.)  (Boonville 
&  Boward  County  Br.  (^>.)  LEGISLATION.— 
Company  an.  to  oonstr.  br.  by  act  May  35, 1806. 
PLANS.— Approv.  Sept.  11, 1806, 97, 520. 

MISSOURI  1L,  Boonville,  Mo.  (Sp.)  (Bail- 
vay,  draw.)  LEGISLATION.- Br.  au.  act 
May  11,  1872.  PLANS.— Deecrlption  of  br.  by 
MaJ.  Warren,  78, 1067. 

MISSOURI  lU  BiownviUe,  Nebr.  (Sp.)  LEG- 
ISLATION.— Br.  au.  act  June  4, 1872,  78, 1092. 

MISSOURI  R^  between  Caas  Ck>unty,  Nebr., 
and  Mills  County,  Iowa.  (Sp.)  (Plattsmouth 
Pontoon  Br.  Co.)  Au.  act  June  28,  1002. 
PLANS.— Approv.  Apr.  30, 1008, 03, 644. 

ms^URI  R^  between  Councfl  Bluffs,  Iowa, 
and  East  Omaha,  Nebr.  (Sp.)  (Omaha  Br.  & 
Terminal  By.  Co.,  formerly  the  Interstate  Br.  A 
Street  By.  Co.)  LEGISLATION.— Conatr.  au. 
by  act  Feb.  13,  1801;  amending  act  Jan.  28, 1803, 
and  act  M»y  U,  1902.  PLANS.-Orig.  plans 
approv.  Mar.  6,  1801;  modified  plans  approv. 
May  9,  1883,  Ol,  431;  93,466.    Replacing  tern- 


porary  br.  with  permanent  str.  approv.  July  Ift 
1002, 03<  642: 

MISSOURI  R.,  Glasgow,  Mo.  (Sp.)  ENGI- 
NBEBS.-(niief  of  Engineers.  R.,  78,  111. 
Approv.  conclusions  of  boerd,  78,  807.  BE. 
oonvened  at  St.  Louis,  Mo.,  Apr.  15,  1878. 
Board  approv.  plan  and  location  proposed  by 
B.  B.  company.  IL,  78,  807.  (Col.  Simpson, 
MaJ.  Sutar,  and  Capt.  Allen.)  LEGISLA- 
TION.—Br.  au.  act  Mar.  3,  1871,  78,  1001. 
PLANS.— Dimensions  of  proposed  br.,  78,  808. 
Letter  from  W.  S.  Smith  to  Sec.  of  War,  trans- 
mitting plans  and  drawings,  78, 807. 

BOSSOURI  R^  Jefferson  City,  Mo.  (Sp.)  (Jef- 
fersaD  City  Br.  A  Transit  Co.)  LEGISLA- 
TION.—Company  au.  to  constr.  br.  by  act  May 
28,  1894;  amending  act  Jan.  8,  1805.  PLANS.-<~ 
Approv.  July  22,  1805;  d.  of  w.  to  and  through 
draw  spans  to  be  maintatned  at  not  less  than 
that  found  in  adjacent  Imp.  parts  of  the  B., 
95, 476. 

MISSOURI  R^  Jeflbfson  City,  Mo.  (O.)  (Jeffer- 
son City  Br.  A  Transit  Co.)  FLANS.— Altera- 
tions to  be  completed  on  or  before  6  months 
from  Feb.  34, 1008,  08, 874. 

MISSOURI  R^  pt.  between  Kansas  City  and  5 
-m.  below,  Mo.  (Sp.)  (Bandolph  A  Kansas 
City  Br.  Co.)  LEGISLATION.— Company  an. 
to  oonstr.  br.  by  act  July  23,  1888.  PLANS.— 
Pontoon  draw-span  br.  approv.  July  26,  1880, 
89,873. 

MISSOURI  R^  Kansas  City,  Mo.  (Sp.)  60, 
51,  307.  COMMEBCE.— Complafaits  against  the 
br.  as  an  obstacle  to  navigation,  69,  307,  308. 
LEGISLATION.— Act  au.,  referrod  to,  69,  306. 
Act  July  2S,  1866,  parOy  given,  69, 300;  78, 1080. 
PHYSICAL  CHABACTEBISTICS.— Of  Mis- 
souri R.,  at  Kansas  City,  09,  304.  PLANS.— 
Description  of  proposed  br.,  69,  304;  78,  1087. 
Objections  to  location  arising  from  th6  dUBculty 
in  seefaig  the  br.  by  descending  boats,  69,  306. 
R.  of  Capt.  Suter  e^»  303, 804. 

MISSOURI  Rn  Kansas  City,  Mo.  (Sp.)  (Kan- 
sas City,  Parkvnie  A  St.  Joseph  Electric  By. 
(3o.)  Au.  acts  Feb.  28, 1903,  and  Mar.  20. 1904. 
PLANS.— Approv.  June  25, 1004,  04, 713. 

MISSOURI  R^  Grand  Avenue,  Kansas  City, 
Mo.  (Sp.)  (Kansas  City,  St.  Joseph  A  Excelstor 
Springs  By.  Co.)  Au.  act  May  16,  1006. 
PLANS.— Approv.  Feb.  11, 1907,  07, 8ia 

MISSOURI  R^  Kansas  City,  Mo.  (Sp.)  (Union 
Depot  Br.  A  Terminal  Ck).)  Au.  act  Mar.  3, 
1887,  and  Feb.  20,  1907.  PLANS.— Approv. 
Mar.  19, 1908,  08, 867. 

MISSOURI  Rn  Kansas  City,  Mo.-  (Sp.)  (Chi- 
cago, Burlington  A  Quincy  B.  B.  Co.)  Au.  act 
July  25, 1866.  PLANS.— Beconstr.  approv.  Oct. 
6, 1911, 12, 1206. 

MISSOURI  R^  Leavenworth,  Kans.  (Rail- 
way.) PLANS.— Description  of  br.  by  MaJ. 
Warren,  78, 1087. 

MISSOURI  R.,  between  I^avonworth,  Kans., 
and  Platto  County,  Mo.  (Sp.)  (Leavenworth 
A   Platte  County  Br.  Co.)     ENGINEERS.— 
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80,  372;  91,  428;  92,  405.  LEGISLATION.— 
Company  au.  to  constr.  br.  by  aot  Feb.  25, 1889, 
89,  372;  amfttKltng  act  July  25,  1890,  91,  428. 
FLANS.— For  a  pontoon  br.  approv.  June  20, 

1889,  89i  372.    Act  of  July  26,  1890,  provided 
for  a  pivot  drawbr.  Instead  of  a  pontoon;  plana 
approv.  Sept.  25,  1890,  91,  428.    Plans  approv, , 
to  change  tbe  location  from  Cherokee  to  Chootaw 
Street,  Leavenworth,  Apr.  27, 1892, 93*  405. 

BOSSOURI  B.,  Lexington,  Mo.  (8p.)  LEO* 
ISLATION.— Br.  au.  by  acts  July  25, 1866,  and 
Mar.  3, 1873,  78, 1093. 

MISSOURI  B^  Lexington,  Mo.  (8p.)  (Lex!> 
IngtOD  Br.  &  Terminal  Co.)  LEGISLATION.— 
Company  au.  to  constr.  br.  by  act  July  26, 1891 
PLANS.— Approv.  July  9, 1805.  90,  475. 

MISSOURI  R^  Lexington,  Mo.  (Sp.)  (Lex- 
ington Sl  Suburban  Ry.  Co.)  An.  Apr.  28,  1901 
PLANS.— Apnrov.  Aog.  18. 1904.  Off,  720. 

MISSOURI  Ri,  Nebraska  City,  Nebr.  (8p.) 
COMMERCE.- Rafting  interests  Insignificant 
on  the  Missouri  R.,  73,  589.  R.  R.  interests, 
73,  591.  ENOINEERS.-Chief  of  Engineers. 
B.,  88,  308.  BE.  convened  at  Nebraska  City. 
Jan.  20,  1873;  approv.  site  and  plan  with  slight 
modifications.  Bs  73,  588.  Concurred  in  by 
Chief  of  Engineers  and  approv.  by  Sec.  of  War, 
73,  587.  (Col.  Simpson  and  MiO>.  Weltsel  and 
Suter.)  LEGISLATION.— Br.  an.  by  act  June 
4, 1872,  73,  586;  88,  2464.  Various  acts  relating 
to  the  br.,  78, 1090.  1094.  PLANS.— Submitted 
to  Sec.  of  War  by  Nebraska  City  Br.  Co.,  Dec.  5, 
1872.  Briofiy  described  by  Chief  of  Engineers, 
73, 586.  Lt.  Col.  Suter  approv.  the  location  and 
dimensions  of  the  proposed  br.,  with  the  excep> 
tion  that  the  proposed  height  be  increased  from 
•48  to  50'  above  extreme  h.  w.,  88,  2465. 

MISSOURI  ft^  Nebraska  City,  Nebr.  (Sp.) 
(City.)  LEGISLATION.— Au.  by  act  July  16, 
1888.  PLANS.— Plan  and  location  submitted, 
and  approv.  by  Sec.  of  War  Apr.  3, 1890,  90, 837. 

MISSOURI  B^  Omaha,  Nebr.  (Sp.)  (Rail- 
way.) LEGISLATION.— Br.  au.  by  act  Feb. 
24,  1871,  under  provisions  of  act  July  25.  1866, 
78,  1090.  PLANS.— Description  of  br.  by  MaJ. 
Warren,  78, 1087. 

MISSOURI  R.,  between  Omaha  and  Council 
Blufls.  (Sp.)  (Omaha  &  Council  Blufls  R.  R. 
&  Br.  Co.,  railway  and  wagon.)  88,  309. 
LEGISLATION.— Br.  au.  by  act  Mar.  3,  1887, 
88,  2467.  PLANS.— Maj.  Raymond  B.  br.  as 
proposed  would  not  interfere  with  the  existing 
requirements  of  navigation,  88, 2460. 

MISSOURI  R.,  Omaha,  Nebr.  (Sp.)  (Nebraska 
Central  R.  R.  Co.)  LEGISLATION.— Au.  by 
act  June  22, 1888.  PLANS.— Plan  and  location 
submitted,  and  approv.  by  Sec.  of  War  Feb.  27, 

1890.  90,  337. 

MISSOURI  B^  Pierre.  S.  Dak.  (Sp.)  (Pierre 
A  Fort  I'ierre  Br.  Ry^Co.)  Au.  act  May  17, 
1886.    PLANS.— Approv.  July  14,  1907,  07,  816. 

MISSOURI  R.,  Plattsmouth,  Nebr.  (B.)  (Chi- 
cago, Burlington  &  Quincy  R.  R.  Co.)  PLANS.— 
Reoonstr.  approv.  Nov.  5, 1901, 02, 586. 


BOSSOURI  Bh  near  Quindaro,  Kans.,  about 
8.6  m.  above  Hannibal  A  St  Joseph  R.  R.  br. 
at  Kansas  Clfey.  (Sp.)  (Kansas  City  Terminal 
Ry.  Co.)  LEGISLATION.— Company  au.  to 
oonstr.  br.  by  act  Mar.  I,  1889;  amfrnding  act 
June  28,  1890.  PLANS.— Approv.  Deo.  1,  1890, 
91,430. 

MtSSOUBI  WL,  St  Chaite,  Mo.  (Railway.) 
PLAJ^S.— DesflT^tion  of  br.  by  H^j.  Warreo. 
Cost  of,  $1,797486.19.    78,1087. 

MISSOUBI  IL,  St.  Charles,  Mo.  (8p.)  (Occi- 
dental  Br.  &  Construction  Co.)  LEGISLA- 
TION.—Constr.  an.  by  aet  May  23,  1892. 
PLANS.— Submitted  Feb.  21,  1803;  modified 
Apr.  11, 1893;  approv.  Apr.  29, 1898,  93,  465. 

BOSSOURI  B.,  St.  Charles,  Mo.  (Sp.)  (St 
Charles  A  St.  Louis  County  Br.  Co.)  LEGIS- 
LATION.—Counties  an.  to  constr.  br.  by  art 
Jane  8,  1896,  amendlDg  acts  May  28,  18B8,  and 
Jan.  27, 1900.  PLANS.— Approv.  June  27,  1900, 
00,006. 

^ilSSOUBI  WL,  St.  Joseph,  Mo.  (Sp.)  (Rifl 
and  high  way.)  LEGISLATION.- Br.  so. 
acts  July  20.  1808;  July  14,  1870;  and  Mar.  5, 
1872,  78,  1089,  1000,  1001.  PLANS.— Descrip- 
tion of  br.  by  M^.  Warren,  78, 1087. 

MISSOUBI  B^  most  accessible  point  between 
Sibley^  and  Kansas  City,  Mo.  (Sp.)  (Kansas 
City  A  Atlantic  R.  R.  Co.,  sooeeasors  to  the 
Chicago,  Kansas  City  A  Texas  Ry.  Co.)  EN- 
GINES RS.-<3iief  of  Engineers.  It.,  89,  37D; 
96,  422;  99,  619.  LEGISLATION.— Orig. 
company  an.  to  constr.  br.  by  act  Mar.  3,  liS:, 
80,  870.  Owners  received  au.  from  same  act, 
as  extended  by  act  Mar.  29,  1894.  96,  422. 
PLANS.— .Orig.  oompany's  plans  approv.  Feb. 
14,  1889;  br.  partly  constr.,  89,  370.  Owner's 
new  plans  approv.  Dec.  17, 1895,  96,  422.  Modi- 
fled  plans,  for  a  draw  span  instead  of  a  lifting 
span,  approv.  Apr.  28, 1899,  99, 619. 

MISSOUBI  IL,  Sibley,  Mo.  (Sp.)  (Kansas 
City,  Topeka  A  Western  R.  R.  Co.)  88,  306» 
2435.  LEGISLATION.— Br.  au.  by  act  July  3, 
1884,  88,  2434.  PLANS.— In  1887  Lt.  CoL  Suter 
B«  that  the  br.  would  not  form  any  obstr.  to 
navigation,  88, 2436. 

MISSOUBI  &.,  at  or  near  Sibley,' Mo.  (Sp.) 
(Atchison,  Topeka  A  Santa  Fe  Ry.  Co.)  Ao. 
acts  Mar.  23, 1910,  and  Jan.  22, 1912.  PLANS.- 
Approv.  Dec.  19,  1910,  11,  1060.  Reconstr. 
approv.  Mar.  8, 1912,  IS,  1297. 

BOSSOUBI  B^  Sfonx  City,  Iowa.  (Sp.)  (Sionx 
City  A  Pacific  R.  R.  Co.)  LEGI8LATI0N.- 
Br.  au.  by  act  Aug.  15, 1876, 78, 1094.  Br.  an.  by 
act  June  27, 1882, 83, 371.  PLANS.— Maj.  Suter 
B.  if  the  br.  be  located  and  built  as  proj.  it  would 
form  no  unnecessary  obstr.  to  navigatioD,  83, 
1603. 

MISSOUBI  IL,  Sfonx  City,  Iowa.  (Sp.)  (Skmx 
City  Br.  Co.)  88,  809.  LEGISLATION.-Br. 
an.  by  aet  Aug.  15, 1886, 88, 2477.  PLANS.-Di- 
mensions  of  proposed  br.,  88,  2476.  Lt.  Col. 
Suter  B.  the  proposed  span  of  400^,  with  a  txead- 
way  of  SO',  amply  sufficient  for  tike  requiremeDts 
of  navigation,  88»  2477. 
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mSSOUBI  B^  Sioaz  City,  Iowa.  (Sp.)  (T^ 
dfic  Short  Line  Br.  Co.)  LEGISLATION.— 
Ail  by  act  Har.  2,  1889.  PLANS.— Plan  and 
location  sabmitted,  and  approv.  by  See.  of  War, 
Jiiiiea6,1890,9O»'338. 

mSSOUBI  B^  South  Omaha,  Nebr.  (Bp.) 
(Sooth  Omaha  R.  R.  &  Br.  Co.)  An.  act  Har. 
S.  1901  PLANS.— ApproT.  Apr.  8»  1904,  04, 
711,712. 

mssOUBI  &.,  betiveen  Walworth  and  Dewey 
Coantfcs,  S.  Dak.  (Sp.)  (Chicago,  Mflwankee 
A  St  Paul  Ry.  Co.)  An.  act  Apr.  12,  1908. 
PLANS.— AppTOT.  Aug.  8, 1906,  07,  817. 

mSSOrKI  Ri,  near  mouth  of  Kansaa  R.,  be- 
tveen  Wyandotte  County,  Kans.,  and  Clay 
Comity,  Mo.  (Sp.)  (Miaaoorf  River  &  Land 
Imp.  ft  Construction  Co.)  LEGISLATION.— 
Company  au.  to  oonstr.  br.  by  acts  Oct.  12, 188^ 
»d  Feb.  6, 1880,  01,  432.  PLANS.— Submitted 
Oct.  12, 1880;  not  conforming  to  the  act  Oct.  12^ 
188S,  were  not  approv.  Flans  submitted  Feb.  7, 
18M),  and  Jan.  34,  18B1;  Wb,  upon  adyenely  by 
ftm  Minonri  R.  Commission;  not  apptov. 
Amended  plans  submitted  Har.  2, 1891;  approv. 
Jane  4, 1801.    91,432. 

MISSOimi  &.,  Yankton,  S.  Dak.  (Sp.)  (Yank- 
ton Br.  Co.)  LEGISLATION.— Company  an. 
to  constr.  br.  by  act  June  22,  1802;  amendfaig 
•et  May  28,  1894,  94,  425.  PLANS.— Approv. 
Aog.  S,  1804,  94,  425.  Subsequently  plans  tor 
kni^thening  of  2  n.  end  main  spans  appiov. 
Sept  11, 1890.  Plans  hi  lien  of  the  last  approv. 
Nov.  2g,  1896.    97,529. 

MISSOIJIU  lU  Yankton,  8.  Dak.  (Sp.)  (Yank- 
tim,  Norfolk  ft  Southern  Ry.  Co.)  An.  act  Mar. 
9,  1904.  PLANS.— Approv.  Aug.  23,  1904,  05, 
730. 

MOBILE  B.,  Cedar  Pt  to  Dauphin  laid.,  Ala. 
(8p.)  (Mobile  Ry.  ft  Dock  Co.)  Au.  act  Feb.  5, 
1906.    PLANS.— Approv.  Feb.  23, 1907,  07,  818. 

MOBILB  B.  and  MI8SIS8IFPI  SOUND, 
across  shoal  water  between,  Cedar  Pt  to  Dauphfai 
Isld..  Ala.  (Sp.)  (Mobile  &  Dauphin  R.  R.  ft 
Harbor  Co.)  LEGISLATION.— Constr.  an.  by 
set  Sept  26,  1890;  amending  act  Feb.  28,  1893. 
PLANS.-Submitted  Sept  10,  1892;  approv. 
Aug.  21, 1893,  93,  465. 

MOBILB  COUNTY,  between  Cedar  Pt  and 
B%  Danphin  IskL,  Ala.  (Sp.)  (Dauphfai  Island 
By.  ft  Harbor  Co.)  An.  act  June  25,  1910. 
PLANS.— Constr.  of  bis.  and  trestles  i^prov. 
Apr.  17, 1911, 11, 1080. 

MOBILB  It.,  Ala.    (Dr.)    08,866. 

MOCCASIN  B.  (Contentnia  Creek),  Hooker- 
town,  N.C.  (8.)  (Green  County  br.)  PLANS.— 
Br.  to  replaoe  existing  str.  approv.  June  1, 1906» 
08,872. 

MOCCASIN  B.  (Contentnia  Creek),  Grlfton, 
N.C.  (S.)  (Pitt  County  br.)  PLANS.-Approv. 
Nov.  26, 1907,  08,  871. 

MOHAWri^  Bn  Schnectady  County,  N.  Y.  (S.) 
(Schenectadj  By.  Co.)  PLANS.— Approv.  July 
29, 1903, 04,  713. 
MOKELUMNB  VL^  Cal.  (8.)  (Western  Paolflo 
By.  Co.)  PLANS.— Approv.  Jan.  13,  1906,  06, 
806. 


BfOKBLUMNB  It.,  Benson  Ferry,  Cal.  (8.) 
(San  Joaquin  County  br.)  PLANS.— Approv. 
June  23, 1909, 09, 018. 

BfOKBLUMNB  B^  near  mouth  of  Snodgrass 
Slough,  Cal.  (8.)  (Sacramento  and  San  Joaqufai 
Connttos'  br.)  FLANS.— Approv.  Aug.  25, 
1902,03,641 

If  OBXLUMNB  B^  8.  Fork,  New  Hope  Land- 
taig,  CaL  (8.)  (San  Joaquin  County,  Cal.) 
PLANS.-Approv.  Mar.  24,  1803.  Completion 
ol  br.  B.  on  June  SO,  1893.    93,460. 

HSONONGAHELA  B.    (See  Ohio  R.,  etc.) 

MONONGAHBLA  Bn  Pa.  (Bp.)  (Br.  of  Alle- 
gheny snd  Washington  Counties.)  Au.  act  Apr. 
3,  1008.  PLANS.-Approv.  May  21,  1908,  and 
July  5, 1906, 08, 868;  09, 912. 

If ONONGAHELA,  Allegheny,  and  at  the  lower 
end  of  the  Muskingum  Rs.  (A.)  88,  25G6. 
PLANS.- Tabular  statement  of  all  brs.,  with 
dimensions  thereof,  over  the  navigable  portions 
of  the  Monongahela  and  Allegheny  Rs.,  88, 2666, . 
2568.  Brs.  on  the  Monongahela  and  Allegheny 
requfaing  modification,  88, 2667, 2669. 

MONONGAHELA  B.,  between  Braddock  and 
Mifflin  Townships,  Pa.  (8p.)  (Braddock  ft 
Duquesne  Br.  Co.)  LEGISLATION.- Com- 
pany an.  to  constr.  br.  by  act  Jan.  26,  1807. 
PLANS.-Approv.  Apr.  10, 1807,  97, 630. 

MONONGAHELA  Bn  Bridge  Street,  Bridge- 
port, Pa.  (O.)  (Monongahela  Br.  Co.— Browns- 
ville br.)  PLANS.— Alterations  to  be  completed 
on  or  before  Aug.  1, 1905, 05, 729. 

MONONGAHELA  B^  Chdrton  Station,  Pa. 
(Sp.)  (St  Clair  Terminal  R.  R.  Co.)  Au.  act 
Mar.  10,  1902.  PLANS.-Approv.  Mar.  26,  190% 
02,582. 

MONONGAHELA  B^  near  Denora  and  Web- 
ster, Pa.  (Sp.)  (Br.  of  Westmoreland  and  Wash- 
ington Counties,  Pa.)  PLANS.— Constr.  au.  by 
act  Feb.  21,  1903,  as  amended  by  act  Jan.  11, 
1905.    Plansapprov.  Nov.  2, 1905.    06,799. 

MONONGAHELA  B^  Elisabeth,  Pa.  (Sp.) 
West  Elisabeth  Br.  Co.)  LEGISLATION.— 
Company  au.  to  constr.  br.  by  act  Feb.  15,  1893. 
PLANS.— Submitted  June  17,  1892;  modified 
Aug.  26, 1892,  and  Feb.  28, 1893;  approv.  Mar.  18; 
1803,  93,  464. 

MONONGAHELA  B^  near  Fairmont,  W.  Va. 
85,  203,  1923.  PLANS.— Relerred  to  Lt.  Col. 
MeiTlll  for  ex.  and  B^  85,  293,  1920.  Reoom. 
that  site  and  plans  be  approv.,  provided  that  1 
Chan,  span  be  arranged  with  opening  of  220'  and 
a  clear  height  of  41)',  85,  1922.  Clear  span  re- 
duced to  140^,  85,  1924;  and  the  reoom.  mead 
and  approv.  by  Sec.  of  War  that  the  br.  com- 
pany be  permitted  to  buBd  at  a  less  height  than 
that  above  indicated,  provided  they  should 
subsequently  raise  the  br.  if  required,  85, 1924. 

MONONGAHELA  B.,  Fairmont,  Marion  County, 
W.  Va,  (A.)  (Marlon  County  br.)  PLANS.— 
Reoonstr.  approv.  May  26, 1903,  03, 651. 

MONONGAHELA  B^  1|  m.  below  Fairmont, 
W.  Va.  (O.)  (Fairmwit,  Morgantown  ft  Pitts- 
burg B.  R.  Co.,  and  the  Baltimore  ft  Ohio  B.  9. 
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Co.)    PLANS.^ Alterations  to  be  completed  on 
or  before  Aug.  1, 1905, 05,  729. 

MONONGAHEIA  R^  1}  m.  below  Fairmont, 
W.  Va.  (A.)  (Baltimore  &  Ohio  R.  R.  Co..  and 
tbfi  Fairmont,  Morgantown  &  Pittsburg  R.  R. 
Co.)  PLANS.— New  br.  at  a  diilerent  location 
to  replace  existing  str.,  approv.  Mar.  15,  1905, 
05,729. 

MONONGAHELA  B^  between  Fayette  and 
Ozeen  Counties,  near  Oeneva,  Pa.  (Sp.)  (Ho- 
nongabela  R.  R.  Co.)  An.  act  May  3,  1911. 
PLANS.— Approv.  May  31  and  modified  plans 
approv.  Oct.  7, 1911,  and  former  plans  canceled, 
12, 1296. 

HSONONGAHELA  B^  1  m.  above  New  Geneva, 
Pa.  (Sp.)  (Monongahela  R.  R.  Co.)  An.  act 
Jan.  27,  1910.  PLANS.— Approv.  May  3,  1911, 
and  modified  plans  approv.  May  31,  1911,  lit 
1081. 

MONONGAHELA  B^  between  Homestead  and 
Pittsburgh,  Pa.  (Bp.)  (Braddock  &  Home- 
stead Br.  Co.)  LEQISLATION.— Company  an. 
to  constr.  br.  by  act  June  7,  1894.  PLANS.— 
Submitted  July  26,  1894,  proved  unsatisfactory 
to  navigation  interests;  modified  plans  approv. 
Sept.  20, 1894,  95,  473. 

HSONONGAHELA  B^  at  McCanns  Ferry,  Pa. 
(Sp.)  (Leokrone  &  Little  Whiteley  R.  R.  Co.) 
Au.  act  Feb.  16,  1906.  PLANS.— Approv.  June 
12,  1905,  05,  722.  Plans  in  lieu  thereof  approv. 
Jan.  22, 1906.  06,  799. 

HSONONGAHELA  B^  McEeesport,  Pa.  (Sp.) 
(Mifflin  Br.  Co.)  LBOISLATION.-Company 
an.  to  constr.  br.  by  act  Feb.  25, 1897.  PLANS.— 
Modified  plans  approv.  Feb.  24, 1898,  98, 531. 

MONONGAHELA  B.,  between  Mifflin  and 
Rankin,  Pa.  (at  Carrie  Furnaces).  (Sp.)  (Union 
R.  R.  Co.)  LEQISLATION.— (Company  au.  to 
constr.  br.  by  act  Mar.  2,  1900.  PLANS.— 
Approv.  Mar.  10, 1900, 00, 607. 

MONONGAHELA  B^  Monongahela  City,  Pa. 
(Bp.)  (Pittsburgh,  Monongahela  &  Wheeling 
R.  R.  Co.)  LEGISLATION.— (Company  au.  to 
constr.  br.  by  act  Mar.  2,  1895.  PLANS.— 
Approv.  Sept.  12, 1805,  96, 422. 

MONONGAHELA  B^  Monongahela.  Pa.  (O.) 
(Wniiamsport  Br.  Co.,  and  Washington  and 
Alleghsny  Counties,  Pa.)  FLANS.— Altera- 
tions to  be  completed  on  or  before  2  yean  from 
Oct.  15, 1906,  07,  828. 

MONONGAHELA  B^  Morgantown,  W.  Va. 
(A.)  (Monongahela  County  br.)  PLANS.— 
Reconstr.  approv.  Dec.  26, 1905, 06, 808. 

MONONGAHELA  B^  Pleasant  Street,  Morgan- 
town,  W.  Va.  (A.)  (Monongahela  (bounty  br.) 
PLANS.— Rebulidtog  approv.  Deo.  26,  1905. 
Modified  plans  in  lieu  thereof  approv.  July  11, 
1907.    08,873. 

MONONGAHELA  B.,  North  Charleroi,  Pa. 
(Sp.)  (Charleroi  A  Moneesan  Br.  O).)  Au.  act 
Mar.  3,  1901.  PLANS.— Approv.  Deo.  18,  1901. 
02,582. 

MONONGAHELA  B^  North  Charleroi,  abovo 
Dam  No.  4,  Pittsburgh  H.,  Pa.  (Sp.)   (Mercan- 


tfle  Br.  Co.)  FLANS.— Constr.  approv.  Aug. 
8,  1904.  Plans  in  lieu  thereof  approv.  Aug.  2, 
1906.    06,798,799. 

MONONGAHELA  B.,  near  Ferry  Street,  Pitts^ 
burgh,  Pa.  (Sp.)  (Pittsburg  &  Mansfield  R.  R. 
Co.)  LEGISLATION.— Company  au.  to  constr. 
br.  by  act  Mar.  2,  1805.  PLANS.— Approv. 
May  ao,  1896,  06,  423.  Modified  plans  involving 
sU^t  change  fai  line  of  br.,  location,  and  size  of 
ps.,  approv.  July  17, 1901,  OZ^  581. 

MONONGAHELA  B^  Pittsburgh.  Pa.  (Sp.) 
(Olenwood  Highway  Br.  Co.)  LEGISLA- 
TION.—Company  an.  to  conatr.  br.  by  act  Apr. 
2,  1894.  PLANS.— Approv.  Nov.  3,  1894;  re- 
ported completed,  05, 474. 

MONONGAsiELA  B^  S.  10th  Street  Pitta- 
burgh,  Pa.  (S.)  (Birmingham  A  Pittsbmgh 
Br.  Co.)  PLAN0.— Reconstr.  of  br.  submitted 
July  20,  1804;  unsatisfactory  to  navigation  in- 
terests; modified  plans  approv.  Oct.  22,  18M, 
05,477. 

MONONGAHELA  B^  8.  23d  Street,  Pttts- 
bnrgh.  Pa.  (Sp.)  (Pittsburgh  city  br.)  LBG- 
I8LATION.— City  an.  to  constr.  ht.  by  act  May 
7,  1894.  PLANS.— Submitted  May  29.  1894; 
modified  Aug.  3, 1804;  approv.  Aug.  21, 1804, 94, 
426. 

MONONGAHELA  B^  Pittsburgh,  Pa.  (Sp., 
etc.)  (S.  2ad  Street  Br.  Co.)  LEGISLATION.- 
Company  au.  to  constr.  br.  under  act  Sept.  19, 
1800,  see.  7,  and  act  of  Pennsylvania.  PLANS.— 
Modified  plan  approv.  Dee.  26, 1891, 93,  403. 

MONONGAHELA  B.,  near  Pittsburgh,  Fa. 
(Sp.)  (The  Upper  Br.  Co.)  LEGISLATION.— 
Company  au.  to  constr.  br.  under  sot  Sept.  19. 
see.  7,  and  act  of  Pennsylvania.  PLANS.— 
Modified  plans  approv.  Aug.  21, 1891,  91,  432. 

MONONGAHELA  B^  near  30th  Street,  s.  side 
Pittsburgh,  Pa.  (B.)  (Monongahela  Connect- 
tDg  R.  R.  Co.>  PLANS.— An  addl.  span  for  « 
Y  to  the  existing  br.  approv.  Apr.  0,  1808,  98, 

-  635. 

MONONGAHELA  B^  Pittsburgh,  Pa.  (S.) 
(Pennsylvania  (]o.)  PLANS.— Reconstr.  of  ex- 
isting br.  approv.  Aug.  19. 1901, 02, 584. 

MONONGAHHLA  B^  Pittsburgh,  Pa.     (Sp.) 
(Monongahela  Connecting  R.  R.  (}o.)    Au.  act 
June  28, 1906.   PLANS.— Approv.  June  11, 1907 
07, 819. 

MONONGAHELA  B.,  above  Dam  No.  4,  Pitts- 
burgh H.,  Pa.  (Sp.)  (Meroantile  Br.  Co.)  Au. 
act  Mar.  14,  1904.  PLANS.— Approv.  Aug.  & 
1904,  05, 72a 

MONONGAHELA  B^  S.  10th  Stnvt.  Pitts- 
burgh, Pa.  (B.)  (Cltybr.)  PLANS-  Booonsfir. 
approv.  Aug.  29,  1900,  01,  662.  Repairs  to  s.  p. 
approv.  June  10, 1912,  111,  1308. 

MONONGAHELA  B^,  between  Pittsburgh  and 
Homestead,  Pa.  (Sp.)  (Homestead  &  Pitts- 
burgh Br.  Co.)  LEGISLATION.— Constr.  an. 
by  act  Feb.  14, 1893.  PLANS.— Modified  plans 
approv.  May  24, 1803,  93, 46& 

MONONGAHELA  B.,  Port  Perry,  Pa.  (S.) 
(Pennsylvania  R.  R.  Co.)  PLANS.— Rebuild- 
ing approv.  June  25, 1902, 93, 589. 
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MOMOZf  GAHELA  IL,  between  Port  Perry  and 
MiSin  Townships,  Pa.  (Bp.)  (Union  R.  R. 
Co.^  LEGISLATION.— Company  an.  to  oonstr. 
far.  hj  act  Jan.  36.  1807.  PLANS.— For  br.  in 
lira  of  those  approv.  Oct.  2, 1896,  for  br.  betwieen 
Mtffim  and  WOkins  Townships,  submitted  Jan. 
30, 1897:  modified  Feb.  23,  18Q7;  approv.  Mar.  8, 
1897, 97, 529. 

MONONGAHELA  B^  Port  Vue  to  Jefferson, 
Pa.  (Sp.)  (Qlassport  Br.  Co.)  An.  act  Feb. 
1&.  1901.   PLANS.— Approv.  June  18»  1901,  01, 

m. 

MOKONOAHELA  &.,  Rankin,  Fa.  (Sp.) 
(West  Braddock  Br.  Co.)  LEGISLATION.— 
Company  au.  to  constr.  br.  by  act  Apr.  21, 1894, 
96,  424.  PLANS.— Approv.  July  30,  1806,  96, 
4M.  apectfled  modified  plans  submitted  Dec.  3, 
18K;  approv.  Dec.  21, 1896,  97,  533. 

M ONOMGAHELA  &.,  RivesvOIe,  W.  Va.  (Sp.) 
(Bocktaannon  &  Northern  R.  R.  Co.)  Au.  act 
Apr.  5,  1901  PLANS.— Approv.  Apr.  14,  1904, 
M,71X 

afON OlfGAHELA  Rp,  Rostraver  Township,  Pa. 
(Sp.)  (Charterol  &  lionessen  Br.  Ck>.)  An.  acts 
Mar.  3,  1901,  and  Har.  14,  1904.  PLANS.— 
Approv.  Dee.  18, 1901,  02,  582.  Time  limit  pre- 
safbed  by  the  act  having  expired  before  constr. 
WH  rommeneed,  and  the  orlg.  act  having  been 
revivad  and  reenacted,  the  plans  were  approv. 
Apr.  12, 1905,  04,  712. 

MONTEZCIIA  SLOUGH,  tributary  of  Sulsun 
B.,Cal.  (8.)  (Oakland,  Antioch  A  Eastern  Ry. 
Co.)   PLANS.— Approv.  June  17, 1913, 19, 1308. 

MOHUIESNT  Bn  Haas.  (8.)  (New  York,  New 
Haven  A  Hartford  R.  R.  Co.)  I^ANS.— 
Beeanstr.  approv.  Aug.  6,  1909,  and  modified 
plans  ai^xov.  Nov.  30, 1909, 10, 1028. 

HONUBIENT  and  BLACK  BS^  Bourne,  ICaos. 
(8.)  (Town  br.)  PLANS.— Approv.  July  3, 
1897. 97.  534. 

HORMOII  CHAN.,  Stockton,  Cal.  (8.)  (San 
Frandsoo  A  San  Joaquin  VaDey  R.  R.  Co.) 
PLANS.— Approv.  Sept.  10, 1895, 90, 434. 

MORMON  CHAN.,  Otter  Street,  Stockton,  Cal. 
(8.)  (City  br.)  PLANS.— Approv.  Sept.  17, 
IflM.  Plaas  changing  the  location  approv.  Jan. 
7, 1895.   Br.  completed.    9(^  476. 

MORMON  CHA^n  Stockton.  Cal.  (S.)  (South- 
em  Padfle  Co.)  PLANS.— Approv.  Feb.  8, 
1903,08.6481 

MORRIS  AND  CUMMINGS  CHAN.,  near 
Stedman  laid.,  Tez.  (Sp.)  (Aransas  Harbor 
Terminal  Ry .)  Au.  act  Jan.  22, 1912.  PLANS.— 
Approv.  Feb.  9, 1913, 19. 1207. 

MORRISON  CHAN.,  between  Benton  H.  and 
BtJoaeplL,MJeh.  (S.)  (Michigan  Central  R.  R. 
Co.)  PLANS.— Rebolkilng  approv.  Apr.  30, 
1906,06.806. 

MORRISON  CHAN.,  at  St.  Joseph,  Mfch. 
(Sp.)  (Cttybr.)  Act  Mar.  33, 1910.  PLANS.— 
Temporary  Iv.  approv.  Feb.  28, 1910.  Modified 
plans  of  temporary  br.  approv.  Mar.  24,  1010. 
Hans  of  permaae&t  br.  approv.  Apr.  20,  1010. 
10,1031,1022. 


MOBSB  and  SPBAGUB  BS^  Fhlppsburg,  Me. 
(S.)  (Town  brs.)  PLANS.— Approv.  Jan.  18, 
1800,99.621. 

M017NT  DBSEBT  NABBOWS,  between  Tren- 
ton and  Eden,  Me.  (S.)  (Mount  Desert  Transit 
Co.)    PLANS.— Approv.  Jan.  26, 1909, 09, 917. 

MOUNT  PLEASANT  and  SCLLIVANS 
ISLD..  oove  between.  8.  C.  (8.)  (CharlestOin 
Sea  Shore  R.  R.  Co.)  PLANS.— Approv.  June7, , 
1898. 98. 586. 

MUD  Bi,  at  or  near  Rochester,  Ey.  (8.)  (Butler 
A  Mnhlenburg  Counties'  br.)  PLANS.— 
Approv.  Oct.  2, 1807, 98, 583. 

BfUBDBBBBS  (Moodna)  CBBBK,  near  mouth, 
Cornwall,  Orange  County,  N.  Y.  (O.)  (R.  R. 
br.)  LEGISLATION. —As  the  R.  R.  company 
failed  to  comply  with  requirements  of  notice, 
the  Atty.  Qea.  of  U.  8.  was  requested,  July  23, 
1889,  to  take  actkm  as  prescribed  by  law. 
PLANS.— Alterattons  required  by  July  1,  1888; 
no  action  taken,  89, 377. 

MUBDEBEBS  CBBBK.  N.  Y.  (O.)  LEGIS- 
LATION.—Notke  served  as  to  alterations  re- 
quired, 90, 342. 

BfUSiOBGON  LABX,  Mtoh.  (8.)  (North 
Muskegon  br.)  PLANS.— Submitted  Feb.  15» 
1803;  approv.  Mar.  1, 1893,  93, 468. 

MUSKBGK>N  B..  Muskegon,  Mich.  (8.)  (City 
br.)  PLANS.— Submitted  Feb.  19, 1892;  approv. 
Mar.  11, 1893, 98, 468. 

BfUSKEGON  B..  Muskegon  County,  Mfch. 
(8.)  (Muskegon  County  br.)  PLANS.— Approv. 
Sept.  18. 1908,  00. 915. 

MUSKINGUM  B.  (See  Monongabela  R.;  Ohio 
R.,  etc.) 

MUSKINGUM  B^  Ohio.  (O.)  LEOISLA- 
TION.— Notice  served  as  to  alterattons  required, 
90.34L 

MUSKDf  GUM  B.,  between  Beverly  and  Water- 
ford,  Ohio.  (O.)  (County  br.)  PLANS.— Al- 
terations required  by  Sept.  30, 1889,  89, 376. 

BfUSKINGUM  Bn  below  Dresden,  Ohio.  (O.) 
(Cincinnati  A  Muskingum  Valley  R.  R.  Co.) 
PLANS.— Alterations  to  be  completed  on  or 
before  14  months  from  June  27, 1908,  08, 874. 

BfUSKINGUM  It.,  Gaysport,  Ohio.  (O.) 
(Muskingum  County  br.)  PLANS.- Altera^ 
tions  to  be  completed  on  or  before  Jan.  1,  1906, 
04.730. 

BfUSKINGUM  Bn  Marietta,  Ohio.  (Sp.) 
(City  br.)  LEQISLATION.-City  an.  to  constr. 
br.  under  act  Apr.  3,  1888.  PLANS.— Publto 
hearing  hnld;  plans  approv.  Aug.  11,  1899,  99, 
630. 

MUSKINGUM  Bn  Marietta,  Ohio.  (A.) 
(Baltimore  A  Ohio  Southwestern  R.  R.  Co.) 
PLANS.— Proceedings  instituted  against  the 
company,  under  act  Aug.  11,  1888  (amending 
act  Sept.  10,  1890),  requiring  a  suitable  draw- 
span  opening.  (Company  failed  to  alter  br.; 
alteration  required  to  be  completed  by  Oct.  31, 
1891;  time  extended  to  July  1,  1892;  order  re- 
voked Feb.  6,  1803.  Act  Aug.  17,  1884,  required 
Qhanges,  to  be  paid  by  the  U.  8.    In  accordanoa 
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therewith  Col.  Btlckney  sobmitted  plans  tor 
pivot  p.;  approv.  June  4,  1895;  saperstr.  of  the 
draw  to  be  completed  by  the  railway  company. 
05,  481.  (See  Miukingiim  R.,  loe  H.  at  month 
of,  96,  277.) 

MUSKINGUM  &.,  between  ICarietta  and  Bar- 
mar,  Ohio.  (O.)  (Baltlmora  St  Ohio  Boothp 
western  R.  R.  Co.)  FLANS.— Specified  altera- 
tions required  on  or  before  Od  81,  1891;  time 
extended  to  Jan.  1, 1892, 91, 484. 

fillUSKINGUM  Rn  Muskingum,  Mich.  (B.) 
(City  br.)  FLANS.— Submitted  Feb.  19,  1892; 
approv.  Mar.  11, 1893, 98, 468. 

BffUSKINGUM  R.,  MoConnelsrlQe  to  Malta, 
Ohio.)  (S.)  (Morgan  County  br.)  FLANS.— 
Reoonstr.  approv.  May  29, 1901, 01,  (MA. 

MUSKINGUM  Iti,  over  Lowell  Canal,  Ohio. 
(O.)  (County  br.)  FLANS.— Alterations  re- 
quired by  Nov.  1, 1889,  89, 877. 

BIUSKINGUM  B.  CANAL,  Lowell  Ohio. 
(Sp.)  (Washington  County  br.)  Au.  act  Apr.  2, 
1888.    FLANS.— Approv.  May  28, 1901.  Ol,  660. 

MUSKINGUM  lU  Stockport,  Ohio.  (Sp.) 
(Morgan  County  br.)  LEGISLATION.— 
County  au.  to  oonstr.  br.  by  act  Apr.  2,  1888. 
FLANS.— Approv.  Aug.  14,  1888.  On  June  3, 
1899,  it  was  discovered  that  the  pivot  p.  of  the 
draw  span  had  been  located  lO'  w.  of  position  ta 
the  approv.  drawings;  the  adopted  location 
approv.  June  15, 1889,  89, 372. 

BIUSKINGUM  lU  TaylorsvlUe,  Ohio.  (A.) 
(Muskingum  County  br.)  PLANS.— In  Jan., 
1890,  br.  a  probable  ob^tr.  upon  completion  of 
Lock  No.  9,  at  Taylorsville;,  under  act  Aug.  11, 
1890,  notices  were  served  for  a  suitable  draw 
span  to  be  completed  by  Sept.  30,  1891.  Legal 
proceedings  were  instituted  against  the  com- 
missioners, which  resulted  in  a  verdict  for  de- 
fendant. 91,  434;  93,  2004,  2006.  Act  Aug.  17, 
1894,  required  changes  to  be  made  to  ooDlorm  to 
the  accommodation  of  C.  and  imp.  of  the  R., 
using  public  funds;  superstr.  of  the  draw  to  be 
built  by  the  county  commissioners.  95,  482. 
Lt.  Col.  Stickney  submitted  plans  lor  pivot  p. 
and  guide  cribs;  approv.  June  12,  1895,  95,  482. 
(See  Muskingum  R.,  lock  at  TaylorsvOle,  Ohio, 
96;  277.) 

MUSKINGUM  R^  Zanesville,  Ohio.  .  (Sp.) 
(County.)  LEGISLATION.— Au.  by  act  Apr.  2, 
1888.  FLANS.— Flans  and  location  submitted, 
and  approv.  by  Sec.  of  War,  Aug.  5, 1889, 90, 336. 

BffUSKINGUM  B^  canal  at  foot  of  Main  Stieet, 
Zanesville,  Ohio.  (O.)  (Muskingum  County 
br.)  FLANS.— Specified  alterations  required  on 
or  before  Dec.  1,  1891;  time  extended  to  Dec.  1, 
1802,  to  be  then  further  extended  m  abandoned 
if  U.  S.  work  of  consU'.  I.  and  d.  No.  11  be  not 
commenced,  91,  434. 

MUSKINGUM  R^  over  canal  at  Zanesville, 
Ohio.  (Muskingum  County  br.)  PLANS.- 
Alterations  required  by  Nov.  1, 1889,  89, 377. 

MUSKINGUM  R^  5th  Street,  Zanesville, 
Ohio.  (O.  and  Sp.)  (Muskingum  County  br.) 
PLANS.— Alterations  required  by  Nov.  1,  1889, 


89,  377.  Reconstr.  approv.  Sept.  23,  1910,  11* 
1079, 1080. 

MUSKINGUM  R.  (Y  br.),  ZanesvOIe,  ObJo. 
(Sp.)  (Muskingum  Cknmty  br.)  Au.  act  Apr.  2, 
1888.    FLANS.— Approv.  Aug.  18.  1900,  Ol,  659. 

BIUSKINGUM  lU  5th  Street,  Zanesville,  Ohio. 
(Sp.)  (Muskingum  County  br.)  Au.  Apr.,  2, 
1888.      FLANS.— Reo(»str.  approv.   Sept.    23, 

1910,  11,  1079, 1080. 

MUSKINGUM  R.  (lateral  canal  along),  Zanee- 
vOle,  Ohio.  (S.)  (Muskingum  (3oixnty  br.) 
FLANS.- Approv.  June  18, 1901, 01, 667. 

MUSKINGUM  R.  CANAL,  Zanesville.  Ohio. 
(Sp.)  (Baltimore  &  Ohio  R.  R.  Co.)  Au.  act 
Apr.  2, 1888.  FLANS.— Reconstr.  plans  approv. 
Apr.  8, 1911, 11, 1080. 

BnrAKKA  B^  Fla.  (8.)  (Alafla,  Manatee  & 
Gulf  Coast  Ry.  Co.)  FLANS.— Approv.  June 
9, 1906,  06,  807. 

BnrSTIC  R.,  Boston,  Mass.    (Dr.)    06^797. 

BnrSTIC  B.  (Maiden  br.),  Boston,'  Mass.  (8.) 
(City  br.)  FLANS.— Reoonstr.  plans  approv. 
Aug.  12,  1899,  99,  623.  Flans  for  temponry 
br.,  during  oonstr.  of  permanent  br.,  approv. 
Nov.  4,  1899;  alternate  plans  submitted  Jan.  13. 
1900;  approv.  Jan.  30, 1900, 00, 700. 

MYSTIC  lU  between  Boston  and  Chelsea  (Ctael- 
BeaBr.),Mas8.  (S.)  (Boston  city  br.)  FLANS.— 
For  reconstr.  of  draw  span  approv.  May  4,  ia9i5> 
95,  478.  Reoonstr.  plans  for  the  draw,  and 
plans  Ibr  a  temporary  br.  for  use  during  reconstr. 
of  permanent  br.,  approv.  Sept.  7,  1890.  Plans 
for  n.  extension  of  draw  p.  approv.  Jime  29,  1900. 
00, 699w  Temporary  br.  during  reoonstr.  of  ex- 
isting br.  approv.  Sept.  3, 1910, 11, 1083. 

MYSTIC  lU  Boston,  Mass.  (8.)  (Lynn  &  Bos- 
ton R.  R.  Co.,  temporary  br.)  PLANS.— Tem- 
porary br.  approv.  May  21,  1895,  9A,  47& 
Approv.  Apr.  IS,  1893,  93,  469. 

MYSTIC  R.,  Conn.    (Dr.)  -08,866. 

MYSTIC  lU  Mass.    (Dr.)    OS,  681;  03, 643. 

MYSTIC  B^  Boston  H.,  Mass.  (O.)  (Br.  of  the 
cities  of  Boston  and  Chelsea.)  PLANS.— Al- 
terations to  be  completed  on  or  before  June  30, 

1911,  10, 1032.  Flans  for  temporary  br.  approv. 
Sept.  3,  1910,  and  time  of  completion  of  altera- 
tions extended  to  Dec.  31, 1911, 11«  1090,  1001. 

MYSTIC  R.  (main  or  n.  chan.),  Boston,  Mass. 
(8.)  (City  br.)  PLANS.— Reconstr.  of  existing 
br.  approv.  Dec.  5,  1911,  in  lieu  of  alterations 
required  by  War  Dept.,  June  3,  1910,  and  in- 
strument of  approv.  for  temporary  tnr.,  dated 
Sept.  3, 1910,  revoked  128,1303. 

MYSTIC  lU  Medfoid,  Mass.  (S.)  (State  br.) 
PLANS.— Approv.  June  22, 1906, 06, 80& 

BIYSTIC  Ri,  between  Somervllle  and  Medlcmt 
Mass.  (S.)  (State  br.)  FLANS.— Approv.  May 
29, 1902,  02,  680. 

MYSTIC  B^  Stonhigton,  Conn.  (S.)  (Br.  of 
Groton  and  Stonington  Townships.)  PLANS.— 
Rebuilding  existing  br.  and  oonstr.  of  temporary 
br.  approv.  Feb.  5, 1904, 04»  716. 
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NAK$»XONDB^Va.    (See  SUsabefh  R.) 

.\'A5TIC0KS  lU  W.  Fork,  Federabbar&  Md. 
'3.)  (Phfladelphia,  Baltimore  &  Washington 
B.  R.  Co.)  PLANS.— Reconatr.  appror.  Feb. 
23, 1906, 06, 8M. 

Ni3mC0K9  Bn  Sharpstown.  Md.  (8.)  (State 
br.)  PLANS.— Approv.  Maj  11, 1911, 11, 10». 

NAPA  B^  Napa,  Cal.  (Sp.,  6tc.>  (City  br.) 
LEOI3LAT10N.-City  an.  to  constr.  br.  under 
set  July  13,  1892,  sec.  3,  and  act  of  California. 
PLANS.-New  br.  approy.  Sept.  fl,  18W,  92, 410. 

MAPA  R^  Napa  Junction,  Cal.  (8.)  (Southern 
Pacific  R.  R.  Co.)  PLANS.— Recoostr.  appror. 
Dec.  3, 1901, 02, 586. 

SAPABa,  near  Napa  Jonction,  Cal.  (O.)  (Soutb- 
em  Pviflc  Co.)  PLANS.— Alterations  to  be 
made  and  completed  within  00  days  from  Oct 

S  .1911. 12, 1309. 

NARRAGANSBTT  B.    (See  BnUocks  Co^) 

NASEL  Rn  Wash.  (S.)  (Padflo  Ckmnty  br.) 
PLANS.-Approv.  Aug.  16, 1907,  08,  860. 

NABBAGUAGUB  &.,  Mflbridge,  He.  (Sp.,  etc.) 
(Town  br.)  LEGISLATION.— Town  an.  to 
alter  br.  onder  act  Sept.  19,  180O.  PLANS.— 
Alteration  plans  for  the  "Great  Bridge"  approv. 

Jnly  7, 1892,02,  407. 

XARROW  B^  from  Mucachogue,  Great  South 
Beach,  to  Smiths  Pt.,  N.  Y.  (8.)  (Tangier's 
Manors'  Corp.)  PLANS.— Appror.  Nov.  la 
IdlO,  11. 1084. 

NASSAU  Ri,  Fla.,  on  the  I>uval  and  Femandina 
Hoad,  ria.  (S.)  (Br.  of  Nassau  and  Duval 
Counties.)  PLANS.-Approv.  Aug.  17,  1911, 
12,1300. 

NAVIGABLE  WATERS  OF  THE  UinTBD 
STATES,  BRHMSING.  (See  also  Topical  In- 
<^)  COMMERCE.— List  of  brs.,  and  of  bra. 
an.  oyer  the  Mississippi  R.,  78,  676.  List  of 
api»-  for  Rs.  and  Hs.  in  Mississippi  Valley,  and 
to  aU  Rs.  and  Hs.,  73, 576.  All  brs.  are  obstis., 
7it  585.  Right  of  way  belongs  to  navlgatioa 
acd  draws  should  stand  open  when  not  in  use, 
74,  586.  Agriculture  the  only  industry  not 
protected  by  the  U.  8.,  but  rather  injured  by 
^  OTerproduction  stimulated  by  the  home- 
^^A  land  policy;  the  only  help  is  cheap  tranr 
portation,  74,  008.  General  reqoirenients  of 
v^tem  R.  navigation,  78,  926.  Statement  of 
bosses  by  collision  with  the  pa.  of  brs.  on  the 
Ohio  R.,  71,  429.  Signals  at  draws,  plan  for, 
73, 583;  78,  723;  objectiODs  to,  73,  585.  Power 
<)t  Congress  to  protect,  82, 1980.  List  of  brs.  on 
UppPT  Mississippi  which  impede  C,  82,  1981. 
Importance  of  ooel  interests  on  the  Ohio  B.  and 
the  reqoliements  of  its  C,  82,  2006.    Obstr.  to 


navlgatioa  on  Chippewa  R.,  Wis.,  from  ex- 
isting bn.,  82,  1811.  Dimensions  of  coal  and 
gnUn  tows  on  the  Mississippi  R.,  88,  2380,  2381. 
Testimony  before  the  boerd  in  regard  to  dl- 
mwnsinns  of  tows  and  desirable  dimensions  of 
Chan,  spaas,  88,  2397,  2396,  2400,  2404,  2406,  2406, 
2409,  2410.  ENGINEBRS.-Chief  of  Engineers 
Rs^ 88,307,  2371;  00,40.  BE.  B.  of  1888,  rela- 
tive to  eonstr.  of  certain  bn.  across  the  Missouri, 
Mississippi,  and  Illinois  Rs.  Ba^  88,  2374  (Lt 
Col.  Suter,  and  Mi^s.  Maokensie,  Miller,  and 
Handbury);  88,  2383  (Lt.  Col.  Suter  and  MaJ. 
Maier).  Constituted  by  8.  O.  No.  7.  Feb.  8, 
1900,  to  consider  and  B.  upon  the  House  bill 
1066»  56th  Cong.  1st  seas.,  '<to  authorise  the 
oonstr.  of  brs.  aoross  the  Ohfo,  Monongabela, 
Mississippi,  Great  Kanawha,  Tennessee,  Cum- 
berlsnd,  and  Illinois  Rs.,  and  prescribe  the  di- 
mensions of  the  same."  B^  00,  5103.  (LtCol. 
M.  B.  Adams,  Majs.  C.  F.  Powell,  J.  H.  Willard, 
W.  H.  Bixby,  and  D.  C.  Kingman;  and  Capts. 
H.  F.  Hodges  and  B.  Buir.)  GENERAL  CON- 
SIDERATIONS.—Object,  to  secure  interests  of 
navigation,  73,  550.  Number  of  brs.  can  not  be 
limited,  nor  their  details  controlled,  except  as 
regasds  needs  of  navigation,  73,  550.  Drawbrs. 
V.  h.  brs.  discussed  by  Ma).  Warren,  73,  560. 
(Seneral  subjects  of  oonoession  to  R.  Rs.  discussed 
by  BE.,  73,  574.  Bad  results  to  navigation 
from  legislation,  such  as  that  au.  br.  at  Kansas 
City,  discussed  by  Capt.  Suter,  69,  300.  Dis- 
onnfon  of  the  greatest  length  of  span  practicable, 
by  MaJ.  Warren,' 78,  1063,  1066.  Names  and 
dimensions  of  the  largest  boats  on  the  Mississippi 
R.,  78,  929.  Discussion  on  headway  required 
under  brs.  on  the  Mississippi  R.,  78, 934.  Grades 
and  curvatures  upon  brs.  and  approaches,  70, 
149,  1461.  Ms^.  Warren's  B.  on  br.  the  Missis- 
sippi R.,  78,  900>1125.  List  of  brs.  au.  on  the 
Missouri  R.  but  not  buflt,  78, 1088.  List  of  brs. 
on  the  Ohfo,  78, 1086.  List  of  brs.  on  the  Missis- 
sippi R.  from  St.  Paul,  Minn.,  to  St.  Louis,  Mo.. 
78,  1028.  Of  navigatfon  through  brs.  over 
Upper  Mississippi  R.,  82,  1979.  Power  of  Con- 
gress to  protect  navigatfon,  82, 1980.  Necessity 
for  changes  in  laws  relating  to  brs.  across  the 
Ohfo  R.,  82,  1813,  2002.  (General  considerations 
at  special  localities,  80,  199.  1849;  81,  267,  2009; 
82,  262,  1989;  83,  271.  1501;  84,  269  1769;  85, 
292,  1917;  86,  869,  2111;  87,  337,  2613.  LEGIS- 
LATION (see  BE.).— By  Wisconsin  and  Minne- 
sota an.  brs.  over  navigable  part  of  Wisconsin, 
Mississippi  and  Minnesota  Rs.,  73,  558  No 
an.  from  Congress  for  3  brs.  over  the  Mississippi 
at  Hastings  and  St.  Paul,  73,  568.  Au.  of  Con- 
gress required  before  War  Dept.  can  au.  or  forbid 
the  constr.  of  a  br.,  76,  il,  298.  Passage  for 
highways  to  be  a  part  of  all  brs.  built  after  act 
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June  4,  1872,  73,  565,  569;  not  so  considered  by 
Atty.  Oen.,  73,  570.  Abetracts  of  debates  in 
Congress  attending  the  legalisation  of  brs.  acroas 
the  Mississippi  R.,  78, 1041.  Decisions  of  U.  B. 
Supreme  Court  relating  to  damages,  78,  1079. 
Riprap  considered  as  an  obstr.  to  navigation  on 
the  Ohio,  H.  Doc.  41, 43d  Cong.,  ad  sess.  Amend- 
ment of  existing  laws  proposed  by  BE.  for  constr. 
of  brs.  over  the  Ohio,  71,  454,  455.  Act  of  Con- 
gress, July  11,  1870,  constituting  BE.  for  ex.  of 
brs.  on  the  Ohio,  71,  426.  Abstract  of  laws  for 
br.  the  Ohio,  Mississ^pi,  and  Missouri  Rs.,  78, 
1068.  Acts  of  Congress:  Act  July  26,  1866,  par- 
tially described,  69,  300;  described,  73,  656; 
compared  in  full  with  act  Apr.  1,  1872,  73,  661. 
Act  Feb.  21,  1868,  described,  73,  555.  Act  Apr. 
1, 1872,  described,  73,  556;  compared  in  full  with 
act  July  25, 1866,  73,  561.  Act  June  4, 1872,  78. 
663.  Necessity  of  legislaUon  relating  to  brs.  over 
the  Upper  Mississippi  R.,  83,  1970.  Considera- 
tion of  a  proposed  act  to  prescribe  the  dimensions 
of  brs.  across  the  Ohfo  R.,  82,  2001.  DefBcts  in 
^  present  laws  relating  to  brs.  across  the  Ohfo  R., 
82,  2008.  Amendatory  act  proposed  for  Ohfo 
R.,  82, 2010.  Necessity  for  general  law  applying 
to  brs.  over  navigable  waters,  82, 1818.  Bill  au. 
tbeconstr.  of  brs.  across  the  Missouri,  Mississippi, 
and  Illinois  Rs.,  and  prescribing  the  character, 
locatfon,  and  dimensfons  of  the  same,  88,  2384. 
Draft  of  ^  bill  au.  constr.  of  brs.  across  the 
above-named  Rs.,  00,  5117.  PLANS.— Dimen- 
sfons of  spans  and  draw  openings,  as  fixed  by 
the  board  of  1888,  for  brs.  over  the  Mississippi, 
Missouri,  and  Illinois  Rs.,  88, 2372-2373.  PROJ- 
ECTS.-Decisfons  of  BE..  1900.  00,  5104.  SUR- 
VEYS.—Maps.  Made  by  Me^.  Warren  of  sur- 
veys for  brs.  over  the  Mississippi  R.,  72,  817; 
78, 1126. 

NEABSCO  CREEK,  Va.    (Dr.)    07,816. 

NEABSCO,  POWEIXS,  QUANTICO,  and 
AQUIA  CREEKS,  Va.  (S.)  (Washington 
Southern  Ry.  Co.)  PLANS.— Rebuilding 
approv.  J)9e,Ji4, 1903,  04,  716. 

NECHBS  Ri,  Beaumont,  Tex.  (8.)  (Texarkana 
&  Fort  Smith  Ry.  Co.)  PLANS.— Approv. 
Sept.  12, 1896,  07,  531. 

NBHALEM  R„  8.  Fork,  Oreg.  (8.)  (TlUamook 
Cknmty  br.)  PLANS.— Approv.  Aug.  10,  1900, 
10, 1024. 

NEMADJI  R,,  Superfor,  Wis.  (S.)  (Northern 
Pacific  Ry.  Co.)  PLANS.— Rebuilding  approv. 
July  16, 1903.  04,  713. 

NEPONSET  Ri,  Boston  and  Quincy,  Mass* 
(A.)  (New  York,  New  Haven  &  Hartford 
R.  R.  Co.)  PLANS.— Reoonstr.  approv.  July 
24, 1905,  00,  808. 

NEPONSET  R.,  between  Boston  and  Milton, 
Mass.  (S.)  (City  br.)  PLANS.— Rebuildtaig 
approv.  Oct.  5, 1909,  10, 1024. 

NEPONSET  B^  Qufaicy  and  Neponset,  Boston, 
Mass.  (O.)  (New  York,  New  Haven  &  Hart- 
ford R.  R.  Co.,  lessee  of  Old  Colony  R.  R.  Co.) 
PLANS.— Alterations  to  be  completed  on  or  be- 
fore Dec.  31,  1904,  05,  729. 


NEPONSET  Ri,  between  Boston  and  QuiOfCy,  sft 
Neponset  Avenue  and  Hancock  Street,  Boston, 
Mass.  (City  br.)  PLANS.— Rebuilding  iendsr 
ps.  approv.  June  2, 1011, 11, 1089. 

NBSHAMINT  CREEK,  near  Croydon.  Pa.  (B.)] 
(Phfladelphla,  Bristol  &  Trenton  Street  By.  Co.) 
PLANS.— Approv.  Oct  17, 1902,  03,  646. 

NEUSB  R^  N.  C.  (8.)  (Wilmington  &  Weldon 
R.  R.  Co.)  PLANS.— Approv.  Dec.  17,  1891 
05,477. 

BTEUSE  R^  near  Canadys  Landing,  N.  C.  (8.) 
(Lenoir  (bounty  br.)  PLANS.— Approv.  June 
22. 1904,  04,  719. 

NEUSB  Ri,  Ctoldsboro,  N.  C.  (WflmingUm  k 
Weldon  R.  R.  Co.)  PLANS.— Capt.  Bixby 
reoom.  br.  be  permitted  to  remain  in  its  coadi> 
tion,  provided  the  owners  should  clear  away  the 
obstr.  portfon  of  the  old  p.  beneath,  88, 2545. 

BTEUSE  R^  Kinston,  N.  C.  (Atlantic  &  N'ortb 
Carolina  B.  R.  Co.)  Capt  Bixby  R.  br.  no 
obstr.  to  navigatfon,  88,  2S45.  PLANS.- 
Approv.  Dec.  23, 1905,  00,  803. 

BTEUSE  Ri,  near  Kinston,  N.  C,  and  NEW- 
PORT Rn  near  Newport,  N.  C.  (8.)  (How- 
land  Imp.  (}o.)  PLANS.— Reconstr.  appnrr. 
Jan.  23, 1905,  05,  726. 

BiEUSB  Ri,  at  or  near  Mapfo  Cypress.  N.  C. 
(S.)  (Craven  County  br.)  PLANS.— Approv. 
Oct  2, 1906,  07,  822. 

BTEUSE  R^  Newborn,  N.  C.  (8.)  (Craven  County 
br.)  PLANS.— Modified  plans  approv.  Mar.  2Z 
1898,  98, 535. 

BTEUSE  R^  Newbem,  N.  C.  (8.)  (Pamlkxn 
Oriental  <ft  Western  R.  R.  Co.)  PLANS.— 
Approv.  July  29, 1903, 04, 713. 

NEWARK  B^  between  Elisabethport  and 
Bayonne,  N.  J.  (8.)  (Central  B.  R.  Co.  of 
New  Jersey.)  PLANS.— Reconstr.  approv. 
June  12, 1902,  08, 589. 

NEWARK  Bn  N.  J.,  and  tributaries.  (Dr.)  03, 
581;  07, 815;  10, 1019. 

BTEWARK  SLOUGH,  near  Potrero  Pt,  San 
Francisco  B.,  Cal.  (S.)  (Southern  Pacific  Co.) 
PLANS.— Approv.  Sept  6, 1906,  07, 821.  821 

BTEW  HAVEN,  Coon.    (See  Coscob.  etc.) 

NEW  HAVEN  H^  Ckmn.    (Dr.)    08,581. 

NEW  MEADOWS  Ri,  between  Brunswfck  nd 
West  Bath,  Me.  (8.)  (Lewiston,  Brunswick 
&  Bath  Street  Ry.  br.)  PLANS.— Approv. 
May  23, 1898,  08, 535. 

BTEW  BIEADOWS  Rn  Bath,  Me.    (O.  and  A.) 

(City  br.— BuU  Rock  Br.)  PLANS.— Specified 
alterations  to  be  completed  on  or  before  30  days 
from  date  of  service  of  notice.  May  31, 1901, 01. 
660. 

NEW  MILL  CREEK,  Norfolk  County,  Va.  (S.) 
(Elisabeth  River  R.  R.  Co.)  PLANS.- 
Approv.  July  20, 1906, 07, 82a 

BTEWPORT  B.  (Inner  chan.),  Onmce  County. 
Cal.  (S.)  (W.  S.  CoUins.)  PLANS.— Appro?. 
June  12, 1911, 11. 1090. 
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NEWPORT  tt^  N.  C.    (l>r.)    08,885. 
3IEWF0BT  H^  tidewaters  between  Bheepe  Pt. 
'  iDd  GoU  Rocto,  B.  I.  (8.)  (Bobert  N.  Carson.) 

PLANS.-Approv.  June  7, 1904, 04, 71«. 
NEWPORT  Rn  Morehetd  CHy  to  Beaufort,  K.  C. 
(SO  (Atlantic  &  North  Carolina  Co.)  FLANS.— 
Appror.  Aug.  22, 1905, 06,  801. 
NEW  B„ near  Fort  LanderdalB,  Fla.  (8.)  (Plorida 
EastCoastBy.Co.)  PLANS.— Becoostr.  approv. 
Feb.  8,  1909.  Modified  plans  approv.  Mar.  19, 
1909.   00.917. 

NEWTON  CREEK,  Orsenpoint  Avsnne.  Now 
York,  N.  Y.  (S.)  (City  br.)  PLAN8.- 
Reeonstr.  plans  appror.  June  17, 1898, 08, 580. 
NEWTON  CREEK,  between  Long  Mand  City 
iDd  BrooWyn,  N.  Y.  (A.)  (Bis.  of  Kings  and 
Qbmm  ComtlBB.)  PLANS.-Proceedlngs  tnsti- 
toted  against  tt»  br.  at  Manhattan  Avonna 
(Veraon  ATenoB);  alteration  plans,  together 
with  plans  far  a  temporary  br.,  approv.  May  7, 
1S5,  95,  481.  Bevlsed  plans  approv.  Nov.  21, 
186,  97, 535.  Alteration  plans  approv.  June  3, 
in8»9S,537. 

NEWTON  CREEK,  Meeker  Avenue,  Brooklyn, 
N.  Y.  (O.)  (Kings  and  Queens  Counties  br.) 
PLAN8.-8pecifled  alterations  to  drawbr.  re- 
quired on  or  before  Oct.  1, 1892, 03, 411. 
mBWTON  CREEK,  between  Vernon  and  Man- 
liattan  Avenues,  New  York,  N.  Y.  (O.)  (City 
hr.)  PLANS.— Specified  alteratUnu  to  be  com- 
pleted June  30, 1899, 08, 538. 
HKWTOWN  CREEK,^  N.  Y.     (Dr.)     08,  681; 

04,710. 

NEWTOWN  CREEK,  Vernon  Avenue  to  Man- 
hattan Avenue,  New  York  City.  (S.)  (City 
br.)  PLANS.— Constr.  of  temporary  br.,  pend- 
tag  completion  of  permanent  str.,  approv.  June 
15.1901,01,687. 

NKZPIQUB  BAYOU,  near  Jennhigs,  Acadia,  and 
Calcasieu  Parishes.  La.  (8.)  (Parish  br.) 
PLANS.— Reconstr.  approv.  Jan.  13,  1906,  08, 
SB. 

NIAGARA  R.    (See  Black  Bock  H.) 
NUGARA  Rn  Buffalo,  N.  Y.     (8.  and  Sp.) 
(Grand  Trunk  By.  Co.,  international  br.)   BN- 
GINEEBS.— Chief  of  Engineers.    R^  70,  218; 
71,  49;  00, 619.   BE.  convened  at  Buffalo,  Oct 
3,  1870,  submitted  preUmfaiary  Rn  and  ad- 
looned  awaiting   Information  from   br.  com- 
pany and  New  York  canal  officers,  71,  219. 
Reconvened  at  Washington,  Jan.  28,  1871.    R^ 
approv.  kwatkni  and  plan,  with  certain  modifl- 
eations.  R^  71,  219.   Approv.  by  Sec.  of  War, 
71,218.  (Maja.  Warxen,  Merrm,  and  Harwood.) 
LEQISLATION.— Company  an.  to  constr.  br. 
by  acts  Jmw  30, 1870,  and  June  23, 1874,  71,  40 
219;  00,  619.     Legialatkm  suggested  by  BE., 
71,  2a.    PLANS.— Described,  71,  219.     Be- 
oonatr.  plans  of  the  superstr.  approv.  Mar.  28, 
1809,99,619. 
mAGARA  R^  Grand  laid.,  near  Buffalo,  N.  Y. 
(8p.)     (Niagara  Biver  Br.  Co.)     LEGISLA- 


TION.—Company  au.  to  constr.  br.  by  act  June 
29,  1888.  PLANS.— Approv.  June  2,  1809,  90, 
619. 

NIAGARA  R.,  Lewiston,  N.  Y.  (Sp.)  (Lewis- 
ton  Connecting  Br.  Co.)  LEGISLATION.— 
Company  au.  to  constr.  br.  by  act  May  22, 1896. 
PLANS.- Approv.  Aug.  11, 1898, 08, 632. 

NIANTIC  Rn  East  Lyme,  Conn.  (S.)  (New 
York,  New  Haven  &  Hartford  R.  R.  <3o.) 
PLANS.— Approv.  Oct.  80, 1906, 07, 823. 

NIOBRARA  VLf  between  the  Santee  and  Ponoa 
Reservatkms,  Nebr.     APPBOPRIATIDNS.— 

1908,  812,000,  08,  2517.  ENGINEERS.— Chief 
of  Engineers.  08,  904;  09,  948;  10,  1060.  In 
charge:  M^Js.  E.  H.  Schuls,  00,  2517;  10,  2743. 
OPERATIONS.— 1008-00.  Work  commenced 
Jan.  11, 1909,  and  finished  and  accepted  Apr.  28, 

1909,  00,  949,  2517.  1000-10.  Incidental  ex- 
penses connected  with  minor  work,  10,  2743. 
PROJECTS.- Act  Apr.  30, 1908.  app.  812,000  tor 
repairing  br.  over  Niobrara  B.,  between  Santee 
and  Ponca  Beservations  Nebr.,  08, 904. 

NISQfJAIXT  R.,  Wash.  (8.)  (Br.  of  Pierce 
and  Thurston  Countiea.)  PLANS.-Approv. 
June  15, 1910, 10, 1030. 

NISQUAIXT  R.,  Pierce  County  (sec.  8,  T.  18  N., 
R.  1  E.,  Wniamette  meridian),  Wash.  (S.) 
PLANS.-Approv.  Oct.  27, 1910, 11, 1084. 

NOOKSAK   R.,    Femdale,  Wash.     (Sp.,   etc.) 
(Whatcom   County   br.)      LEGISLATION.— 
County  au.  to  constr.  br.  under  act  Sept.  19, 
1890,  sec.  7,  and  act  of  Washington,  02,  408. 
PLANS.-Approv.  Aug.  4,  1892,  02,  408;  modi- 
fled  plans  approv.  Feb.  25, 1893,  03, 468. 
NOOKSAK     R.,     Lyden     (Lynden),    Wash. 
(Sp.,  etc.)     (Whatcom  County  br.)     LEGIS- 
LATION.—County  au.  to  constr.  br.  under  act 
Sept.  19,  1890,  sec.  7,  and  act  of  Washfaigton. 
PLANS.-Approv.  Aug.  4,  1892,  8»,  408.    Re- 
building approv.  Apr.  4, 1906.  06,  805. 
NOOKSAK    R.    (Larrabee    Slough),  Marietta. 
•  Wash.  (S.)  (Whatcom  County  br.)    PLANS.— 

Reconstr.  approv.  Mar.  11, 1909,  00, 917. 
NOOKSAK    R.,    Orvis    Ferry,    Wash.      (8.) 
(Whatcom   County    br.)       PLANS.-Approv. 
Feb.  17, 1898,  08,  534. 
NOOKSAK  R.,  Whatcom  County,  Wash.  (S.) 
(Whatcom   County   br.)      PLANS.-Approv. 
Sept.  6, 1904,  05,  724. 
NORTH  EAST  CREE^  (Back  R.),  Md.    (8.) 
(Chesaco  Br.  Co.)    PLANS.-Approv.  Feb.  23, 
1911, 11, 1067. 
NORTHEAST  Rn  Castle  Hayne,  N.  C.     (O.) 
(Atlantic  Coast  Ltae  R.  B.  Co.)     PLANS.— 
Notice  dated  Feb.  18, 1911,  was  addressed  to  the 
president  of  the  company,  11, 1091. 
NORTHEAST  R^  near  Castle  Hayne,  N.  C. 
(S.)  (Br.  of  New  Hanover  and  Pender  Counties, 
N.  C.)    PLANS.-Approv.  May  17,  1912,  12, 
1307. 
NORTHEAST  (Cape  Fear)  R.,  at  Hilton  (Wil- 
mington), N.  C.     (O.)     (Wflmington  By.  Br. 
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Co.)      PLANS.— Alterations  to  be  completad 
within  6  months  from  Sept.  9, 1910, 11, 1091. 

NORTH  MSNOMINEE  CANAL,  lAth  Stx«et, 
MQwaulrae,  Wis.  (S.)  (City  br.)  PLANS.— 
Approv.  July  29, 1893,  03,  470. 

NORTH  POINT  ClIBBK  and  JONES  (or 
Welshmans)  CREEK,  Baltimore  County,  Md. 
(S.)  (Baltimore,  Sparrows  Point  &  (Jtaeaapeaka 
By.  Co.)  PLANS.— For  these  tars,  approv. 
Dec.  20,  1904.  Plans  in  lieu  thereof  approv. 
Sept.  27, 1905.    08,802. 

NORTH  POINT  THOROFARB,  N.  J.  (S.) 
(Long  Beach  Turnpike  Co.)  PLANS.— Approv. 
Mar.  14, 1912, 12,  1306. 

NORTH  R^  Carteret  County,  N.  C.  (S.)  (Car- 
teret County  br.)  PLANS.— Approv.  Apr.  21. 
1909,  09,  917. 

NORTONS  CREEK,  Hempstead,  (Queens 
County,  N.  Y.  (S.)  (Hempstead  City  br.) 
PLANS.— Approv.  Feb.  6, 1891  B.  eompietad» 
94.427. 


NORWALK  H.  (or  R.).  South  Norwalk,  Coon. 
(S.)  (New  York  New  Haven  &  Hartford  R.  R. 
Co.)    PLANS.— Approv.  Apr.  4, 1895,  M,  4?s. 

NORWALK  Rn  Conn.    (Dr.)    03,581. 

NORWAUK  lU  Washington  Street,  Norwalk. 
Coon.  (S.)  (Town  br.)  PLANS.— Approv. 
Mar.  1, 1912, 12, 1305. 

NOTTOWAY  lU  Monroe,  Va.  (8.)  (Soatli- 
ampton  County  br.)  PLANS.— RebaiMiiur 
approv.  AtXJE.  22, 1905,  08, 801. 

NOVATO  CREEK,  Marin  County,  Cal.  (S.) 
(Bay  (bounties  By.  Co.)  FLANS.-ApproT. 
July  16. 1906.  07,  820. 

NOXUREE  It.,  Ala.  (Sp.)  (Alabama,  Temies> 
see  &  Northern  R.  R.  Co.)  Au.  act  Aug.  5, 190?. 
PLANS.— Approv.  Aug.  11, 1909, 10,  102Ql 

NUECES  R.,  Tex.  (S.)  (Brownsville  &  ICexioo 
By.  Co.)  PLANS.— Approv.  Feb.  27,  190<, 
0ff.7». 
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(Br.)   02,  SO. 
a  ud  Buibon  Streets,  Alk- 
d  A.)   (SoDtlieni  PKlOc  Co. 
;  R.  R,  Co.)     PLANS.— Ai- 
D  br.  It  Alloe  Blmt  o[  Dot 

openlnfi.  to  be  opentod  bj 
>Dwer  ted  to  be  comiiletsd 
Inm  Kij  38,  18M,  90,  m. 


»l  AlkB  Btnet, 


Matsd  by  otber  llun  lund 
csmpletBd  within  It  moDOu 


(Bee  StmmbuiT  a.) 
K,  UalatTra,  Ft>.  (O.) 
nee  A  Oeoiilk  B.  R.  Co.) 
of  tlw  row  of  pOn  bnm 
o^en  i^iaiii,  to  iBori  >  dear 
com^detsd  on  oi  beloni  June 
Itwl,  M,  4S1. 

L,  FU.  (O.)  (Bn.  ol  Lmn 
ittu— FBlib«nki  FeiTT  be. 
PLANS  .—AlMntloiU  to  b« 
30  dsTi  from  Ju.  31,  190^ 

UQk.  (O.)  (OradTComi^ 

br.)  FLANS.— Altantlans 
lUiln  la)  d*7i  froiD  Iin.  n 

B»  Leon  Coantj,  F1&.  (8.) 
PLANS.-Approv.  Apr.  & 
lOT.  Adi.  3,  igot  M.  731, 


OCKLOCKONXB  R,  icon  uid  OndadoD 
CountlM,  Flo.  (O.)  (Orarsii,  Florida  ii  Ala- 
buns  R.  S.  Co.)  PLANS.— Altenttoni  to  be 
completed  wlthh)  7  loootlu  [mil  len.  17,  1«08, 
OS,S74. 

OCKLOCKOI«BE  tud  SOPCHOPPT  BS^ 
neu  SopchoppT,  FU.  (O.)  (Cambelle,  Tella- 
hMMe  di  OetxgtB  B.  B.  Co.)  FLANS.— Al- 
tentioai  to  be  completed  wlUila  1  mimtba  Irom 

Dec.  13.  lata.  03,  eu. 

Of^HTTLGEE  K^  above  HawkfnirlUe  and  belgw 
Uwoo,  Oa.  (O.)  (EMt  Temusiee,  vlrglnk  i 
QM>ni>  B.  B.)  LEaiSLATlON.— Notktt 
■BTved  H  to  altaralloni  required,  BO,  H3. 
PLANS.— Capt.  Hoite  reeom.  buertlon  ol  ttf 
dntwa  In  each  br..  S8,  IU3. 

OCWmXlBB  B,  near  Lnmber  CKj,  Ol.  (O.) 
(Eut  TeruMnee.  Vininla  A  Q«orKft  Br.  Co.) 
FLANS.— Altera tloni  inquired  bj  AUj.  1,  ISM, 
SB,  377. 

OCHTLGKB  B^  Maoan,  Qa.  (Bp.,  etc)  (8.) 
(Kicon,  DnUln  &  SaTaimab  R.  B,  Co.)  LEO- 
IS  LATION.—Coiiu>a>ir  "^  to  cxxutr.  br.  under 
•dt  Sept.  IB,  leeo,  sec.  T,  and  ect  ol  Oeorgla. 
PLANS.— ApproT.     Jul;     i.     1S82,     B2,     «1I. 

OCOEE  B„  Temi.    {Bee  HhnaaeaB.) 

OCONEB  Bm  above  Doblln,  Oa.  (A.)  (Csntrd 
R.  B.}  PLANS.— Capt.  Haite  Teeom.  buertloa 
of  a  draw  irltb  Mf  clear  span,  88,  3it2. 

OCONEB  B^  at  Of  near  Dublin.  Ok.  (Sp.) 
(Lawrence  Coimtr  br.)  LEOISLATION. — 
County  au.  to  conilr.  br.  b;  act  Jane  IS,  1888. 
PLANS.- ApproT.  Aug.  17,  ISSS,  SB,  3M. 

OCONEE  B„  Dublin,  Oa.  (Bp.)  (UaooD,  Ddb- 
IlD  &  Savannah  B.  R,  Co.)  LEaiSLATION.r— 
Companr  an.  to  cooiti.  br.  tmder  act  Sept.  IK, 
IWO,  aec.  T,  and  act  of  Oeonla.  PLANS.— 
ApproT.  Ian.  iT,  IMl,  Bl,  UO. 

OCONEE  B„  Dutdb,  Oa.  (S.)  (Uacon.  Dublin 
&  Savaonab  B.  S.  Co.)  FLANS.— In  inbitlCo 
tlcRi  for  thoee  heretofore  appror.  were  approv. 
Ant.  0,  igol,  oa,  GS1. 

OCOTIEE  B„  Oa.  (O.)  LEOISLATION.— 
Notlffi  served  u  to  alterations  required,  90,  344. 

OCONEE  B.,  near  Dublin,  Oa,  (Sp.)  (Wrighte- 
vllla  &  TamDIe  (TenoTlllB)  B.  B,  Co.)  LEO- 
lBLATION.-Compflnj  au.  to  conati.  br.  by 
act  Maj  21,  1S90.  PLANS.— Approv.  Nov,  17 
IWO,  BI,  43S. 

OCONEE  B^Oa.    (Dr.)    Oe.7t7. 

OCONTO  B„  Oconto,  Wig.  (S.)  (Chicago  A 
North  Westam  Ry.  Co.)  PLANS.— Br.  to  re- 
place txtallat  9tr.  approv.  Nov.  11,  IK>3,  04.  TU. 
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OGEECHEE  B^  Oa.  (S.)  (Chatham  Coonty 
br.)  PLANS.— RebuJldiDg  approv.  Sept.  5, 
1907,  08.  869. 

OGEECHEE,    ALTAMAHA,    and    SATHXA 

BS^  Qa.  (S.)  (Florida  Central  &  Peninsula 
R.  R.  Co.,  on  the  line  of  its  Savannah  extension.) 
PLANS.— Approv.  Feb.  21. 1883.  93,  468. 

OHIO  Rv  ENOINEERS.-Chief  of  Eii^ineera. 
lU  00,  40.  BE.  On  House  bill  No.  1065,  56th 
Congress,  1st  session,  "To  au.  oonstr.  of  brs. 
across  the  Ohio,  Monongahola.  Hississippi, 
Kanawha,  Tennessee,  Cumberland,  and  Illinois 
Rs.,  and  to  prescribe  the  dimensions  of  the 
same."  &.,  00,  5103.  (Lt.  Col.  M.  B.  Adams 
Maj.  C.  F.  Powell.  MaJ.  J.  H.  Wfflard,  MaJ.  W. 
H.  Bixby,  MaJ.  D.  C.  Kingman,  Capt  H.  F. 
Hodges,  and  Capt.  E.  Burr.)  Engineer  In 
charge:  Lt.  Col.  O.  K.  Warren,  1879.  B^  79, 
1463.  PROJECTS.— Principal  features  and  cost 
of  the  following  brs.:  SteubenvHIe  R.  R.,  Wheel- 
ing (highway),  Bridgeport  (highway),  Bellalze 
R.  R.,  Parkersburg  R.  R.,  Newport  &  Cin- 
cinnati R.  R.  (as  commenced),  Newport  & 
Cincinnati  R.  R.  (as  altered),  CoTington  and 
Cincinnati  (highway),  Louisville  B.  R.,  Paducah 
R.  R.    B^  79,  1463. 

OHIOB.    (Dr.)    02,581. 

OHIO  B^  brs.  over.  Impeding  safe  and  oonvenSmt 
navigation.  The  R.  and  H.  act  approv.  June  13, 
1902,  contains  the  following  item:  "The  Sec.  of 
War  is  au.  and  directed  to  prepare  a  list  of  the 
brs.  upon  the  Ohio  R.  whic^  are  an  impediment 
to  safe  and  convenient  navigation,  and  the 
nature  and  extent  of  the  modiflcations  required 
in  each  of  them,  and  B.  the  same  to  Congresai 
together  wiUi  Information  as  to  whether  neces* 
sary  changes  in  said  brs.,  or  any  of  them,  can  be 
secured  under  existing  law.  and  if  not,  what 
legislation  is  necessary  in  order  to  secure  proper 
changes  or  modiflcations  in  said  brs.,  respec- 
tively, and  an  est.  of  the  cost  thereof  on  each 
br.:  Provided,  That  the  Atty.  Oen.  is  au.  and 
directed  to  furnish,  upon  the  request  of  the 
Sec.  ot  War,  an  opinion  upon  the  question 
whether  the  owners  of  these  brs.,  or  any  of  them, 
can  be  required,  under  existing  laws,  to  make 
the  necessary  changes  at  their  own  expense,  and, 
if  further  legislation  is  required,  whether  l^ 
such  legislation  the  owners  of  such  brs.,  or  any 
or  either  of  them,  can  be  required  to  make  such 
changes  and  modifications  at  their  own  expense, 
or  whether  such  changes  or  modiflcations,  or 
any  or  cither  of  them,  must  be  borne  by  the 
U.  S.,  which  opinion  shall  accompany  the  B. 
of  the  Sec.  of  War  to  Congress."  The  duty  of 
preparing  the  required  information  was  duly 
assigned  to  the  local  ofTicer  having  charge  of  the 
general  imp.  of  the  R.,  and  it  is  expected  that 
B.  on  the  subject  will  be  received  in  time  for 
consideration  by  the  Atty.  Oen.  and  trans* 
mission  to  Congress  at  its  next  session.  03,  37. 
B.  by  Col.  G.  Ly decker,  together  with  copy  of 
an  opinion  dated  July  15,  1904,  furnished  by 
Atty.  Oen.  in  pursuance  of  the  law.  List  of  brs. 
which  are  considered  impediments  to  safe  and 
convenient  navigation.    04, 2433. 


OHIO  B^  betwenn  Allegheny  City  and  Borough 
of  IfcKeos  Rocks,  Pa.  (Sp.)  (Western  Br.  Co.) 
Au.  act  Apr.  30,  1902.  PLANSw— Approv.  Feb. 
5, 1903,  03,  044. 

OHIO  It.,  Beaver.  Pa.  (Sp.)  (Pittsburgh  & 
Lake  Erfe  R.  R.  Co.)  ENGINEERS.-Chief 
of  Engineers.  B^  78, 110, 891, 895;  80, 199, 1S49; 
84,  299.  1787;  87,  338,  2650.  BE.  ooa%-ened  at. 
Pittsburgh,  Pa.,  Aug.,  1877.  Reoom.,  7H,  m. 
B^  78,  802.  Approv.  by  (^hfef  of  Engineers  and 
Sec.  of  War,  78,  8B9,  896.  (Col.  Simpson.  Majs. 
Weitael  and  Merrill.)  Convened  in  1883  to  ex. 
questions  at  issue  with  a  view  of  avoiding  kgb- 
latSon,  84,  260.  Br.  an  obstr.  to  navigatkn; 
fefluro  to  effect  satisfectory  arrangements  with 
the  company  for  the  correction  of  the  evfl.  84* 
1786;  87,  2555.  (Lt.  Cols.  Craighfll  and  Weitnl 
and  MaJ.  Mackenzfe.)  LEGISLATION.-£x- 
ecutive  requirements,  80,  199,  1840;  87,  3655. 
Company  au.  to  oonstr.  br.,  under  acts  Dec.  17, 
1872,  and  Feb.  14,  1883,  80,  371.  PLANS.- 
Proposed  by  R.  B.  company;  modificatioD  ot 
by  BE.,  78,  894.  R.  R.  company  required  to 
build  in  connection  with  the  br.  a  dike  for  tlis 
protection  of  navigation,  80,  190,  1849.  Ma). 
MerriU  B.  that  such  dike  not  built.  80,  1»I9. 
Dept.  of  Justfoe  decided  that  the  U.  8.  power- 
less to  compel  R.  R.  company  to  build  dike,  80, 
1852.  Subsequent  changes  of  opinion,  84,  I7S7, 
1788;  87,  2655.  Submitted  Nov.  26,  1888.  to 
rebufld  a  part  of  the  superstr.  approv.  Mar.  35, 
1889,  on  specified  conditions,  which  were  accepted 
by  the  company  Feb.  28,  1889,  89,  3n.  Re- 
building considered  by  a  BE.  and  approv.  Oct 
29,  1907.  08,  866.  SURVEY.— Map.  Locatioo 
of  br.,  78,892. 

OHIO  B^  BelMre,  Ohio.  (Sp.)  (B.  R.)  COM. 
MERCE.— Serious  accident  by  ooUlsion  with 
ps.,  71,  403,  411.  Losses  by  collision  with  ps., 
860,500,  71,  411,  429.  ENOINEERS.-BE. 
recom.,  1870,  no  change,  and  commended  the 
excellent  manner  of  constr.,  71,  411.  B«,  71, 
406,  425.  (MaJs.  Warren,  Weltsel,  and  Merrill.) 
LEGISLATION.— Br.  au.  by  act  July  14.  I%2, 
71,  408.  Act  July  11,  1870,  oonstitutfaig  BE., 
70,  67;  71,  61,  426.  PLANS.— Description  of 
br.,  71, 40& 

OHIO  B^  between  BeUaire,  Ohio,  and  Benwood, 
W.  Va.  (Sp.)  (Bellaire,  Benwood  &  Wheeling 
Br.  Co.)  LEGISLATION.— An.  by  act  Dec.  17, 
1872;  and  plans  referred  to  BE.,  as  required  by 
act  Feb.  14,  1883,  sec.  4,  08,  531.  PLANS.- 
Submitted  Feb.  16,  1897.  BE.  reoom.,  Afv.  23, 
1897,  Chan,  span  800'  long  and  OO'  above  L  w.; 
modified  plans  in  accordance  submitted  Apr.  23. 
1898;  aippror.  May  26,  1898,  08,  531.  Plans  coo- 
forming  to  requirements  of  BE.  approv.  Jane 
14, 1901,  01,  660,  661.  Br.  not  completed  within 
the  time  limit.  Flans  reapprov.  Apr.  21,  1904. 
04,  712.  Plans  reapprov.  Nov.  20,  1905,  and 
plans  in  Ifeu  thereof  approv.  Apr.  20,  1906.  06, 
800.    Plans  reapprov.  Apr.  24, 1907, 07,  819. 

OHIO  B.,  Cairo.  10.  (Sp.)  COMMERCE.-Di- 
mensiona  of  Ohio  R.  steamers,  81),  2121.  Pn>> 
tests  of  C.  interests  against  the  br.,  841,  2130. 
ENGIN£ERS.--Chief  of  Engineen.     lU  8^ 
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»?,  2127.  BE.  B.  adveraely  to  a  draw  and 
TKom.  clear  headway  of  53'  above  h.  w.»  80* 
2ir.  (Lt.  Cob.  Abbot  and  Poe,  and  Ifajs. 
Markeiufe  and  AUen.)  LEGISLATION.— An. 
by  acts  Dec.  17, 1872,  and  Feb.  14, 1883,  86,  370. 
PLANS.—  Proposed  by  br.  company  o<Misldered 
m:idmissible  by  BE..  8d,  2127.  Reoom.  of  BE., 
86,  2127.    Concurred  tn  by  Chief  of  Engineers. 

OHIO  R^  between  Chester,  W.  Va..  and  £.  Liver- 
F<K>1.  Ohio.  (8p.)  (East  Liverpool  Br.  Co.) 
M,  425;  96,  422.  LEGISLATION.— Au.  by  acU 
Dk.  17,  1S72,  and  Feb.  14,  1883,  94,  425. 
PL.^NS.— Submitted  May  11,  1804,  for  BOV 
span.  reiEsred  to  a  BE.,  which  recom.  650'  in 
tbe  clear.  Modified  plans  approv.  July  2,  1804. 
94,  425.  Company  reorganized;  modified  plans 
approT.  Sept.  3, 1805,  96.  422L 

OHIO  R^  Cincinnati,  Ohio.  (Sp.)  COM- 
VERCE.-Method  of  towing,  76,  ii.  303.  Coal 
iDU'rests.  76,  ii,  308,  304.  Chamber  of  C.  com- 
mittee, R.  of,  76,  ii,  304.  ENGINEERS.— 
Chief  of  Eni^ineers.  Rs^  76,  92,  ii,  208,  306,  307. 
Approv.  modified  plan  as  i»opoaed  by  board, 
76, 11.  307.  ApproT.  by  Sec.  of  War,  76,  ii,  308. 
BE.  convened  at  Cfncinnati,  Ohio,  Aug.,  1874. 
DisapfvoT.  of  location  unless  width  of  chan. 
sp&ca  be  increased  to  SOO',  76,  ii,  209,  305.  Addl. 
cost  of  span,  S75.000.  76,  ii,  306  R^  76,  U,  300. 
;Col.  Simpeon.  Ma^.  Merrill  and  Suter.)  LEG- 
ISLATION.—Br.  au.  fey  act  Dec.  17,  1872,  76, 
ii,  299.  PLANS.— Description  of  proposed  br., 
76,11,302: 

OHIO  R^  Cincinnati,  Ohio.    (Sp.)    (Newport  it 

Cincinnati  Br.  Co.)      LEGISLATION.- Orig. 

consu.  au.  by  act  Mar.  3, 1871.    General  laws  of 

Doc.  17.  1872,  and  Feb.  14,  1883,  required  lai^er 

^faan.  clearance.    93,  464.    TLAN8.— Feb.  16, 

1!S3.  plans  submitted  for  reoonstr.  by  widening 

but  not  altering  the  dimensions  of  the  chan. 

span.    Lt.  Col.  Stickney  recom.  the  company 

be  required  to  rebufld  according  to  the  existing 

law.    The  company's  plans  approv.  Mar.  6, 1803. 

93,  464.    Apr.  30, 1895,  the  Pennsylvania  R.  R. 

Co.,  controlling  the  In-.,  submitted  new  plans 

for  a  greater  height  and  length  of  chan.  span 

ud  to  be  in  lieu  of  the  old  plans;  approv.  May 

21,  IBdS,  9ft,  475 

OHIO  R.,  between  Cincinnati,  Ohio,  and  Goving- 

toQ,  Ky.  (See  below.)  (Sp.)  BE.  Ra.  of  board 

ot  1886.  87,  3616,  2621.    LEOISLATION.-Br. 

«a.  by  act  May  20, 1886, 87. 337.     PLANS.— BE. 

01  18S6  disapprov.  location  of  br.,    87,  337. 

Approv.  of  changed  location  and  plan,  87,  337, 

OHIO  Bn  between  CtoclnnaU,  Ohio,  and  Coving- 
^>  Ky.  (8p.,  ato.)  (Cincinnati  A  Covington 
^id  Ttinsit  Br.  Co.)  LEGISLATION.— 
Comply  an.  to  oonstr.  br.  by  acts  Dec.  17, 1873, 

»d  ?eb.  14, 1883.    PLANS.-Referred  to  BE.; 

nodffled  pUds  based  upon  R.  of  board  approv. 

Wy  27, 1892,92, 107. 

OHIO  L,  between  Cincinnati,  Ohio,  and  New- 
port, Ky.  (Central  E.  R.  &  Br.  Co.)  88,  309, 
^    BE.  convened  at  Cincfamati,  Mar.  17, 

304e2*— a  Doc  740, 6S-2— vol  2- 


1888,  by  S.  O.  No.  11,  to  ex.  and  B.  upon  plans 
and  location  of  proposed  br.  across  the  Ohio  R. 
between  Cincinnati,  Ohio,  and  Newport,  Ky. 
&.,  88,  2483.  (Lt.  Col.  Poe  and  M^s.  Stickney 
and  Mackenzie.)  LEGISLATION.-Au.  by 
acts  Dec.  17,  1873.  and  Feb.  14,  1883,  88,  2480. 
PLANS.— Description  of  proposed  br.,  88, 3482. 
The  board  of  1888  recom.  approv.  of  plans  and 
location  of  proposed  br.  as  set  forth  by  the  Cen- 
tral R.  R.  &  Br.  Co.,  88,  2484. 

OHIO  B^  below  Ceredo.  W.  Va.  (Sp.)  (West 
Virginia  &  Ironton  R.  R.  Co.)  LEGISLA- 
TION.—Au.  by  ^ts  Dec.  17,  1872,  and  Feb.  14, 
1883.  PLANS.— Plan  and  location  submitted; 
approv.  by  Sec.  of  War,  Dec.  24, 1889,  90, 337. 

OHIO  R^  near  the  mouth  of  Corks  Rim.  (Sp.) 
(Ohio  Connecting  R.  R.  Co.)  88,  309,  2408, 
2604,  2506.  BE.  convened  at  Washington,  June 
26,  1887  by  8.  O.  No.  60,  to  consider  and  R. 
upon  plans  for  the  proposed  br.  across  the  Ohio 
B.,  about  1  m.  below  the  Jimctkm  of  the  Alle- 
gheny and  Monongahela  Rs.,  submitted  by  the 
Ohio  Cioonecting  R.  R.  Co.  &.,  88,  2499.  (Lt. 
Cols.  MerrU  and  Barlow,  M^.  Stickney,  and 
Lt.  Spencer.)  Second  B.  of  board,  88,  2506. 
(Lt  Cols.  Merrill  and  Bartow,  and  MaJ.  Stickney.) 
LEGISLATION.— Br.  au.  by  acts  Dec.  17, 
1872,  and  Feb.  14,  1883,  88,  2498.  PLANS.— 
Board  of  1887  recom.  site  selected  by  the  br. 
company  be  accepted  on  condition  that  the  axis 
of  the  br.  be  changed  to  lie  at  right  angles  to  the 
line  of  the  current,  and  that  the  chan.  space  be 
increased  to  800',  but  that  otherwise  the  site  be 
rejected,  88,  2502.  Revised  plans  approv.  by 
the  board  on  Oct.  4. 1887.  88,  2506. 

OHIO  Bn  Covington,  Ky.  (See  above.)  (S.  pnd 
Sp.)  (Suspenston.)  BE.  recom.,  1870,  no 
changes,  71,  416.  419.  B^  71,  414,  454.  (Majs. 
Warren,  Wcltcel,  and  Merrill.)  LEGISLA- 
TION.—First  charter  granted  by  Ky.,  Feb., 
1846;  confirmed  by  Ohio,  Mar.,  1849;  amended 
1856,  71,  415.  Br.  au.  by  Congress,  Feb.  17, 
1865,  71,  415.  428;  78, 1080.  PLANS.— Descrip- 
tion of  plans,  71, 414.  Cost  of  br.,  81,480,000,  71, 
419,425. 

OHIO  B^  East  Cairo,  Ky.  (Sp.)  (Chicago.  St. 
Louis  &  New  Orleans  R.  R.  Co.)  88,  308,  2437. 
LEGISLATION.— Au.  by  acts  Dec.  17,  1872, 
and  Feb.  14,  1883,  88,  2437.  PLANS.— Descrip- 
tion of  proposed  br.,  88, 2436. 

OHIO  Bn  Evansvflle,  Ind.  Chief  of  Engineers. 
Bs^  72,  440;  78,  110;  79, 140.  Reoom.  modifl- 
cation  of  act  au.  constr.  of-brs.  across  the  Ohio 
R.,  72,  440.  BE.  convened  at  Evansville,  Ind., 
Nov.,  1877;  imable  to  reach  any  conclusions  iot 
want  of  h.  w.  surv.,  78,  110;  79,  149.  (M^Js. 
Warren.  Weitzel,  and  Merrill.) 

OHIO  IL,  Henderson,  Ky.  (Sp.)  82,  263,  1989; 
86,  370,  3138  2140.  COMMERCE.— Require- 
ments of  the  Ohio  R.,  82,  1990.  BE.  lU  82, 
1992.  (Lt.  Col.  Comstock,  MaJs.  Weitzel  and 
MeiTill.)  LEGISLATION.-Br.  au.  by  act 
Deo.  17,  1872.  82,  1900.  PLANS.— Descriptton 
of  spana  proposed,  82,  1891.    Changes  in  plan 
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approv.  bj  BE.  made  witboat  its  i^prov.,  86t 
2136,  2139.  Modlflcatiops  subsequently  approv., 
86»  2140.  B£.  racom.  plan  submitted  by  R.  R. 
company  Cor  approv.,  89«  1092. 

OHIO  lU  at  Huntington,  W.  Va.  (Sp.)  (Hunt- 
ington Northern  R.  R.  Co.)  Au.  act  Dec.  17, 
1872;  Feb.  14, 1883;  and  July  13, 1802.  PLANS.— 
As  amended,  approv.  June  15, 1010, 10, 1023. 

OHIO  Rn  Ironton,  Ohio,  to  Ashland,  Ky.  (Sp.) 
(Ashland  &  Ironton  Br.  Co.)  Au.  acts  Deo.  17, 
1872,  and  Feb.  14,  1883.  FLANB.-Conformtng 
to  requirements  of  BE.  approv.  Apr.  22,  1901, 
01  •  660.  Constr.  under  the  plans  approv.  Apr. 
22, 1901,  not  having  been  commenced  within  the 
limit  of  time  prescribed,  approv.  became  null 
and  void.  Plans  reapprov.  Feb.  16,  1003,  03* 
644.  Not  having  been  completed  within  the 
time  limit,  H  became  necessary  to  again  approv. 
the  plans  and  this  was  done  Jan.  29,  1004,  04* 
711.  Statutory  time  for  completion  having 
expired,  plans  weze  reapprov.  Feb.  15,  1006,  Offt 
721.  Plans  weze  reapprov.  Feb.  14,  1006,  08t 
867,  and  again  (m  Feb.  13, 1011. 11, 1080. 

OHIO  Rn  Kenova,  W.  Va.  (Sp.)  (Norfolk  A 
Western  Ry.  Co.)  Au.  acts  Dec.  17,  1872,  and 
Feb.  14,  1883.  FLANS.— Reconstr.  of  superstr. 
of  existing  br.  approv.  July  18, 1011, 1S»  1206. 

OHIO  Bn  Liverpool  (East),  Ohio.  (Sp.)  (Newell 
Br.  Co.)  Au.  acts  Dec.  17, 1872,  and  Feb.  14, 1883. 
PLANS.— Considered  by  a  BE.  and  iipprov. 
July  9, 1003,  04,  711. 

OHIO  R^  Louisville,  Ky.  (Sp.)  COHMERCU.— 
Losses  by  collision  with  ps.  of  bn.,  $26,704,  71* 
421,  420.  ENGINEERS.— Chief  of  Engineers. 
Rn  82, 263, 1988.  BE.  on  Ohio  R.  bn.  considered 
this  a  first-class  str.  In  all  respects,  ?!•  421. 
Reoom.  no  changes  of  location  or  plan,  7 It  421. 
It.,  71,  419,  454.  (Majs.  Warren,  Weltsel,  and 
Merrfll.)  IL,  82,  1988.  (Lt.  Col.  Comstock  and 
MaJs.  Weitcel  and  Merrill.)  LEGISLATION.— 
Br.au.  by  acts  July  14,1862,  and  Feb.  17, 1865,  71, 
419,  428;  78,  1080.  Act  July  11, 1870,  constituting 
BE.,  70,  67;  71,  61,  426.  Br.  au.  by  act  Dec. 
17,  1872,  82,  1986.  Requirements  of  Ohio,  82, 
1987.  PLANS.— Description  of  br.,  71,  419. 
Cost  of  br.,  91,615,120,  71,  421.  425.  Modifica- 
tion of  previous  plans,  82,  1980.  Approv.  of 
plans  by  BE.,  82,  1988.  B^.  recom.  plans 
adopted  by  R.  R.  company  be  approv.,  82, 198S. 

OHIO  R^  between  LouisvOle,  Ky.,  and  Jeflerson- 
vllle,  Ind.  (Sp.)  (Louisville  &  Jefferson  Br. 
Co.)  ENGINEERS.-ChiefofEngfaieers.  Rs^ 
89,  370;  00,  335.  BE.  constituted  by  S.  O.  No. 
34,  Apr.  19.1889.  B^  90,  3465.  (Col.  C.  B.  Com- 
stock, Lt.  Col.  C.  R.  Suter,  and  Ma^.  C.  J.  Allen.) 
LEGISLATION.— Company  au.  to  constr.  br. 
under  act  Dec.  17,  1872;  supple,  act  Feb.  14, 
1883,  89,  370.  FLANS.— BE.  recom.  650'  span, 
Indiana  side,  and  400'  span,  Eisntucky  side; 
approv.  Feb.  28, 1889,  89,  370.  Plans  considered 
by  second  BE.,  Sept.  14,  1889,  90,  3466.  Modi- 
fied plans  approv.  Oct.  19,  1889;  new  modifica- 
tion approv.  Nov.  15,  1880.  Substitution  of 
1.-W.  elevation  of  1887  ibr  that  of  1880,  approv. 
Jan.  29. 1890.    00,  336. 


OHIO  R^  between  LonisvlUe,  Ky.,  and  Nev 
Albany.  Ind.  (Sp.)  (Kentucky  &  Indiaoa 
Br.  &  R.  R.  Co.)  Au.  acts  Dec.  7,  1872;  Feb. 
14,  1883;  and  June  7,  1010.  PLANS.— Reooostr. 
approv.  June  7,  1010,  10,  1022»  Modified  plant 
approv.  July  30, 1010, 11, 1079. 

OHIO  R^  Loulsvnie  and  Portland  Canal.  (Bp.) 
(Louisville  &  Portland  Br.  Co.)  FLAN8.- 
Reoonstr.  plans  approv.  Mar.  2, 1808, 98, 531. 

OHIO  Iti,  between  Marietta,  Ohio,  and  WHUams- 
town,  W.  Va.  (Sp.)  (Marietta  A  Wfillanu- 
town  Br.  Co.)  LEGISLATION.— Company 
an.  to  constr.  br.  by  act  Dec.  17, 1872;  amendtos 
act  Feb.  14,  1883.  PLANS.— Submitted  Nov.  2; 
1807;  modified  plans  conlbrming  to  the  lequlre- 
ments  of  the  BE.  submitted  June  26,  IflBS; 
approv.  Feb.  4, 1809,  98,  531. 

OHIO  R^  Mingo  Junction,  Ohio.  (Sp.)  (Ctm 
Creek  R.  R.  (3o.)  Au.  acts  Dec.  17,  1872,  and 
Feb.  14,  1883.  PLANS.— Constdered  by  BE. 
and  approv.  Feb.  7, 1002,  02, 582. 

OHIO,  MONONGAHELA,  AIXBGHKUrT, 
BfUSKINOUAI,  BIG  SANDT,  GUTAN- 
DOT,  LITTLE  KANAWHA,  and  BUCK- 
HANNON  RS.  88,  2672.  .  PLANS.-Lbt  of 
bra.,  wltti  location,  dimensions,  and  chan.  span 
in  the  clear,  on  the  Ohio,  88,  2673;  the  Monoo* 
gahela,  88, 2674;  the  Allegheny,  88, 267S. 

OHIO  lU  NevlUe  Isld..  Pa.,  baek  chan.  at  the 
tower  end  of.  (8.)  (Pittsburgh  &  Lake  Erie 
R.  R.  Co.)  PLANS.— Approv.  June  12,  1900. 
00, 701.  New  instrument  executed  July  24, 1900, 
in  lieu  of  former  dated  June  12, 1000, 01, 661. 

OHIO  B^  Neville  Isld.,  Pa.,  baek  chan.  from 
Fleming  Park  to  head  of.  (8.)  (Pittsburgh  A 
Lake  Erie  R.  R.  Co.)  PLANS.- Approv.  May 
16, 1900, 00, 701. 

OHIO  R^  Newport,  Ky.  (Sp.)  COMMERCE.- 
Losses  by  collision  with  ps.  of  br.,  71,  414,  49. 
Br.  a  serious  obstr.  to  navigation,  71,  431.  447. 
C.  greaUy  Increasing,  71,  434,  448.  ENOI- 
NEERS.-Chief  of  Engineers.  It.,  71,  61.  BE. 
consUtuted  by  act  July  11,  1870,  70,  67;  71, 61 
426.  Discusstpn  of  the  various  acts  relating  to 
the  Newport  and  Cfaicionati  br.,  71, 431, 432. 435. 
Proposed  modifications,  71,  452.  Est.  eost. 
8288,605,  71,  452,  453.  Modified  plan  of  te. 
approv.  by  Sec.  of  War,  71,  61.  (MaJs.  Warren. 
Weltxel,  and  Merrill.)  LEOISLATION.-Br. 
au.  by  acts  July  14,  1862;  Mar.  3, 1860;  and  Uv. 
3,  1871,  71,  61,  414,  427,  431,  435,  455;  78,  1086. 
Act  July  11,  1870.  constituting  BE.,  70,  67;  71, 
61,  426.  Acts  relating  to  br.  refaned  to,  78, 
1000.  PLANS.— Of  BE.  for  increasing  height  of 
br.  28)'  and  rsmoval  of  draw  span,  71, 452.  De- 
scription of  present  br.,  71,  440. 

OHIO  Iti,  Paduoah,  Ky.  (Sp.)  (Proposed.) 
ENGINEERS.— BE.  on  Ohto  R.  brs.  reoom. 
joint  resolution  of  Apr.  7,  1800,  be  repealed,  and 
that  a  general  act  be  passed  to  regulate  the  ooostr. 
of  all  future  brs.  over  the  Ohio  R.,  71, 424.  Copy 
of  proposed  act,  71,  455.  If  built  under  act  pio- 
posed  br.  would  not  be  injurious  to  navigation, 
71.   424.    Rn   71,   424,    454.    QiM^   Warrv, 
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Weitxd,  and  Horffl.)  LBOI8LATION.— Br. 
"»-  by  act  Apr.  7,  IM,  7U  ««,  4S&  Vvioos 
«^ts  relating  to  br.  refamd  to,  78, 1090, 1002. 

OHIO  B.,  at  Padocah,  Ky.,  and  Metropolis,  HI. 
<^)  (PsdoMli  &  Illliiob  B.  R.  Co.>  An.  tcti 
"***  17.  1872^  iDd  Feb.  14,  IMS.  PI*ANB.— 
■^P^"*^- Sept  17.  mo,  11.  low. 

^^*^^  ^.'*«^' ^-  Va.     (8p.)    COM. 

K>  «o  V^*  ^  conWon  with  pB.  of  hr., 

tioo  7j^'**^'<»-  130,000  lalsBd  by  wibacrip- 

Petifioo  to*'  ^-   ^^^  •'  lObKsriberB,  71,  4». 

aiDoflnt  e»  ^8WM  to  be  reimbnned  to  tbe 

rhW of  P^y^'  ^«'  ^    ENGINEERS.- 

^  ;  ^'  ^-ngfaJeers.   Beoom.  that  tke  payment 

01  ncreaaed  cost  caused  by  change  of  plan  be 

provided  for  bj  the  U.  8.  in  the  same  manner 

u  for  tbe  Newport  and  Cincinnati  br.,  72,  441, 

442.  BE.  CD  Ohio  R.  brs.  reoom.  no  change  in 

this  br..  71, 414.  B^  71,  411,  464.    (Majs.  War- 

icn,  Weitiel.  and  MeniU.)    LEGISLATION.^ 

Br.  WL  by  act  July  14,  1862,  71,  411.    Act  Jnly 

11, 1^, constitating BE.,  71, ei,  42ft.  PLANS.^ 

DescriptbD  of  br.,  71, 411.    Cost  of  br..  $1,221,660, 

71.411 

0H10R.,Parlflobarg,  W.  Va.  (8.)  (Baltimore 
&  Ohio  R.  E.  Co.)  PLANS.— Reeonstr.  of 
spans  35'  W,  tl\  and  40*,  approv.  Jan.  16.  1901, 

01,664. 

0H10R.,Parkersbarg,  W.  Va.  (8p.)  (Parkars- 
Inirg  k  Ohio  Br.  Co.)  An.  aots  Dee.  17,  1872, 
aid  Feb.  14, 180.  PLANS.— Consideied  by  a 
BE.,  and  appror.  Jan.  0, 1907, 07, 81H. 

OmOR.,  Pvkersbnrg.  W.  Va.,  and  Belpre,  Ohio 
(0.)  (Baltimore  A  Ohio  R.  R.  Co.— Parksrsbarg 
Branch  B.  R.  Co.)  PLANS.— Alterations  to  be 
completed  on  or  before  Dec.  1, 1906, 07, 828. 

OHIO  R^  behreen  ParkerBbarg,  W.  Va.,  and 

Belpre,  Ohio.  (Sp.)  (Parkersburg  Br.  Co.) 
Au.  actt  Dec.  17,  1872,  and  Feb.  14,  1883. 
PLANS.-As  amended,  approv.  Jan.  13,  1910 

10,1020. 

one  R^Pt  Pleasant,  W.Va.  ENGINEERS.— 
Hiief  or  Engineers.  B^  82,  263,  1099.  BE. 
re(t)m.  approY.  of  plans  provided  chan.  span  be 
changed  to  position  suggested  by  coal  exchange, 
aad  that  the  lowest  part  of  br.  be  at  least  40^ 
&hovf>  h.  w.,  82, 2000.  (Lt.  Col.  Comstock,  MaJs. 
Weitu'l  and  MerriU.)  PLANS.— Coal  exchange 
at  Pauburgh  reoom.  change  of  kication  fai  ps. 
proposed  by  the  br.  company,  82,  2000.  Modi- 
ficatioD  aooepted  by  company,  82, 200a 

Omo  1.,  Pt.  Pleasant,  W.  Va,  (Sp.)  (Kan». 
vba&UiehiganEy.Co.)  PLANS.— Reconstr. 
otsuperstr.  ofchso.  span  approv.  Feb.  23,  1906, 
^  7W.  Reconstr.  of  the  skle  spans  approy. 

Ma.  10. 1908. 08. 867. 

OWO  R,  Rochester,  Pa.  (Sp.)  (Ohk>  River 
»r-  Co.)  PLANB.-Act  Feb.  14,  1883,  sec.  4» 
^plMsand  map  wen  referred  to  a  BE.,  who 
^Qu  they  be  changed  to  provkie  chan.  span 
^'  &bo^  I.  w.  and  SOO*  kmg;  modified  plans  in 
««w1m«  spprov.  Nov.  9, 1896,  96, 422. 

"JO  »n  Bewicktey,  Pa.    (Sp.)    (Coraopolis  & 
*«*ley  Br.  Co.)     LEGISLATION.-€om. 


pony  au.  to  oonstr.  br.  mider  act  Dec.  17,  1873; 
amending  act  Feb.  14,  1883.  PLANS.— Modi- 
fled  plans  conforming  to  the  requirements  of 
the  BE.  approv.  July  11, 1899,  99, 620. 

OHIO  B^  Sewickley,  Pa.  (Sp.)  (AUeglieny 
County  br.)  Au.  acts  Dec.  17, 18A  and  Feb.  14, 
1883.  PLANS.— ConsUered  by  a  BE.,  and 
approv.  Feb.  6, 1908,  08, 867. 

OHIO  B^  Steabenville,  Ohk>.  (Sp.)  (Pitts- 
borgh,  Cincinnati,  Chfeago  &  St.  Louis  Ry. 
Co.,  suooessors  of  the  Western  Transportation 
Co.)  COMMERCE.— Br.  a  serious  obstr.  to 
navlgatkm,  71,  402,  403.  Losses  by  collision 
with  the  ps.,  71,  403,  429.  Bad  locatkm  of  the 
br.,  68,  60,  316.  Chan,  contracted  by  riprap. 
68,  381.  ENGINEERS.— Chitef  of  Engineers. 
BSn  68,  60;  89,  369.  BE.  on  Ohk>  R.  brs.  con- 
sklered  the  Steubenvflle  br.  the  most  obstr.  on 
the  R.,  71,  403.  Recom.  that  the  chan.  span  be 
wklened  to  424'.  at  an  est.  cost  of  1200,414,  71, 
40S,  404.  Method  of  making  the  changes,  71, 
404.  Total  cost  of  present  br.,  81,000,000,  71, 
426.  (Majs.  Warren,  Weitiel,  and  Merrill.)  En- 
gineer in  charge,  MaJ-  G.  K.  Warren.  Ba.,  68, 
316,  380.  LEGISLATION.- Western  Transpor- 
tetion  Co.  au.  to  constr.  br.  by  act  Joly  14, 1862, 
71,  426;  89,  369.  Act  July  11, 1870.  constituting 
a  BE.,  70,  67:  71,  61,  426;  78, 1088.  PLANS.— 
Of  MaJ.  Warren,  increasing  chan.  span  to  600' 
width,  68,  60,  316.  Draft  of  laws  required,  68, 
60,  316.  Reconstr.  chan.  span  for  double  track 
during  July  and  Aug.,  1889;  approv.  D^.  22, 
1888,  89,  369. 

OHIO  B^  SteubenviUe,  Ohk>.  (O.)  (Pittsburgh, 
Cincinnati,  Chfeago  ii  St.  Louis  Ry.  Co.) 
PLANS.— Alterations  to  be  completed  within  3 
years  from  Jan.  29, 1908,  08,  874. 

OHIO  B^  between  Steuben villc,  Ohk),  and  Cross 
Creek  Township,  W.  Va.  (Sp.)  (Stoubenville 
Br.  Co.)  Au.  acts  Dec.  17,  1872,  and  Feb.  14, 
1883.  PLANS.— Coosiderod  by  a  BE.,  and 
approv.  June  29, 1903,  03,  644,  645. 

OHIO  B^  Wheeling,  W.  Va.  (Sp.)  (Wheeling 
Al  Harrisburg  Ry.  Co.)  ENGINEERS.-Chief 
of  Engineers.  Rs.,  82,  263,  1994;  84,  209, 1773. 
BE.  reoom.  modiflcatk>ns  in  plans  submitted  by 
the  br.  company,  82, 1997.  Modifleations  made 
and  approv.  by  board,  84, 1776.  (Lt.  Col.  Com- 
stock, Majs.  Weitzel  and  Merrill.)  LEGISLA- 
TION.—Br.  au.  by  act  Dec.  17,  1872,  82,  1992. 
Supple,  act  Feb.  14,  1883.  84,  1772.  PLANS.— 
Description  of  span  opening  proposed  by  R.  R. 
company,  82,  1996.  Modifleations  and  recom. 
of  the  BE.,  82, 1997.  Accepted  by  the  br.  com- 
pany, 82,  1998.  Plans  as  mod  tiled  approv.  by 
BE.,  84, 1776. 

OHIO  B^  Wheeling,  W.  Va.  (Sp.)  (Wheeling 
Br.  Co.)  90,  336.  LEGISLATION.— Au.  by 
acts  Dec.  17,  1872,  and  Feb.  14.  1883.  90,  337. 
PLANS.— Plan  and  location  submitted,  and 
approv.  by  Sec.^of  War.  Oct.  26, 1889,  90, 337. 

OHIO  B^  Wheelbig.  W.  Va.,  to  Bridgeport,  Ohio. 
(Sp.)  ENGINEERS.— Chief  of  Engineers.  Ba., 
70,  67;  71,  61.  BE.  ^n  Ohio  R.  brs.  did  not 
reoom.  any  changes  in  the  Wheeling  suspension 
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br..  71,  407.  B^  71,  405.  408.  (Maja.  Warren, 
Weitiel,  and  MerriU.)  LEGISLATION.— Br. 
au.  by  act  Aug.  3, 1852,  71,427.  Act  July  11, 1870, 
constituting  BE..  70,  67;  71,  61,  426.  Various 
acts  relating  to  br.,  relierred  to,  78,  1088,  1092. 
PLANS.-History  of  the  Wheeling  Br.,  78, 1029. 
Description  of  br.,  71,  405,  406.  Orig.  cost, 
8161,504,  71,  407,  425.  Destroyed  by  a  hurri- 
cane in  1854;  rebuilt  at  a  cost  of  837,000,  71,  405, 
407.  Again  rebuilt  in  1860,  at  a  cost  of  855,000, 
71,  405.  407. 

OHIO  R.,  Wheeling,  W.  Va.,  to  Martins  Ferry 
Ohio.  (8p.)  (Wheeling  &  Harrlsburg  Ry.  Co.) 
LEGISLATION.— Company  au.  to  constr.  br. 
by  act  Dec.  17,  1872;  supple,  act  Feb.  14,  1883. 
FLANS.— Orig.  location  approv.  Dec.  10,  1883; 
amended  location  submitted  Apr.  22,  1880; 
approv.  May  18, 1889,  89, 371. 

OHIO  B.  (Back  R.),  between  Wheeling  Isld., 
W.  Va.,  and  Ohio  shore.  (Sp.)  (Back  River 
Br.  Co.)  Au.  act  June  25,  1906.'  PLANS.— 
Approv.  July  14, 1906,  07,  816. 

OHIO  lU  WiUiamstown,  W.  Va.,  to  Marietta, 
Ohio.  (Sp.)  (Ohio  River  Br.  &  Ferry  Co.) 
Au.  acts  Dec.  17,  1S72.  and  Feb.  14,  1883. 
PLANS.— Conforming  to  requirements  of  BE. 
approv.  Dec.  13, 1900,  01, 660. 

OHIO  lU  Wflliamstown,  W.  Va.,  to  Marietta, 
Ohio.  (Sp.)  (Williamstown  &  Marietta  Br.  & 
Transportation  Co.)  Au.  acts  Doc.  17, 1872,  and 
Feb.  14,  1883.  PLANS.— Considered  by  BE., 
and  approv.  June  25, 1901,  01, 661. 

OKANOGAN  R^  12  m.  n.  of  Brewster,  Wash. 
(8.)  (Great  Northern  Ry.  C^.)  PLANS.— 
Approv.  Feb.  15, 1910.  10, 1027. 

OKANOGAN  Rn  Okanogan,  Wash.  (Sp.) 
(Okanogan  County  br.)  Au.  act  May  20,  1908. 
PLANS.— Approv.  Jan.  8, 1909,  09, 913. 

OKANOGAN  R.,  at  Omak  and  Tonasket,  Wash. 
(S.)  (Brs.  of  Okanogan  County.)  PLANS.— 
Approv.  Oct.  29, 1910, 11, 1084. 

OKANOGAN  Rn  near  Riverside,  Wash.  (S.) 
(Okanogan  Ck)imty  br.)  PLANS.— Approv. 
July  30, 1904,  05,  723. 

OKAW  (Kaskaskia)  R.,  near  Baldwin,  Ul.  (8.) 
(MobOe  &  Ohio  E.  R.  Co.)  PLANS.— Rebuild- 
tog  approv.  May  17,  1906,  and  new  plans  in  lieu 
thereof  approv.  Aug.  8, 1906,  07, 821. 

OLD  R^  Cal.  (S.)  (San  Francisco  A  San  Joaquin 
Valley  Ry.  Co.)  PLANS.— Approv.  Oct.  28» 
1898,  99,  621. 

OLD  Rn  at  Terras,  La.  (O.)  (Texas  &  Pacific 
Ry.  Co.)  PLANS.— Alterattons  to  be  com- 
pleted within  10  months  from  Mar.  29,  1910,  10, 
1031,  1032. 

OLD  TURTLE  CREEK  and  GRASSY 
SOUND  CHAN.,  township  of  Middle  Cape 
May  Ck>unty.  N.  J.  (S.)  (Wildwood  &  Dela- 
ware Bay  Short  Line  R.  R.  Co.)     PLANS.— 

'  Approv.  June  11  1912,  12, 1308. 

OLDAIANS  CREEK,  Pedrfcktown,  N.  J.  ($.) 
(Br.  of  Salem  and  Gloucester  Counties.) 
PLANS.— Rebuilding  approv.  Feb.  3,  1906,  06, 
804. 


ONEBaLB  CBBEK,  Ala.    (Dr.)    08,865. 

ONTONAGON  R.,  Ontonagon,  Mich.  (8.) 
(Chfcago,  Milwaukee  A  St  Paul  Ry.  Co.) 
PLANS.— Approv.  June  13, 1904, 04,  HO. 

OOSTENAULA    and    C008AWATEE    RS^ 

Ga.  (A.)  (2  R.R.  and  2 county  bra.)  PLANS.- 
Brs.  without  a  draw,  and  the  pa.  are  too  low, 
89, 2797. 

OOSTENAULA  lU  Ga.  (Dr.)  06,797. 

OOSTENAULA  lU  Ga.  (S.)  (Southern  By. 
Co.)  PLANS.- Reboikling  approv.  June  9. 
1906,  06,  807. 

OOSTENAULA  Iti,  Gordons  Ferry,  Millers 
Ferry,  and  Prlntups  Ferry,  Ga.  (8.)  (Gordon 
County  brs.)  PLANS.— Approv.  Nov.  18.  TftM, 
05,  725. 

OOSTENAULA  IL,  Millers  Ferry,  Ga.  (S.) 
(Gordon  (bounty  br.)  PLANS.— Approv.  Mar. 
12, 1912, 12, 1306. 

OPBLOUSAS  B^  St.  Martins  Parish,  La.  (8.) 
(Morgan's  Louisiana  &  Texas  R.  R.  A.  S.  S.  Co.) 
PLANS.— Approv.  May  23, 1906,  06, 807. 

ORANGE  R^  Buckingham  Post  Office,  Fla. 
(S.)  (Lee  County  br.)  PLANS.— Br.  to  n- 
place  existing  str.  approv.  Jan.  23,  1904,  Oi,  716. 

OREGON  SLOUGH.    (See  Columbia  R.) 

ORONOKEN  CREEK,  Beaver  Dam,  N.  J. 
(8.)  (Bridgeton  &  MiUvfile  Traction  Co.) 
PLANS.— Approv.  Jan.  17, 1902.  02,  686. 

ORRS  ISLAND  and  GREAT  ISLAND,  Me. 

(tidewater  between).  (8.)  (Harpswell  town 
br.)  PLANS.— Reconstr.  of  existing  br.  approv. 
May  23, 1912, 13, 1307. 

OSAGE  Rn  Mo.  (S.)  (St.  Louis,  Kansas  City 
A  Colorado  R.  R.  Co.)  PLANS.— Approv. 
Sept.  21,  1901,  02,  585. 

OSAGE  H.,  near  Linn  Creek,  Mo.  (S.)  (Linn 
Creek  Br.  Co.)  PLANS.— Approv.  May  5,  1909, 
00,918. 

OSAGE  lU  Osceola.  Mo.  (S.)  (Kansas  City 
Osceola  A  Southern  Ry.  Co.)  PLANS.— 
I  Approv.  Nov.  23,  1896,  on  condition  that  ths 
company  constt.  a  pivot  p.  whenever  so  diiected, 
97.  531. 
OSAGE  IL,  Tuscumbia,  Mo.  (8.)  (Tuscumbia 
Br.  Co.)  PLANS.— Approv.  Aug.  8,  1904,  05, 
723. 

OSWEGO  It.,  Oswego,  N.  Y.     (8.)i    (City  br.) 

PLANS.— Reconstr.  approv.  Nov.  17,  1908,  09, 

916. 
OSWEGO  It.,  Oswego,  N.  Y.     (S.)    (City  br.) 

PL.\NS.— Reconstr.  approv.  Apr.  15,  1909,  00, 

917. 

OSWEGO  It.,  Oswego,  N.  Y.  (S.)  (New  York 
Central  A  Hudson  River  R.  R.  Co.)  PLANS.- 
Reconstr.  approv.  Jime  27, 1911,  11, 1090. 

OTTAWA  R^  Ohio.  (S.)  (Toledo,  OtUwa 
Beach  A  Northern  Ry.  Co.)  PLAN8.- 
Approv.  Feb.  23, 1911, 11, 1067. 

OUACHITA  It.,  Ark.  (Sp.)  (Rock  Uand. 
Arkansas  A  Louisiana  R.  R.  (3o.)  An.  act 
Dec.  IS,  190&  PLANS.— Approv.  Jan.  11, 190& 
06,799. 


iamUoi 


SPEOLAL  SUBJECTS — ^BBIDQES. 


R,  betmea  Aihle;  ind  Uoton 
t.  (Sp.)  (Bldorado  A  BMtiop 
a.  K(  Uar.  M,  1M1.  PLANS.— 
g,]«I.0a,M3. 

iBd  lUUNSAS  ES,  Camdm 
[,Arb.  (Sp.)  83.171,1006.  LEQ- 
-Bi.u-afl  June  IT,  ISe,  B3,I7I. 
Kriptlu  ol,  S3.  ISDJ.      Locfttloa 


U  R.  onl;  IID*  tn  place  of  130',  m 
,  1807.  RKom,  b5  Ctpl.  Quid- 
e  maltflr  of  the  lanfflh  of  dnwbr. 
Intd  to  remifai  In  Bbejuus,  63, 
:  ij  Sec,  Dl  War,  83, 16ia 
t,Cimdai,Arlt.  (Bp.)  (OuMbtta 
An.  ictmr.  J,  ini.  PLANS.— 
.M,ini,l*.>W7. 

L,  nar  Columbb,  L^  (Sp.) 
ntnl  Arkuni  A  Nortbam  R.  B. 
JTIOS.— Comp«ny  an,  toconitr. 
><.  t,  im;  UDeitdini;  set  Aug.  18, 
fS.— Amended  plan  approv.  Not. 
X. 

I.  >t  Cohimbia.  Caldwell  Parish, 
JsWwtll  Parish  br.)  An.  act  Jan. 
ANS,— Approv.  Apt.  17,  IHU,  08, 


to  Bonatr.  br.  bj  act  Feb.  8.  18B7,  BT.  530. 
PLANS. -Approv,  July  2.  1«7,  »7,  MO.  Plana 
br  HHiitr.  of  timber  cribwork  belwHsi  Uonroe 
City  br.  and  the  Vlcksburf!,  BhniTeport  ii  PaolOe 
Ry.  br.,  submitted  Sept.  S,  1897;  approT.  Sept 

u,  1997,  as,  Ul. 

OCACHITA  a,  Monroe,  La.  (S.)  (Vlckibnrf, 
Shrevaport  &  Pacific  Ry,  Co.)  PLANS.- 
Reoonstr.  approv.  July  11. 1906,  OT.  KM. 
'OCACHITA  Ki  between  town  of  OuacbLta  aod 
mouth  al  Bayou  Louirc,  La.  <Sp.)  (Little 
Bock  &  Uonra  Ry.  Co.)  Ad.  act  Feb.  IB,  IBd*. 
FLANS.— Approv.  Uay  M,  1904,  M,  7IX 

OTEBPECK  CREEK,  Llltle  Feny.  N.  I.  (S.) 
(Weil  Shore  R.  R.  C«.  and  New  York  Centrel  & 
Hudson  Rivet  B.  R.  Co.)  PLANS.— Recoiutr. 
^prov.  Feb.  7,  IKM.  (W.  SS7. 

OVKBPECK  CREEK.  BideeOeM,  N.  3.  (S.) 
(Bergen  Turnpike  Co.)  PLANS.- Approv. 
Aug.  3»,  1901,  OS,  SM. 
'  OVERPKCK  CBKEK,  RtdgeBeld  Patk,  N.  J. 
(O.)  (New  York,  SuHiuehanna  &  Weitem 
B.  R.  Co.)  PLANS.-AHeratMis  to  be  com- 
pleCed  00  or  beftne  July  I.  1907, 07,  S3». 

OYSTER  R.    (Bee  filocy  Croeic,  Conn.) 

OYSTER  CREEK,  near  Keyport,  N,  J.  (O.) 
(llonmoutb  County  bi,)  PLANS,— Allermtknu 
to  be  compleled  du  or  belon  e  montlis  rrom  UtJ 

t,  i9Da,  00,  an. 
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PABLO  CRBEK,  Fla.  (O.)  (Duval  Countj 
Iv.)  FLANS.— Br.  to  be  rsSaed  8',  and  to  liftTS 
s  25' opening  on  or  before  Sept  1»  1809,  fNIk  63B. 

PABI<0  CREEK,  Fla.  (O.)  (JackaonviDe  A 
Atlantic  Ry.  Co.)  FLANS.— Br.  to  be  raiaed 
8',  and  to  have  a  25'  opening,  on  or  before  Sept. 
1, 1809,  INIk  626. 

PABLO  CREEK,  Fla.  (O.)  (Jaclcsonvflle,  Kay- 
port  A  Pablo  Ry.  Co.)  FLANS.— Br.  to  be 
raised  3',  and  to  bave  a  25'  opening,  on  or  before 
Sept.  1, 1899,  90, 626. 

PABLO  CREEK,  Duval  County,  Fla.  (O.) 
(Duvol  County  br.)  PLANS.— Alteratfons  to 
be  completed  on  or  before  4  months  from  Kay  1, 
1909, 09, 9aa 

PABLO  CREEK,  in  Duval  County,  Fla.  (S.) 
(Florida  Bast  Coast  Ry.  Co.)  PLANS.— For 
alteration  of  central  br.  approv.  Aug.  4,  1909, 
and  modiAcatkm  thereof  approv.  Apr.  7,  1910, 
10, 1029. 

PABLO  CREEK  (cut-off  or  canal  connecting 
portions  of  it),  Fla.  (S.)  (Florida  East  Coast 
Ry.  Co.)  PLANS.— Approv,  Apr.  28,  1911,  11, 
1088. 

PACHECO,  ALHABCBRA,  and  CODfUA 
SLOUGHS,  Cal.  (8.)  (Southern  Pacific  R.  R. 
Co.)  PLANS.— Reconstr.  plans  for  brs.  at  these 
places  approv.  May  1, 1809, 99, 622. 

PAMLICO  Ri,  N.  C.  (A.)  (1  R.  R.  and  3  county 
brs.)  PLANS.— R.  R.  and  3  county  brs.  slightly 
interfere  with  navigation;  would  probably  be 
provided  with  draws,  should  C.  demand  it,  89b 
2796. 

PALIX  R.  (sec.  15,  T.  13  N.,  R.  10  W.,  Wfllsr 
mette  meridian).  Wash.  (S.)  (Pacific  County 
br.)    PLANS.— Approv.  June  2,  1911,  11,  1089. 

PAMLICO  R^  Washington,  N.  C.  (S.)  (Raleigh 
&  Pamlico  Sound  R.  R.  Co.)  PLANS.— Approv. 
Mar.  23, 1906,  06, 805. 

PAMLICO  (Tar)  R^  Washington,  N.  C.  (S.) 
(Beaufort  County  br.)  PLANS.— Rebuilding 
approv.  Nov.  16, 1907, 08, 871. 

PAMUNKET  R.  and  MABSCO  CREEK,  Va., 
White  House.  (A.)  (Richmond  &  Danville 
and  Alexandria  &  Fredericksburg  R.  R.  Cos.) 
PLANS.— Draws  too  narrow,  and  vessels  pass- 
ing are  swept  against  the  sides,  88, 2621. 

PAMUNKET  R^  New  Castle  Ferry,  Va.  (8.) 
(King  William  County  br.)  PLANS.- Modi- 
fled  plans  approv.  May  20, 1809, 99, 622, 623. 

PANTEGO  CREEK.    (See  Pungo  Creek.) 

PARADISE  CREEK,  Va.    (Dr.)    02,581. 

PARSONAGE  CREEK,  near  Baldwfais,  Long 
Isld.,  N.  Y.  (O.)  (Hempstead  town  br.) 
PLANS.— Alterations  to  be  completed  on  or 


before  1  month  lh>m  July  1,  1904;  nbseqoently 
extended  6  months,  04,  723.  Alterations  to  be 
completed  on  or  before  2  months  from  May  31, 
1906, 06, 809. 

PASCAOOULA  lU,  Jackson  County,  MioL  (8.) 
(Mobito,  JaekaoQ  A  Kansas  City  R.  R.  Co.) 
PLANS.— Approv.  Sept.  10, 1896,  90, 424. 

PASCAGOULA  lU,  MerriU,  Miss.  (S.)  (Mo- 
bile,  Jackson  A  Kansas  City  R.  R.  Co.) 
PLANS.— ModUhed  plans  approv.  Sept.  9,  1901, 
09,585. 

PASCAGOULA  R^  Miss.  (Dr.)  06,  797:  OS, 
865. 

PASQUOTANK  R^  N.  C.  (S.)  (Norfolk  & 
Southern  R.  R.  Co.)  PLANS.— Rebufldtng 
approv.  Mar.  7, 1902, 03, 587. 

PASQUOTANK  R^  at  Elisabeth  City,  N.  C. 
(S.)  (Camden  Ferry  Co.)  PLANS.— Approv. 
Feb.  24, 1910, 10, 1027. 

PASSAGASSAWAUKEAG  R^  Belftat,  Me. 
(S.)  (Northern  Mafaie  Seaport  Ry.  Co.) 
PLANS.— Approv.  June  27, 1905, 05, 72& 

PASSAICIU, N. J.    (Dr.)    10,1019. 

PASSAIC  R^  N.  J.  (8.)  (New  York  Bay  R.  R. 
Co.)    PLANS.— Approv.  Mar.  31, 1900,  OO,  701. 

PASSAIC  lU,  N.  J.,  and  NEWARK  B^  N.  J. 
(Dr.)    03,581. 

PASSAIC  lU,  N.  J.  (8.)  (Newark  Plank  Ro«l 
Co.)  PLANS.— Rebuilding  approv.  Apr.  11, 
1901, 01, 666. 

PASSAIC  lU  N.  J.  (8.)  (Central  B.  R.  of  New 
Jersey.)  PLANS.— Approv.  June  19,  1911. 
Temporary  br.  for  use  during  reconstr.  of  ex* 
isting  br.  approv.  July  7,  1911,  IS,  1299.  In- 
strument canceled  Mar.  22,  1912.  New  plans 
approv.  Mar.  22, 1912.    19,1306. 

PASSAIC  lU,  Avondale,  N.  J.  (S.)  (Br.  of  Ber 
gen  and  Essex  Counties.)  PLANS.— Rebuild- 
ing approv.  Mar.  12, 1904, 04, 717. 

PASSAIC  Rn  Delawanmt,  Rutherford,  and 
Lyndhurst,  N.  J.  (O.)  (Br.  of  Passaic  and 
Bergen  Counties.)  PLANS.— Alteratfons  to  be 
completed  on  or  before  S  years  from  Jtme  29  and 
ao,  1906, 06, 810. 

PASSAIC  Rn  Essex  and  Hudson  Counties,  N.  J. 
(8.)  (Br.  of  Essex  and  Hudson  Coantiefr- 
Newark  Plank  Road  br.)  PLANS.— Reconstr. 
approv.  May  18, 1909, 09, 918L 

PASSAIC  Rn  Newark,  N.  J.  (8.)  (Morris  ft 
Essex  R.  R.  Co.)  PLANS.— Rebuilding  approv. 
Feb.  5, 1902,  09, 586.  587. 

PASSAIC  R.  (Center  Street  br.),  at  Newark  and 
Harrison,  N.  J.  (S.)  (Pennsylvania  R.  R.  Co., 
lessee  of  the  United  New  Jersey  R.  R.  A  CazMi 
Co.)  PLANS.— Br.  to  replace  existing  str. 
approv.  Apr.  6, 1910, 10, 1029. 
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PASSAIC  &.,  from  Bridge  Street,  Newark,  to 
Han-tson  Ayenoe,  Harrison,  N.  J.  (B.)  (Br.  of 
Hudson  and  Essex  GountJes,  N.  J.)  PLANS.— 
R^2canstr.  of  existing  br.  approv.  July  10,  1011, 

PASSAIC  B.  (BeUevflle  br.),  between  Newark 
and  Passaic,  N.  J.  (S.)  (Br.  of  Bergen,  Essex, 
and  Hudson  Counties.)  PLANS.— Reeonstr. 
&pproT.  May  26, 1913,  12, 1307. 

PiSSAIC  a^  Newark,  N.  J.  (8.)  (Erie  R.  R. 
Co  1  PLANS.— Reeonstr.  plans  approv.  Sept 
16,  IS91.  98,  533. 

PASSAIC  R^  Passaic,  N.  J.  (S.)  (Passaic  and 
Ben?en  Countlea  br.)  PLANS.— Submitted 
)b?  11,  18M;  modified  May  24  1894;  approv. 
May  31,  ISM.  94,  428. 

PASSAIC  a^  Passaic,  N.  J.  (S.)  (Br.  of  Bergen 
and  P&sasaic  Counties.)  PLANS.— Api>rov.  Feb. 
10. 1904,  04, 716. 

PASSAIC  R^  Passaic,  N.  J.  (S.)  (Jersey  City, 
Holoken  &  Paterson  Street  Ry.  Co.— tem- 
porary.)   PLANS.— Approv.  Apr.  25,  1904,  04, 

PASSAIC  lU,  Passaic  and  East  Passaic,  N.  J. 
(S.)  (Bra.  of  Essex  and  Hudson  Counties.) 
PLANS.— Reeonstr.  and  temporary  footbr. 
approv.  July  26, 1906,  07,  820. 

PASSAIC  E^  Rutherford,  N.  J.  (S.)  (Bergen 
and  Passaic  Counties  br.)  PLANS.— Modified 
plans  approv.  Aug.  14, 1896,  96,  427. 

PAT.APSCO  lU,  Middle  Branch,  Spring  Garden, 
Baltimore.  Md.  (8.)  (Western  Maryland  Tide- 
water R.  B.  Co.)  PLANS.— Approv.  Feb.  13, 
1903. 03,  640. 

PATCHOGUEB.    (See^  Stony  Creek,  Conn.) 

PATCONG  CBBBK,  Steelmanvfile,  Atlantic 
County.  N.  J.  (O.)  (Atlantic  Comity  br.) 
PLANS.— Alterationa  to  be  completed  on  or 
before  Sept.  3, 1903, 08,  6&L 

PATCONG  (Cedar  Swamp)  CRBBK,  Steelman- 
Tilk.  N.  J.  (O.  and  A.)  (Atlantic  Cotmty  br.) 
PLANS.— Reeonstr.  approv.  Jmie  18,  1904,  04, 
720. 

PATCONG  CBEBK,  Steelmanvfile,  N.  J.  (8.) 
(Atlantfe  County  br.)  PLANS.— Reeonstr.  of 
pxisting  br.  approv.  Nov.  10, 1011. 13, 1302. 

PATUXENT  lU,  Momit  Calvert,  near  Bristol 
Landing,  Md.  (8.  and  8p.)  (Washington  & 
Chesapeake  Beach  Ry.  Co.)  LEGISLATION.— 
Company  ao.  to  oonstr.  br.  under  act  Sept.  19, 
18911,  sec.  7,  and  act  of  Maryland,  92,  405.' 
PLANS.— Orlg.  plan  approv.  Apr.  26,  1802,  92, 
406.  On  Mar.  30,  1894,  the  company  submitted 
plans  fat  modification  In  oonstr.  of  draw  and 
center  p.;  approv.  Apr.  3;  18B4, 94, 42S. 

PAW  PAW  B.,  Hkli.  (A.)  (2  R.  R.  bra.) 
PLANS.— a  R.  B.  brs.  dightly  obstr.  naviga- 
tion. SO,  2802. 

PAW  PAW  B^  near  Benton  H.,  Mkh.  (0.) 
(Cleveland,  Cincionati.  Chksgo  &  St.  Loais  Ry. 
Co.)  PLANS.— Specified  alterations  to  be  cont- 
pkted  on  or  liefore  Apr.  1, 1902, 02, 600,  fiOl. 


PAW  PAW  Bi,  near  Benton  H.,  Mich.  (O.) 
(City  of  Benton  H.  and  township  of  Benton— 2 
bn.)  PLANS.— Specified  alterations  to  be  com- 
pleted on  or  before  Apr.  1, 1902, 02, 591. 

PAW  PAW  Bi,  Benton  H.,  Mkih.  (O.  and  A.) 
(Cleveland,  Cincinnati,  Clucago  &  St.  Loub  Ry. 
Co.)  PLANS.— Specified  alterations  to  be  com- 
pleted within  6  months  from  Mar.  11,  1901,  01, 
668. 

PAW  PAW  B^  Benton  H.,  Mfeh.  (O.  and  A.) 
(Pere  Marquette  R.  R.  Co.)  PLANS.— Altera^ 
ttons  to  be  completed  within  6  months  from  Mar. 
18. 1901. 01, 668. 

PAW  PAW  B.,  near  Benton  H.,  Mich.  (A.) 
(Cleveland,  Cincinnati.  Chicago  &  St.  Louis  Ry. 
C^.)  PLANS.— Reeonstr.  fai  accordance  with 
requirements  approv.  Dec.  20, 1901, 02, 59a 

PAW  PAW  B.,  near  Benton  H.,  Mich.  (O.) 
(Pere  Marquette  R.  R.  Co.— 2  brs.)  PLANS.— 
Alterations  to  be  completed  on  or  before  Apr.  1, 
1902, 02,  SOI. 

PAW  PAW  B^  Benton  H.  and  Benton,  Mk?h. 
(O.  and  A.)  (City  brs.)  PLANS.— Alterationa 
to  be  completed  within  0  months  from  Mar.  11, 
1901.O1.66& 

PAWTUCKET  B^  Providence,  R.  I.  (A.) 
88, 2528.  LEGISLATION.— Act  of  State  Leg- 
islature, Jan.,  1883,  requiring  reeonstr.  of  the  br. 
with  a  swing  draw,  with  openings  on  each  side 
of  80',  88,  2529.  PLANS.— Now  br.  in  process 
of  constr.,  88, 2529. 

PAWTUCKBT  Bi,  R.  I.  (A.)  (Boston  &  Provi- 
dence R.  R.  Co.)  88,  2529.  COMMERCE.— 
Obstr.  caused  by  the  br.  to  C.  of  Pawtuckct, 
88,  2629.  LEGISLATION.— Resolution  of 
State  Legislature,  May  29,  18S4,  appointing  a 
committee  to  B.  upon  brs.  ohstr.  the  R.,  88* 
2630.  PLANS.- Description  of  the  br.,  88, 
2529.  Lt.  Col.  Elliott  B.  the  available  draw 
opening  too  narrow  and  that  there  should  be  2, 
88,2530. 

PAWTUCKET  B^  R.  L    (Dr.)    11,1078. 

PAWTUCKETB.    (See  Seeconk  R.) 

PAi¥TUCKET  (Seeconk)  B.,  Indian  Pt.,  Provi- 
dence, R.  I.  (S.)  (New  York,  New  Haven  & 
Hartford  R.  R.  Co.)  PLANS.— Reeonstr. 
approv.  Feb.  14, 1902, 02, 587. 

PEACE  B.    (See  Withlacoochee  R.) 

PEABL  B^  Miss.  (Sp.)  (Marion  County  br.) 
LEGISLATION.- County  au.  to  constr.  br.  by 
act  June  18,  1897.  PLANS.— Approv.  July  1, 
1897,  97,  53a 

PEABL  Bm  Miss.  (Sp.)  (Mississippi  Central 
R.  R.  Co.)  Au.  act  Jan.  18,  1905.  PLANS.- 
Approv.  Sept.  14, 1905,  06,  799. 

PEABL  B.,  Carthage,  Miss.   (S.)   (Leake  County 

br.)     PLANS.— Rebuilding  approv.  Sept.  30, 

1908, 09, 915. 
PEABL  B.,  Marion  Cotmty,  Miss.    (Sp.)    (New 

Orleans  Great  Northern  R.  R.  Co.)    Au.  act  Feb. 

26,  1907.    PLANS.— Approv.  Nov.  6,  1907,  08, 

866. 


i 


zx:3 


rn 


2216      INDEX  TO  BEPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


PEEKSKHX  B^  Peekskfll,  N.  Y.  (6.)  (New 
York  Central  &  Hudson  River  R.  R.  Co.) 
FLANS.— Reoonstr.  of  center  p.  of  draw  span 
approv.  Apr.  11, 1902,  02. 588. 

PBNASOFFKEE  OtTTLET,  oonnccttng  Pcna- 
soflkec  Lake  with  ths  Wlthlacoochee  R.,  Fla. 
(8.)  (Sumter  County  br.)  PLANS.— Approv. 
Nov.  22, 1909,  10, 1025. 

PEND  OBBnXE  &.,  Standpoint,  Idaho.  (Sp.) 
(Spokane  International  Ry.  Co.)  Au.  act  Feb. 
18,  1905.  PLANS.— Approv.  Oct.  19,  1905,  06, 
799. 

PEND  ORBUXE  B.,  near  Box  Canyon,  Stephens 
Coimty,  Wash.  (Sp.)  (Idaho  &  Washington 
R.  R.  Co.)  Au.  act  Aug.  16,  1911.  PLANS.— 
Approv.  Oct.  3, 1911,  12. 1296. 

PENNYPACK  CBEEK,  Torresdale  Avenue, 
Philadelphia,  Pa.  (S.)  (City  br.)  PLANS.— 
Approv.  June  23, 1894,  04,  429. 

PENSAUKEN  CBEEK.    (See  SchuylkUl  R.) 

PENSAUKEN  CBEEK,  N.  J.  (S.)  (Camden 
A  Suburban  Ry.  Co.)  PLANS.— Approv.  May 
20,  1904,  04,  719. 

PEQUONNOCK  B.,  Bridgeport,  Conn.  (S.) 
(New  York,  New  Haven  &  Hartford  R.  R.  Co.) 
PLANS.-^ubmitted  Apr.  16,  1896,  objection- 
able; modified  plans  submitted  Nov.  10,  1896; 
approv.  Dec.  10, 1896,  07, 533. 

PEBDIDO  B.,  near  Holman  Ferry,  Fla.  and 
Ala.  (Sp.)  (Es'  mbia  Cotmty,  Fla.,  and  Bald- 
win County,  Ala.,  br.)  LEGISLATION.— 
Counties  au.  to  constr.  br.  by  act  Aug.  13,  1894, 
05,  474.  PLANS.— Approv.  Dec.  6,  1S04.  Br. 
completed.    05, 474. 

PETALUMA    CBEEK,    Markm    County,    Cal. 
(S.)  (Bay  Counties  Ry.  Co.)  PLANS.— Approv. 
Feb.  14,  1906,  the  instrument  of  approv.  being 
modified  by  instrument  dated  Mar.  8,  1906,  06,. 
804. 

PETALUMA  CBEEK,  near  Petaluma,  Cal.  (S.) 
(San  Francisco  &  North  Pacific  Ry.  Co.) 
PLANS.— Approv.  Nov.  21, 1903, 04,  716. 

PETALUMA  CBEEK,  Sonoma  County,  Cal.  (8.) 
(Northwestern  Pacific  R.  R.  Co.)  FLANS.— 
Approv.  June  3, 1911, 11, 10^9. 

PETIT  JEAN,  CACHE,  ST.  FRANCIS,  AB- 
KANSAS,    SALINE,    and    POTEAU    BS. 

(A.)     PLANS.— Brs.  interfere  with  present  or 
prospective  imp.  of  the  streams,  88, 2635. 

PIKE  CBEEK,  Main  Street,  Kenosha,  Wis. 
(S.)  (CItybr.)  PLANS.-Approv.  June  14, 1901, 
01, 667. 

PINE  ISLAND  BAYOU,  near  Beaumont,  Tex. 
(O.)  (Gulf,  Colorado  &  Santa  Fe  Ry.  Co.) 
PLANS.— Alterations  to  be  completed  on  or 
before  6  months  from  July  16, 1908, 00, 919. 

PINE  LAKE,  near  Charlevoix,  Mich.  (Sp.) 
(Chicago  &  North  Michigan  R.  R.  Co.)  LEG- 
ISLATION.—Company  au.  to  constr.  br.  under 
act  Sept.  19,  sec.  7,  Michigan  laws,  and  assent 
of  board  of  supervisors,  Charlevoix  County, 
Mk)h.   PLANS.-Approv.  Sept.  4,  1801,  01,  432. 


PINE  LAKE  (s.  arm  of),  8.  Arm,  Mich.  (S.) 
(Town  br.)  PLANS.— Reoonstr.  approv.  May 
1,1901,01,666. 

PINE  B.,  St.  Clair,  Mich.  (S.)  (Rapid  Ry.  Co.) 
PLANS.— Reconstr.  plans  approv.  July  3,  1889, 
00,623. 

PINE  lU  Charlevoix,  Mich.  (S.)  (Town  br.) 
PLANS.-Approv.  Mar.  19, 1901, 01,  665l 

PISCATAQUA  Bn  Dover  Pt.,  N.  H.  (S.) 
(Boston  &  Maine  R.  R.  Co.)  PLANS.— 
Reconstr.  approv.  May  6, 1907, 07, 827. 

PISCATAQUA  B^  chan.  between  Kittcry  and 
Badgers  Isld.,  Me.  (8.)  (Portsmouth.  Kittcry 
&  York  Street  Ry.  Co.)  PLANS.-Approv. 
June  18. 1897,  07,  534. 

PISCATAQUA  R.,  St  U.  S.  Navy  Yard,  between 
Portsmouth,  N.  H.,  and  Kittery.  Me.  (Sp.) 
(Navy  Dept.  br.)  Au.  act  Mar.  4,  1911. 
PLANS.-Approv.  Oct.  30, 1911, 12, 1296. 

PISCATAWAY  CBEEK,  Essex  County.  Vo. 
(8.)  (Essex  Cotmty  br.)  PLANS.— Rebuilding 
approv.  Nov.  4, 1908. 00, 916. 

PLAQUEMIBre  BAYOU,  La.  (O.)  (Texas  & 
Pacific  Ry.  Co.)  PLANS.— Specified  alterations 
required  on  or  before  Apr.  15. 1892, 01, 434. 

PLAQUEMINE  BAYOU,  Iberville.   La.      (O. 
and  A.)    (Iberville  Parish  br.)     PLANS.— Al- 
terations to  be  completed  on  or  before  Nov.  1 
1901, 01, 66& 

PLAQUEBONE  BAYOU,  Plaquemine,  La.  (S.) 
(Iberville  Parish  br.)  PLANS.-Approv.  Aug. 
31,  1897,  07,  535.  General  plans  approv.  Mar. 
25,  1907,  07,  826.  Detailed  plans  approv.  Aui;. 
22, 1907,  08,  869.  Notice  dated  Mar.  5.  1909.  was 
given  to  remove  cofferdam  around  s.  p.  within 
30  days  from  date  of  service  of  notice,  09, 910. 

PLAQUEMINE  BBULE  BAYOU,   La.      (S.) 

(Morgan's  Louisiana  &  Texas  R.  R.  &  S.  S.  Co.) 
PLANS.— Reconstr.  plans  approv.  Jan.  21, 1911, 
11, 1085. 

POCOMOKB  B.  (See  Christiana  R.,  Wilming- 
ton, Del.) 

POINT  JUDITH  POND  (entrance  to).  South 
Kingston,  R.  I.  (8.)  (Sea  View  R.  R.  Co.) 
PLANS.-Approv.  Feb.  14, 1906.  OC,  804. 

POINT  PLEASANT  and  CABLOWS  ISLD. 

(Chan,  between),  Me.  (O.)  (Washington  County 
R.  R.  Co.)  PLANS.— Alterations  to  be  com- 
pleted on  or  before  Dec.  31, 1904, 03, 652. 

POQUONNOCK  B^  Bridgeport,  Conn.  (S.) 
(Congress  Street  Br.  Commission.)  PLANS.— 
Br.  to  replace  existing  str.  approv.  Aug.  12, 1903, 
00, 914. 

POBTAGB  CANAL,  connecting  Fox  and  Wis- 
consin Rs.  near  Portage  City,  Wis.  (Sp.,  etc.) 
(See  Fox  R.)  (Chicago,  Milwaukee  &  St.  Paul 
Ry.  Co.)  PLANS.— New  br.  approv.  Jan.  20. 
1892,  02,  40a. 

PORTAGE  LAKE,  between  Houghton  and 
Hancock,  Mich.  (Sp.)  (Mineral  Range  R.  R. 
Co.)  LEGISLATION.— Company  ao.  to  constr. 
br.  by  act  Mar.  3,  1801,  00^  618.    PLANS.-As 
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pfr  request  in  company's  letter  of  Doc.  10, 1897, 
;»nnSssion  vas  given,  Mar.  1,  1898,  to  rebufld 
the  dravbr.,  98,  537.  Beoonstr.  plans  approv. 
Sept  15, 1898,  00, 618. 

POETAGE  LAKE,  Hooshton  and  Hancock, 
Mirh.  (Sp.)  (Hoogbton  County  br.)  PLANS.— 
Rrauistr.  appiOT.  Jan.  7,  1901,  01,  M4.  Be- 
boMing  api»oT.  Jan.  7, 1901.  Roconstr.  Hough- 
ten  approach  by  the  Copper  Range  Ry.  Co. 
approv.  Mar.  20, 1902.    08,582. 

POKTAGBLAKB,  Houghton,  Mich.  (S.)  (MIn. 
ml  Range  R.  R.  Co.)  FLANS.— Reinlofoo- 
zneat  of  existing  br.  approv.  Dec.  27  1911,  IS, 

1303. 

rORTAGB  lU,  Oak  H.,  Ohio.     (8.)    (Toledo 
Port  Clinton  A  Lakeside  Ry.  Co.)    PLANS.— 
Appm.  Aog.  17, 1903, 04,  Tli. 

POETAGB  JL,  near  Port  Clinton,  Ohfo.  (S.) 
(LftkB  Shore  A  Michigan  Southern  Ry.  Co.) 
PLANS.— Br.  ^to  replace  existing  str.  appror. 
Feb.  21, 1910,  lO,  1027.  Temporary  br.  during 
constr.  of  permanent  br.  approv.  Nov.  28,  1911, 
12, 1303. 

POBTLAND  H.,  Back  Cove,  Me.     (Dr.)    08, 

581. 

POBTLAND  H<,  entrance  to  Back  Cove,  Me. 
(0.  md  A.)  (Portland  City  br.  ("Turkey's"— 
Tutey-br.),  highway.)  PLANS.— Specified 
altentioDs  required  on  or  before  Dec.  81, 1894,  bat 
on  account  of  interference  with  dr.  work,  time 
exleodfid  to  Dee.  31,  1895,  and  to  Dec.  31,  1896, 
95, 482.  Reoonstr.  plans  approv.  Feb.  10,  1897; 
modified  plana,  reducing  the  draw  opening  from 
70  to  67',  approv.  May  26, 1897,  07,  536.  Altera- 
tions to  be  completed  on  or  belbre  July  1, 1901, 
01,668. 

PORTLAND  H^  Me.    (See  Fore  R.  mouth.) 

POKTLAIID  H^  Me.  (S.)  (Portland  A  Capo 
Eliabeth  Ry.  Co.)  FLANS.— Approv.  Oct.  4, 
1898,09,621. 

PORTLAND  H.  (entranoe  to  Btfck  Cove),  Me. 
(S.)  (Grand  Trunk  Ry.  system.)  PLANS.— 
Becoostr.  of  existing  br.  approv.  Mar.  27,  1912, 
12,1306.  • 

PORTSMOUTH  H.,  Portsmouth  Navy  Yard, 
N.  H..  and  Klttery,  Me.  (S.)  (NavyDept.br.) 
PLANS.-Approv.  Jan.  14. 1901,  01,  664. 

POTEAU  R.,  Choctaw  Nation,  near  Fort  Smith, 
Art  (Sp.)  (Fort  Smith  A  Choctaw  Br.  Co.) 
LEGISLATION.— Company  au.  to  constr.  br. 
by  acts  June  18, 1888,  and  Mar.  2, 1889.  PLANS.— 
Approv.  June  18*  1889,  89,  372. 

POTOMAC    B.    (See     Miscellaneous     Index, 

pa««  2040  of  this  index.) 
POTOMAC  B^  £.  Branch  of.    (See  Anacostia 

R.) 
POTOMAC  IL    (Long  Br.)    ENOINEERS.— 

Engineers  in  charge:  MaJ.  N.  Michler,  1867-71. 

Rs.,  67,  621;  68, 891;  69,  494;  70,  519;  71, 974. 

Mtj.  0.  E.  Bataoock,  1871.    lU,  71,  969.    Mi^. 

P.  C.  Hahs,  1883-91.    lU.,  83, 783;  84, 976;  811, 

^;  86,  ^;  87,  888;  (Lt.  Col.)  88,  7^;  89, 

W6.  90, 1040, 1043;  91,  1248.   Ma).  C.  E.  L.  B. 

DftTis,  1882.   B^  98,  1096.    LEGISLATION.— 


D.  C.  br.  acts  tor  1805-1869,  69,  519.  Acts  Feb. 
5, 1868,  and  June  21,  1870,  transferred  possession 
of  Long  Br.  to  the  Baltimore  A  Potomac  R.  R. 
Co.,  subject  to  certoin  conditions,  70,  519. 
OPERATIONS.— 1868.  New  draw  built  and 
minor  repairs  made,  68,  891.  1869-70.  FlooK. 
renewed  and  mfaior  repairs  made,  70,  519. 
1870-71.  Br.  damaged  by  a  freshet,  1870; 
reoonstr.  by  company,  71,  974.  1891-98.  Br. 
rebuilt,  98,  1036.  PLANS.— Baltimore  A  Po- 
tomac R.  R.  Co.  submitted  plans  for  reoonstr. 
of  that  part  of  Long  Br.  over  Washtogton  chan., 
approv.  July  28, 1891,  98, 1036.  PROJECTS.— 
Br.  built  in  1808.  History  and  description. 
67,  521;  8d,  783;  88,  2539;  90, 1042.  M^.  Hains 
est.,  1883,  about  31,500,000  to  rebuild  the  br., 
8d,  785.  Conditfons,  1884.  Obstr.  to  ftirther 
imp.  of  Potomac  R.,  88,  2539.  Br.  a  constant 
menace  to  Washington  during  season  of  Ice,  87, 
889.  Lt.  Ck>l.  Hains  est.,  1890,  it  would  cost 
31,260,000  for  separation  of  the  wagon  road  from 
the  R.  R.  on  the  n.  side  of  the  main  chan.  and 
the  reoonstr.  of  the  br.  over  the  main  chan.  of 
the  R.  on  wider  spans,  90, 1044.  SURVEYS.— 
Investigation  of  the  desirability  of  separating  the 
wagon  road  from  the  R.  R.  on  the  n.  side  of  the 
main  chan.  of  the  Potomac  R.,  with  est,  an. 
by  Senate's  resolution,  dated  Mar.  7,  1890;  B* 
made,  1890,  by  Lt.  Col.  Hahis  (see  Projects), 
90,1042. 

POTOMAC  lU,  D.  C.    (Dr.)    10,1019. 

FOTOBiAC  B.  (Aqueduct  Br.),  Georgetown, 
D.  C.  APPROPRIATIONS.— 1886,  8240,000, 
88,  789.  COMMERCE.— Br.  an  obstr.  to  C. 
interests  of  R.,  88,  2541.  CONTRACTS.— 
1888.  C.  Thomas,  watchman'a  house  and 
wooden  sidewalk  constr.,  3495  for  the  first,  and 
12.25  per  1.  f.  for  the  second,  88,  795.  Breen  A 
Feely,  embankment  constr.,  25ii  per  c.  y.,  and 
slope  paving,  45ii  to  $1.34  per  s.  y.,  88,  795. 
ENGINEERS.— Chief  of  Engineers.  B^  76, 66, 
331.    Bs.  on  oonditton  of  br.  hi  1886,  86,  148; 

87,  898;  88,  106;  89,  123.  Engineer  hi  charge: 
M^.  W.  P.  Craighlll,  1876.  B.,  76, 331.  Lt.  Col. 
P.  C.  Hains,  1886^89.  Bi.,  88,  789,  2541;  89, 
989.  Assistant:  Lt.  T.  Turtle.  B,,  76,  332. 
LEGISLATION.- History  of,  86,  931.  Senate 
resolutfon  of  Feb.  25,  1886,  calling  for  an  ex.  of 
condition  of  br.  and  Its  safety  when  the  aqua- 
duct  is  fllkMl  with  water,  86, 148.  Purchase  and 
reconstr.  of  br.  au.  by  act  June  21, 1886,  88,  789, 
790.  OPERATIONS.— 1887-88.  Removal  of 
old  and  erection  of  new  br.  nearly  completed, 

88,  792.    1888-89.   Reconstr.  work  completed, 

89,  989,  990.  PLANS.— General  descriptfon  ot 
86,  932.  Condltfon  of  far.  hi  1886,  86,  933.  Re- 
pairs required,  86,  947.  General  features  of 
proposed  reconstr.,  88,  790.  Recom.  br.  as  an 
aqueduct  be  discontinued  and  that  draw  be 
provided,  88,  2541,  2542.  PROJECTS.— De- 
scriptfon of  br.,  76,  332.  SURVEYS.- Ex., 
with  B.  upon  the  condition  of  the  Aqueduct 
Br.  over  the  Potomac  R.,  au.  by  Senate's  reso- 
lutfon, Feb.  3,  1876;  made,  1876,  by  MaJ.  Craig- 
bfll  (B.  fav.  to  thorough  repair  and  adjustment), 
76,332.    Maps.    76,33X 
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POTOBIAC  lU,  Georgetown,  J>,  C.  (iMaad  by 
tbe  Alezendria  Canal  Co.)  APPROPRIA- 
TIONS.—1894,1  $51,070,  9ff,  4009.  1896,  866,000, 
90,  3886.  Total,  $116,070.  CONTRACTS.— 
1894.  Shailer  A  Schniglaa  Co.,  xepftiring  Iv., 
$33,765,  9ft,  4098.  1897.  Houston  Contracting 
Co.,  ranmstr.  p.  No.  4,  $29,097.50, 97, 3090.  Con- 
tract annulled  May  27,  1898,  98,  3673.  ENOI- 
NEERS.-Chief  of  Engineers.  Bs.,  9ft,  484; 
90,  429;  97,  536;  98,  539;  99»  636;  00,  703.  En- 
gineers in  charge:  MaJ.  N.  Mlchtar,  1868-71. 
Bs.,  08,  898;  09,  496;  70,  519;  71,  976.  Ma|. 
G.  E.  L.  B.  Davis,  1895.  B^  9ft,  4085.  Ma|. 
C.  J.  Alien,  1896-1900.  Ba.,  90,  3883,  8887;  (Lt 
Col.)  97,  3987;  98,  3571;  90,  8777;  00,  5123. 
LEGISLATION.— Ao.  by  act  July  27, 1868,  08, 
898.  OPERATION8.-1809.  Br.  completed 
and  opened  to  tha  public,  09,  406.  1894-«0. 
Br.  lepaind,  9ft,  4094;  90,  3884.  1890-97. 
Reoonstr.  of  p.  No.  4  in  progress,  97,  3988. 
1897-98.  Reconstr.  of  p.  No.  4  continued,  but 
because  of  war  with  Spain  worlc  was  suspended 
and  contractor  requested  to  bloolc  up  p.  and 
make  br.  as  stable  as  possible.  As  the  con- 
tractor refiiaed  to  comply,  the  worlc  was  done 
with  hired  labor.  98,  3573.  18994)0.  Work 
in  progress  on  p.  No.  4, 00, 5124.  PROJECTS.— 
Mai.  Davis  est.,  1893,  $51,070  to  make  the  neoe»' 
sary  repairs  to  the  br.,  9ft,  4090.  If  aj.  AUen  est., 
1805,  $65,000  to  reoonstr.  p.  No.  4,  90,  3888. 
SURVEYS.— Ex.  of  the  ps.  of  the  Aqueduct 
Br.,  with  statement  of  expend,  made  since  it 
became  Joint  property  of  the  U.  S.  and  D.  C, 
au.  by  Senators  resolution  of  Jan.  21,  1803;  B* 
made,  1895,  by  MaJ.  Davis  (see  Projects),  9ft, 
4065. 

POTOMAC  B.,  Georgetown,  sbout  3  m.  above. 
(Little  Falls  Br.,  Chain.)  ENGINEERS.— 
Engineers  in  charge:  MaJ.  N.  Mfehler,  1867-71. 
Bs.,  07,  521;  08,  892;  09,  496;  70.  520;  71,  075. 
Maj.  O.  E.  Baboock,  1871-77.  BSn  71,  969; 
(Col.)  70,  U,  690;  77,  li.  1066.  OPERATIONS.— 
1809.  2  spans  rebuilt,  8  others  repaired,  and 
minor  work  done,  09,  495.  1870-71.  Dam- 
aged by  freshet,  ISTOjrepaired,  7 1,909.  187ft-70. 
Repairs  made,  70,  il,  690.  PROJECTS.— Br. 
in  a  dilapidated  condition  and  only  by  the  most 
careful  attention  on  the  part  of  the  watchman 
oould  accidents  be  avoided,  07,  531.  TRAF- 
FIC—Large  quantities  of  produce  and  thou- 
sands of  head  of  cattle  reach  the  Georgetown 
and  Washington  markets  by  this  br.,  08, 898. 

POTOMAC  lU,  Gtoorgetown,  D.  C.  (8p.)  (Pro- 
posed.) BNGINSERS.-Chief  of  Bngineen. 
Be  89,  863,  8018;  87,  104,  006.  Engineers  in 
charge:  8.  T.  Abort,  U.  8.  C.  B.  Be,  89,  8014, 
8088,  8087.  Lt.  Col.  P.  0.  Hains.  B.,  87,  896. 
LEGISLATION.— Br.  an.  by  aot  Feb.  83,  1881, 
Congress  app.  $140,000  therefDr,  89,  8018.  Pur- 
chase of  Aqueduct  Br.  au.  at  tSSfiOO,  but  found 
to  be  impracticable,  89,  8018,  8018.  Recom. 
legislation,  80,  931;  87,  899.  Act  June  81,  1886, 
providing  for  purchase  and  reoonstr.  of  br.,  87, 
809.     PLANS.— Location  discussed,  89,  8D15» 


9083.  Requirements  of  brs.,  89,  8094.  8027,  aoS3. 
Proposals  received,  89,  8083,  8086.  Est.  of  cost, 
89,  8033.  General  description  of  Aqoedoct  Br 
completed  in  1868,  80,  038;  87,  8B8.  Plans  ol 
new  br.,  87,  903-006. 

POTOMAC  B^  Little  Falls.  (Iron.)  APPRa 
PRLATI0N8.— 1878,  $100,000,  78,  119.  CON 
TRACTS.— 1873.  8.  R.  Diekaon,  iron  br.  (l>id 
within  limit  of  app.),  78,  1150.  Contract  an< 
nulled,  74,  ii,  393.  1878.  Clarlc,  Reaves  A 
Co.,  br.,  74,  ii,  898.  ENGINEERS.— Engi- 
neers in  charge:  Cd.  O.  E.  Baboock,  1873-77. 
Ba.,  78,  110,  IISO;  74,  ii,  398;  75,  11,  818;  77, 
U,  10n>.  Lt.  Col.  T.  L.  Casey,  1880.  M^  SO, 
8348.  Col.  A.  F.  RockweU,  1881-«4.  Bs^  SU 
8716;  82,  3738;  83,  3101;  84,  834&  Lt.  CoL  J.  M . 
Wilson,  18BS-K,  Ba^  85,  8509;  80,  808S.  OP- 
ERATIONS.—1878.  Old  wooden  span  of  this 
br.  removed  by  Canal  Co.,  78, 1189.  1873-74. 
Br.  coDstr.,  74,  ii,  393.  1874-75.  1,504'  band- 
rail  placed  and  br.  painted,  75,  ii,  813.  1880. 
Br.  painted  and  roadway  removed,  80,  2342. 
1881-82.  Ezten^ve  repairs  made,  81,  3715; 
82,  3738.  1882-83.  Guard  timbers  renewed 
and  pafaited,  83,  3101.  1884-80.  Repairs 
made,  84, 3346;  85, 3509;  80, 8065. 

POTOMAC  B.,  Shiqplwrdstown,  W.  Va.  (Sp.) 
(Norfolk  &  Western  R.  R.  Co.)  Au.  act  Feb.  5» 
1907.    PLANS.— Approv.  June  86, 1907,  07,  SI9. 

POTOBIAC  lU,  Washington,  D.  C.     (Memorial 
Br.)     APPROPRIATIONS.— 1899.  $5,000,  Oa, 
3779   (sur.).      ENGINESRS.-Chief  of    Engi- 
neers.  Be,  80,  893;  98,  540;  eOb  43,  637;  OO,  43, 
704.    BE.  constituted  by  S.  O.  No.  30,  Feb.  5, 
1900,  to  consider  and  report  upon  the  relation 
merits  of  the  plans  submitted  for  a  br.   to  be 
oonstr.  over  the  Potomac  R.  at  WaahingtoD« 
D.  C,  as  a  memorial  to  American  patriotism. 
R.,  00,  5137.    (Lt.  Col.  C.  J.  AUen,  lla|.  T.  W. 
Symons,  Capt  D.  D.  GalUard,  and  S.  White 
and  Jaa.  G.  HilL)    Engineen  in  diarge:  Mai. 
P.  C.  Hahis,  1885, 1890.   Be,  80,  893;  (Lt.  Col.) 
90, 1045.    Lt.  Col.  C.  J.  AUen,  1896-.    Ba^  98, 
3573;  99,  3770;  00,  5136.    PHYSICAL  CHAR- 
ACTERISTICS.—Description  of  borings  for  site 
of  br.,  98,  3576.   PROJECTS.— MaJ.  Hafais  est, 
1886,  it  would  cost  $600,543  or  WOfiOO  to  baJM  s 
br.  over  the  Potomac  R.,  80, 896.  Capt.  Symoos 
est,  1886,  $1/XX>,000  or  $1,600,000  to  baOd  a  br. 
over  the  Potomac  R.  from  Observativy  BLIII  to 
Arlington,  80,  896.    Lt  Col.  Hains  est,  18D0, 
$3,501,000  to  build  a  suspension  br.  at  tbe  place 
designated,   90,  1047.    Mi^.   Davis  est,   1893. 
$803,990  to  oonstr.  a  br.,  plaflS  similar  to  the  ones 
preparedbyCol-Hafais,  1896,  98,3593.    Lt  CoL 
AUen  est,  1898,  $1,385,000  to  buHd  the  br.  at  the 
place  designated,  98,  3608.    Description  of  tiie 
main  features  of  the  varlooa  designs  sabmitted 
for  a  memorial  br.,  00,  5134^143.    BE.,  190a 
est  $4,860,000,  or  83%  more  than  Mr.  Burr^  eit 
($3,680,673),  by  adopting  Mr.  Burr's  design,  with 
certain  recom.  and  modiUcatlana,  for  a  raeraoriil  | 
br.  across  the  Potomao  R.,  00,  5146.    SUR* 
VEYS.->Ez.  as  to  the  wisdom  of  oonstr.  a  V.  B. 
br.  with  a  suitable  draw  and  approaches  fnin  , 
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a  pofnt  &t  or  sear  the  Jbot  <^  New  York  or.New 
H^pshire  Avenue,  on  tlie  pablio  groundo, 
arrcs^  (ba  Potomae  R.  and  Analosten  laid,  to  a 
point  on  the  U.  S.  National  Cemetery  cronnds 
&t  Aiiinj^ton,  with  est,  aa.  by  Senate  naohition 
Maj  24.  1886;  B.  made,  1885,  by  Mi^.  Haina 
im  Projects),  86,  808.  Ex.  in  regard  to  the 
TLrM  suitable  Idnd  of  br.  from  foot  of  New  York 
AyFnae  across  tbe  Potomac  K.  to  Arlington, 
Tithcst..  aa.  by  Senate  reaolutton  Feb.  30, 1890; 
R.  made,  1890,  by  Lt  Col.  Haina  (aee  Projects), 
90, 1045.  Under  Senate  bill  7W,  sees.  3  and  3, 
cM  Cong.,  1st  seas.,  Dec.  14,  1891,  M^.  Davis 
v&s  ordered  to  give  his  views  in  referenoe  to  the 
poos  and  specifLcationa,  and  submit  plan  of  the 
f?t)po3ed  br.  between  U.  6.  Naval  Obeervatory 
m\ir\<ii  and  Arlington  estate  property  (see 
lYojK  ts),  9S,  3592.  Neoeasary  sors.,  soondtogs, 
acd  borings,  and  securing  designs  and  ests.  for 
s  mpmorisl  br.  from  tlia  moat  convenient  point 
of  the  Naval  Obeervatory  groonds,  Washington, 
D.  C.  or  adjacent  thereto,  across  the  Potomac 
R.  to  tbe  most  convmient  point  of  (he  Arlington 
f^tate  property,  Va.,  au.  act  June  4,  1807;  made, 
1^.  by  Lt.  Col.  Allen  (R.  fav.  to  a  further  study 
of  thf  subject;  see  Projects),  98,  3574.  History 
of  pnvious  ex.  for  a  memorial  br.,  98,  3500. 
Continuing  ex.  for  a  memorial  br.  across  the 
Potomac  R.,  and  making  or  securing  designs, 
cakubiions,  and  ests.  for  same,  from  the  most 
convenignt  point  of  the  Naval  Observatory 
froMnis  or  idjaoent  thereto  across  the  Potomao 
R.  to  the  most  convenient  point  of  the  Arlington 
•estate  property,  an.  act  liar.  3,  1809,  99»  3779. 
Maps.  90,1046. 

POTOMAC  IL,  •'Three  Sisters,"  near  Washing- 
ton, D.  C.  (Sp.,  etc.)  (Washington  A  Arlington 
Ry.  Co.)  LEOISLATION.—Gompany  an.  to 
ccQstr.  br.  by  act  Feb.  38,  1891,  9S,  406. 
PLANS.-Approv.  Apr.  37, 1892,  98, 406. 

POTOMAC  R^  Washington,  D.  C.  (Sp.)  (Baltl- 
morc  &  Potomac  R.  R.  Co.— Long  Br.)  An.  act 
Feb.  12,  1901.  PLANS.— Constr.  of  br.  to  re- 
place existing  str.  approv.  Oct  25, 1901,  03,  582. 

POTOMAC  R^  between  Long  Br.  and  Aqueduct 
Br.,  Washington,  D.  C.  (Sp.)  (U.  S.  highway 
br.)  Au.  acts  Feb.  12,  1901,  and  July  1,  1903, 
PLANS.-Locatioo  approv.  Aug.  1,  1903,  and 
plans  approv.  Jan.  13, 1003,  08,  643. 

POTOMAC  R^E.  Bnmch of the."^  (A.)  APPRO- 
PRIATIONS.-1887,    6110,000,    87,   913.    1888, 
«iO.OQO,    88,     796.     Total,     1170,000.      CON- 
TRACT8.-1887.    Broton  Br.  A  Ufg.  Co.,  br. 
ccnstr..  $105,000,  88,  796.  1890.    W.  Rothwell, 
Viitchman's  house,  1333;  guard  fence,  $1.96  per  s. 
J.:  painciiig  through  spans,  6640,  and  wooden 
sidewalk  Gonstr.,  $1.10  per  1.  f.,  90*  lOSO.    W.  H. 
Mohkr,  slope  paving,  63  per  s.  y.;  curbing,  61.48 
per  I  r.;  gutters,  46t  per  s.  y.;  and  riprap,  80t  per 
c.  T-,  90, 1060.    ENOINBERS.-Chief  of  Engi- 
neers.   Ri^  87,  105,  340,  017;  88, 106;  89, 123; 
OO,  uo.   BE.  convened  by  8. 0.  No.  61,  C.  of  E., 
\^i,  to  consider  br.  the  E.  Branch  of  the  Potomac 
K  R^  87, 933.  (Lt.  Cols.  Wilson  and  Halns  and 
Ka).  Lydecker.)    Engineer  in  charge:  Lt.  Col.  P. 
C.  HaiDs,  1887-410.    Ba^  87,  911;  88,  796, 798;  80, 


900;  90»  1048.  LSOIBLATION.— Alterations 
in  plan  of  br.  an.  by  act  Kay  14,  1888,  88,  797. 
OPERATIONS.— 1887-88.  Work  begun  on 
e.  approach.  Operations  suspended  pending 
settlement  of  controversy  with  Baltimore  A 
Potomac  R.  R.  Co.  88,  796.  1888-89.  Opera- 
tions resumed  tmder  amended  plan,  89,  992, 993. 
1889^0.  Br.  completed;  unexpended  balance, 
614,000,  used  for  necessary  work  not  contracted 
for,  90»  1040.  PROJECTS.— Description  of  br., 
87,  913,  915,  918,  934;  88,  796.  SURVEYS.— 
Kapa.    89,992. 

POTOMAC  R.,  Powder  MiU  Branch.  (Wooden 
br.)  1878.  Br.  having  been  waslied  away, 
waa  towed  back  and  replaced,  78,  li,  1351. 

POT8BUBT  CREBK,  Fla.  (O.)  (St.  Johns 
(bounty  br.)  PLANS.— Specified  alterations  ra* 
quired  on  or  before  June  1, 1894,  were  completed, 
94,431. 

POUTBAUR.    (See  Petit  Jean  R.) 

POWBLLS  CREEK,  Va.    (Dr.)    07.815. 

POWBIXS  R.,  near  Agee  Post  Office,  Tenn. 
(Sp.)  (Campbell  County  br.)  Au.  act  Feb.  20, 
1908.    PLANS.— Approv.  Apr.  24,  1908,  08,  867. 

POWELLS  CREEK.    (See  Neabaoo  Creek.) 

POWOW  R.,  between  Amesbury  and  Salisbury, 
Mass.  (Sp.)  (Berlhi  Iron  Br.  Co.,  afterwards 
committed  to  the  commissfoners  of  Essex 
County.)  91,  427.  PLANS.—Berlin  Iron  Br. 
Co.  submitted  plan  for  draw  56'  wide,  Mar.  11. 
1889;  approv.  Mar.  23,  18H8;  being  unsatisfactory 
to  the  towns,  a  plan  for  a  leaf  draw  35'  wide  was 
approv.  Apr.  10,  1880.  Essex  County  comml»> 
sfoners  submitted  plan  for  a  pivot  draw,  instead 
of  the  leaf  draw,  Aug.  25,  1800;  approv.  Sept.  2, 
1890.    91,427. 

PBOVIDENCB  R.,  Point  Street,  Provklenoe. 
R.  I.  (S.)  (City  br.)  PLANS.-Rebuikiing 
approv.  May  18, 1905, 08,  727. 

PUGBT  SOUND,  LAKES  UNION  and  WASH- 
INGTON (waterway  connecting).  (S.)  (Brs. 
of  the  city  of  Seattle,  Wash.— 2.)  PLANS.— 
3  temporary  brs.  approv.  May  4, 1910, 10, 1029. 

PUGBT  SOUND  and  LAKES  UNION  and 

WASHINGTON,  waterway  coimecting  at  city 
of  Seattle,  near  Rass  Place  and  Jesse  Avenue. 
Wash.  (Crossing  canal  and  occupation  of  U.  S. 
property  sanctioned,  act  Mar.  22,  1912.)  (8.) 
(Northern  Pacific  Ry.  Co.)  PLANS.-Approv. 
Aug.  16, 1911,  12, 1300. 

PUGBT  SOUND  and  LAKE  WASHINGTON 

CANAL,  Fremont  Avenue,  Seattle,  Wash.  (S.) 
(Seattle  Electric  Co.)  PLANS.— Reoonstr. 
approv.  May  29,  1902,  OS,  589.  Temporary 
trestle  approv.  Oct.  6, 1910, 11, 1083. 

PUGBT  SOUND  and  LAKE  WASHINGTON 
CANAL,  at  13th  Avenue,  Seattle,  Wash.  (S.) 
(City  br.)  PLANS.— Constr.  of  draw  approv. 
Oct.  27,  1909,  and  tiie  instrument  of  approv. 
modified  Nov.  30, 1909, 10. 1025. 

PUGET  SOUND  and  LAKE  WASHINGTON 
CANAL  and  SALMON  R^  near  Main  Street, 
Seattle,  Wash.  (S.)  (Great  Northern  Ry.  Co.) 
PLANS.-Approv.  July  3, 1909,  lO,  1023. 
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PUNGO  and  rANTEGO  CREEKS,  N.  C.    (S.) 
(BetuiKxt    CouDtT    bn.)        PLANS.— Approv. 

Sept.  10,  iM/,  oa,  sm. 

PCNGO  B-,  B«Ubivea,  U.  C.    (S.)    (Noclnlk  & 

Soulheni  R.  S.  Co.)     FLANS.— Approv.  Aug. 

ai.  1MB.0T.B2I. 
PttTAIXCP  Bn   I'leroB  Countf.   Wuh.      <B.) 

(Bnttle-Tuiiniu  Intenubui  Br.)      PLANS.— 

Approv.  Auf.  13,  IWl.  OS,  SM 
PUTAIXtrp  B-,  EellT  Btnel.  Purillap,  Waah. 

(3.)     (Pugot  Sound  Etocttlc  Rj.)     PLANS.— 

Approv.  Apr.  17.  IBW,  OS.  STl 
PUTALLtJF  B,  Dear   TMoma.   Wuh.      (S.) 

(OnBon  &  Wuhfaigbio  B.  R.  Co.)    PLANS.— 

Appror.  D«c.  31,  IMS.    UodiOed  plwu  bi  Ueu 

tberwtippniv.  Dec.  >,  igOT.    08.S71. 
rUTAIXUP  K^  Taoonu,   Wuh.      <S.)      (UD- 

mukee  A  I'uget  Sound  Rj.  Co.)    PLANS.— 

Appnr.  llu.  IS,  1909, 08,  S17. 


FDTALLUP  a^  B.  Hit  Strut  Tu 

(8.)   (Cltjbr.)   PLANS.-ApproT. 

03,  M». 
Pirr  ALLUP  R^  near  TaconUL  W»sJi 

gaa    &    Wailitaglaa    R.    R.  Co.) 

ApproT.  Dec.  !11.  IMS,  07,  Qi 
rUYALLVP   B,,   near    Tuonu.   1 

(CUCBgo,    Ullnutee    ji    St.    Pu 

PLANS.— ApproT.  July  it,  IMS,  07 
PUT  ALLUP  B^  THwma,   Wash. 

br.)    PLANS.— Approy.  Hay  M,  19 
PUT  ALLUP  B„  Tacanu,  Wub.  (S 

Pulfle  Rf.  Co.)     PLANS.-Appr 

iwe,  06,BO^ 
PUTALLUP  B,,  T»ooni».  Widi.    (! 

Wutalnglon  R.  R.  ii  Nivigmtlon  Co. 

Approv.  Dec.  0, 1907,  and  modlOed  i 
dated  Dee.  9,  19 
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(BbiNb»IwO  Creek.)  QniNNIPIAC  B,  Onoi  A«aue  Cmalng,  Nb* 

,      ,n,,    „„.  H.™.C«u..    (O,)    (ClUbt.)    PLANfl-Be- 

]L    (8.)    (Chlcw.  Bur-  ^,  ^j^j  ,„gl„  „,  0^  eha,.,  U,  j-  ™™, 

■   B.  Co)       FLANa.—  orbeloreDeo.  SI,  iai8,1»,*n. 

.Mot.«),l»T,»S,U3.  QijIMSiriAC   a»   MUdtatown   Annas,    N»» 

"       ■     ■    •  Ui.Tta,  Conn.     (B.)    {Shote  Line  Eleelrk  Rj. 


Id  b»  Domplelad  a 


(Dr.)   03,  AU. 


Co.    PLANS.— ApprOT.  Veb.  T, 


1,  11.  Ill 
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RACCOON  CBBBK.  N.  J.    (See  SehayDdU  E.) 

RACCOON  CBBBK,  BridgBport,  N.  J.  (B.) 
(OloiioestBr  Coontj  lir.)  PLANS.— Br.  to  m. 
place  existing  str.  spprov.  Sept.  12, 1908, 04»  714. 

BACCOON  CBBBK,  Swedeeboro,  N.  J.  (8.) 
(Qlouoester  Coontj  br.)  PLANS.— Appror. 
May  81, 1911, 11, 1089. 

BAHWAT  B^  N.  J.  (S.)  (Sound  Shore  R.  R. 
Co.)  PLANS.— Modified  plans  approv.  Feb.  17, 
1896,  96,  496. 

BAHWAT  B.,  Middlesex  and  Union  Orantles, 
N.  J.  (S.)  (New  Jersey  Short  Line  R.  R.  Co.) 
PLANS.— AppiOT.  Aug.  23, 1905, 06,  SOL 

RAHWAT  Bi,  Lawrence  Street,  Rahway,  N.  J. 
(S.)  (Union  (bounty  br.)  PLANS.— Approv. 
May  23, 1912,  IS,  1307. 

RAINT  R.,  Minn.  (Sp.)  (Minnesota  &  Ontario 
Br.  Co,)  LEQISLATION.->Compony  ao.  to 
oonstr.  br.  by  act  Mar.  9,  1900.  PLANS.— 
Approv.  June  22, 1900, 00, 609. 

BAINT  B^  International  Falls,  Mtam.  (Bp.) 
(International  Br.  A  Terminal  Co.)  Au.  acta 
Feb.  7,  1908,  and  May  20,  1906.  PLANS.— 
Approv.  Sept  1, 1909,  10»  1000. 

BAINT  B^  Pltheis  Pt,  Itaska  County,  Minn. 
(Sp.)  (Rainy  River  Br.  Co.)  Au.  aot  Apr.  6^ 
1906.    PLANS.— Approv.  Jan.  8, 1907, 07, 818. 

BANCOCAS  CBBBK,  Delanoo,  N.  J.  (S.) 
(Burlington  County  br.)  PLANS.— Reoonstr. 
plans  approv.  June  25, 1900, 00, 701. 

BANCOCAS  B^  N.  J.    (See  SchuylkiU  R.,  etc.) 

BANCOCAS  WU,  Bridgeboro,  N.  J.  (S.)  (Bur- 
lington County  br.)  PLANS.— Reoonstr.  approv. 
June  21, 1909, 09, 918. 

RANCOCAS  B^  Centerton,  N.  J.  (S.)  (Bur- 
lington County  br.)  PLANS.— Br.  to  replace 
existing  str.  approv.  Sept.  8, 1908, 04»  714. 

BANCOCAS  B^  Delanco,  N.  J.  (S.)  (Penn- 
sylvania R.  R.  Co.)  PLANS.— Approv.  July 
28, 1904, 05,  723. 

BANCOCAS  B^  S.  (Lumberton)  Branch, 
Hainesport,  N.  J.  (B.)  (Burlington  County 
br.)  PLANS.— For  reoonstr.  of  br.  approv.  July 
10,1895,05,479. 

BANCOCAS  Bi,  Hainesport,  BurUngton  County, 
N.J.  (8.)  (Burlington  County  br.)  PLANS.— 
Rebuilding  approv.  Jan.  10, 1908, 08, 647. 

RANCOCAS  R^  Hainesport,  N.  J.  (8.)  (Pttin- 
sylvanla  R.  R.  Co.)  PLANS.- Approv.  Jan.  9, 
1911, 11«  1086i 

BANCOCAS  Bn  Washington  Street,  Mount 
HoUy,  N.  J.  (8.)  (Burlington  County  br.) 
PLANS.— Approv.  July  27, 1904, 05, 728. 


BANTOWUM  CBBBK,  8.  0.  (O.)  (Charlep 
ton  and  CoUetoo  Counties  br.)  PLANS.— Co» 
pletian  of  required  alterations  reports  oo  Jan.  21^ 
1899,09»62& 

BANTOWLBS  CBBBK,  8.  C.  (O.)  (Br.  oT. 
Charleston  and  Colleton  Countfas.)  PLANS.— I 
Alterations  to  be  completed  within  4  months 
from  May  18, 1909, 09, 020. 

BABITAN  B.,  N.  J.,  and  trflmtailes.  (Dr.)  oe» 
797. 

BABITAN  Bi,  Perth  Amboy  and  Booth  Amboy, 
N.  J.  (8.  and  O.)  (Middlesex  County  br.) 
PLANS.— Approv.  May  81,  1902;  rebuilding 
approv.  June  20, 1906, 05, 728.  Alterations  to  be 
completed  Dec.  15, 1906, 06, 809. 

BABITAN  B^  Perth  Amboy  and  South  Amboy. 
N.  J.  (8.)  (New  York  &  Long  Branch  R.  R. 
Oo.)    PLANS.— Approv.  Oct.  10, 1905, 00, 803. 

RABITAN  B^  between  South  Amboy  and  Berth 
Amboy,  N.  J.  (8.)  (Jersey  Central  Traction 
Oo.)    PLANS.— Approv.  Dec.  24, 190B,  lO,  1026. 

BBD  BANK  CBBBK,  near  New  Bethlehem,  Pa. 
(8.)  (Fairmount  Coal  Co.)  PLANS.— Approv. 
Nov.  12, 1906,  09»  016. 

BBD  LAKB,  East  Grand  Forks,  Polk  County, 
Mtam.  (8.)  (Polk  Oranty  br.)  PLANS.— 
Approv.  Apr.  18, 1902,  OS,  588^ 


Li,  Fisher,  Polk  County,  Mhm.  (S.) 
(Polk  County  br.)  PLANS.— Approv.  Mar.  IQ, 
1908,09,587. 

BED  LAKB  Bn  at  Thief  River  Falls,  Mfam.  (Sp.) 
(Mtameapolis,  St.  Paul  A  Bault  Bte.  Mark  Ry. 
Co.)  An.  act  Apr.,  1904.  PLANB.— Approv. 
Sept  2, 1904, 05, 720. 

BBD  Bi,,  at  or  near  Alexandria,  La.  (Sp.) 
(Shreveixvt  A  Red  River  Valley  Ry.  Co.) 
LEOI8LATION.— Company  an.  to  constr.  br. 
by  act  Apr.  12,  1900.  PLANS.— Approv.  Junt 
15,  1900,  00,  608.  Protection  works  approv 
Dec.  11, 1908, 08,  648. 


U,  Upper  Falls,  near  Alezandria,  La.  (Sp.) 
(Houston,  Central  Arkansas  &  Northern  R.  R. 
Co.)  BB.  oonstltated  by  S.  O.  No.  82,  Dec  1, 
1890.  (MiO.  A.  M.  Miller,  Capt  J.  H.  WOlard. 
and  Cvpt,  H.  8.  Taber.)  LBOISLATION.- 
Companj  an.  to  constr.  br.  by  act  Aug.  6,  1888; 
amendfaig  act  Aug.  18»  1890.  PLANS.— 
Anwidert  plan,  protests  made  agafaist  tlie  loca> 
tion  referred  to  a  BB.,  and  upon  Its  noom.  of 
Deo.  16, 1800,  was  approv.  Dec  29, 1800,  91,  480. 


BBD  B.,  near  Alexandria,  La.  (8.)  (Mimouri 
Padflo  Ry.  Co.)  PLANS.— Reoonstr.  ptea 
approv.  Dec  14»  1910, 11, 108& 
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KED  Mn  AJexandria  to  PJnevine,  La.  (8p.) 
uUenndria  A  PineriUe  Br.  Co.)  Au.  act  Judo 
I,  1900.  PLANS.— AppiOT.  Aug.  8,  1900,  01« 
fiSl.  TrnteetaoD.  work,  for  tbe  draw  span  appnr. 

Feb.  9, 1903, 03, 044. 

X£D  £,  Grand  Eoore,  La.  (O.)  (NatehltocbBS 
Rf.  A  Constr.  Co.,  and  Natcbttocbet  Parish.) 
FLANS.— Alterations  to  \»  oomplfitad  on  or 
befon  Apr.  30,  1904,  sobsequBntly  waived  lor  a 
iGaaoDable  period,  04*  721. 

BED£,  Okla.  and  Tex.,  7  m.  e.  of  Denlson,  Tax. 
(Sp.)  (WilUam  KieoeAck.)  Au.  act  Jan.  S& 
1910.  PLANS.— ApproT.  Mar.  25, 1910,  lO,  1021. 

UO  ft.,  Shreveport,  La.  (A.)  FLANS.— For- 
DtttbD  of  sand  bar  under  draw  of  br.  an  obstr. 
ts  nayigsttai.  No  action  taken  for  Its  ramoval 
b7br.aa.87,339»26n. 

BED  B.»  Shrsvaport,  La.     (Sp.)     (Sbraveport 
Br.  &  Tenoinal  Co.)     An.  act  Apr.  80,  1902. 
FLANS.-Appror.  Nor.  19, 1902, 03, 643.    Mod- 
ified i^ans,  in  lieu  of  these  heretofore  approv. 
vereapproT.  Jan.  11, 1906, 05,  720l 

RED  Rn  at  Sbrereport,  La.  (Sp.)  (City  br.) 
An.  art  Feb.  3,  1905.  FLANS.— As  amended, 
»pproT.  Jan.  17, 1910, 10, 1020. 

KED  Rn  Texas  Street,  ShrBTep(»t,  La.  (Sp.) 
(City  br.)  An.  act  Feb.  3,  1905.  PLANS.— 
AppioT.  Jan.  17,  1910,  and  new  plans  for  br.  at 
Jcoes  instead  of  Texas  Street  approv.  Apr.  12, 
1911, 11,  lOBO. 

BED  ft.,  near  Texarkana,  Ark.  (Sp.)  (Tex- 
tfkaoa  k  Fort  Smith  B.  R.  Co.)  LEOISLA- 
TION.-Company  an.  to  oonstr.  br.  by  act  Jan. 
».  197.   FLANS.— Appror.  Aug.  23,  1809,  00, 

62). 

BID  ft.,  Tumbolls  Isld.,  La.  (Sp.)  (Texas  & 
Pacific  Ry.  Co.)  An.  act  Mar.  3, 1901.  FLANS.— 
ApproT.  Sept  4, 1901,  03, 581,  582. 

BED  R.  (Little),  near  Searcy,  Ark.  (S.)  (White 
Coonty  br.)  PLANS.— Approv.  Sept.  16,  1910 
II4IO83. 

BED  R.  (Little),  near  Judsonia,  Ark.  (S.)  (St. 
Louis,  Iron  Mountain  &  Southern  Ry.  Co.) 
PLANS.-Approv.  Sept.  24, 1910, 11, 1083. 

BSD  RITER  OF  THE  NORTH,  Drayton,  N. 
I>^  (Sp.)  (City  br.)  LEGISLATION.— 
City  aa.  to  oonstr.  br.  by  acts  Feb.  38»  1900,  00, 
897;  Jan.  16,  1911.  PLANS.— Approv.  Apr.  18, 
190O,  00,  697.    ApproT.  Mar.  28,  1911,  11, 1080. 

USD  RIYBR  OF  THE  NORTH,  N.  Dak.  (Dr.) 

llflOTSw 

BED  RITSR  OF  THE  NORTH,  Fargo,  N. 
Dak.  (Sp.)  (Fargo  A  Moodiead  Steel  By.  Co.) 
J^o.  act  May  6»  1910.  PLANS.— Approv.  Apr. 
»,mi,ll,108L  " 

BED  RIYBR  OF  THE  NORTH,   Des  Mars 

Atoiqb,  Grand  Forks,  Dak.  (Sp.)  (City  br.) 
LEOISLATION.-Clty  an.  to^constr.  br.  by 
aet  May  21,  1888.  FLANS.-Providing  for 
tnsUework  approach  on  w.  side  of  R.,  approv. 
ivL  2, 1889;  modlflcation  sabstitutfaig  iUUng  for 
tRstiework,  approv.  June  U,  1889, 89^  370. 


RED  RIVER  OF  THE  NORTH,  Minnesota 
Avenue,  Grand  Forks,  Dak.  (Sp.)  (City  br.) 
LEGISLATION.-€tty  an.  to  oonstr.  br.  by  act 
May  21,  1888;  amending  act  Mar.  1,  1889,  89^ 
Sn.    PLANS.— Approv.  May  29, 1888,  80, 371. 

RED  RIVER  OF  THE  NORTH.'  Marshall 
County,  Minn.,  and  Walsh  County,  N.  Dak. 
(Sp.)  (Minneapolis,  St.  Paul  A  Bault  Sta.  Maria 
By.  Co.)  An.  act  Jan.  24,  1905.  PLANS.— 
Appnv.  Mar.  14, 1905,  Off,  72L 

REDWOOD  CREEK,  CaL  (S.)  (Badwood 
city  br.)  PLANS.- Approv.  Feb.  11,  1010,  10, 
1027. 

RICE  CREEK,  Fla.  (S.)  (JaoksonviUe,  Tampa 
A  Key  West  By.  Co.)  PLANS.— Beoonstr. 
plans  approv.  July  23, 1899, 00*  623: 

RICES  PTn  Chan.  e.  of,  Duluth,  Minn.  (A.) 
PLANS.— P.  buflt  by  the  Eastern  Mfamesota 
By.  Co.  encroaching  upon  the  chan.,  mayor  of 
Duluth  notified,  but  no  action  taken,  80,*  2798. 

RIDLEY  CREEK,  near  Chester,  Pa.  (See  Sohuyl- 
kiU  B.)  (8.)  (Baltlmare  A  Ohio  B.  R.  Co.) 
PLANS.— Beoonstr.  approv.  Mar.  2,  1907,  07, 
825. 

RIDLEY  CREEK,  Deiawase  Onmty,  Pft.  (8.) 
(Chester  A  Philadelphia  By.  Co.)  PLANSw— 
Approv.  Aug.  10, 1910, 11, 1081 

RIOOLET8,LA.    (Dr.)    08,866l 

RIO  GRANDE  lU,  Brownsville,  Tex.  (Sp.) 
(Brownsville  A  Gulf  By.  Co.)  Au.  acts  May  20 
and  May  22,  1908.  PLANS.-Approv.  May  21, 
1909,00,913,914. 

RIO  GRANDE  R.,  between  Laredo,  Tex.,  and 
Nuevo  Laredo,  Mexico.  (Sp.)  (Natfonal  Bafl- 
ways  of  Mexico.)  Au.  act  Jan.  27,  lOia 
PLANS.-Approv.  May  27, 1910, 10, 1022. 

ROANOKE  lU,  near  Weldon,  N.  C.  (Sp.) 
(Northampton  A  HaliftUE  Br.  Co.)  Au.  act  May 
16,  1906.  PLANS.-Approv.  July  30,  1906,  O?* 
816,  817. 

ROCK  CREEK,  Massachusetts  Avenue  ex- 
tended, Washfaigton,  D.  C.  (See  Potomac  B.) 
APPBOPBIATION.— 1897  (sur.),  82,000,  08, 
3624.  ENGINEEBS.>>Chief  of  Engineers.  R., 
08,  541.  Engineer  in  charge:  Capt.  D.  D.  Gail- 
lard,  1898.  R.,  08,  3606.  PROJECTS.— C^tt. 
Gaillard  est.,  1897,  8568,545  for  the  St.  arch  br.. 
and  $199,204  for  the  steel  br.,  98,  3613,  3622. 
Description  of  proposed  br.,  08,  3610,  3614,  3616. 
SUBVE YS.— Phms  and  est.  of  cost  of  erecting  a 
sL  arch  br.,  and  also  a  steel  br.  with  st.  founda* 
tions,  over  Book  Greek  on  the  line  of  Maasa- 
ehusetts  Avenue  extended,  the  fkill  width  of 
said  avenue,  an.  by  act  Mar.  3, 1887;  made,  1887, 
by  Capt.  D.  D.  Gaillard  (see  Projects),  98,  3606. 

ROCK  CREEK,  Pennsylvania  Avenue,  Wash- 
ington, D.  C.  (See  Potomac  B.)  (Br.  No.  6, 
iron.)  BNGINBEBS.— Chlaf  of  Bngtoeen. 
lU,  77,  134.  BE.i  constituted  by  S.  0.  No.  8, 
dated  Feb.  2,  1877,  to  ex.  into  the  propriety  of 
oertafai  modifications  of  the  Book  Cnek  Br., 
convened  at  Washington,  Feb.  7,  and  at  New 
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C.  MaiKiCdesigDer  and  builder  Of  Book  Creek  Br.)  resents  criticisms.    Letters,  77,  ii. 
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York,  Apr.  7, 1877.  lU,  77,  ii»  1000.  (Col.  Z.  B. 
Tower,  Lt.  Cols.  H.  O.  Wright  and  Q.  A.  0111- 
moro.)  Eogineers  In  charge:  Ma^.  N.  Mlchler. 
1867-70.  Col.  O.  E.  Baboock,  187a-77.  lU^  73, 
1166;  74.  U,  400;  75.  ii,  815;  70,  U,  604;  77,  U. 
1005.  Lt.  Col.  T.  L.  Casey,  1877-70.  Bi^  77, 
tt,  1103;  78,  1351;  70.  1885.  Col.  Q.  H.  Elliot 
1802-94.  Bs^  99,  3361;  93,  4200;  94,  3203.  KaJ. 
J.  Q.  D.  Knight,  1805.  'R.,  9ff,  4105.  Capt.  D. 
D.  Oafllard,  1806-97.  Bs^  90,  3914;  97,  3900. 
Capt.  T.  A.  Bingham,  1808.  B^  98,  3630.  Lt. 
Col.  A.  U.  Miller,  1800-.  Bi^  99,  3785;  00, 5196. 
Assistant:  T.  B.  Samo.  Bs^  07,  560;  08,  900; 
09>  506;  70,  525.  LEQISLATION.— Au.  re- 
quested, 1873,  hf  Col.  Baboocfc  to  prevent  farther 
use  of  br.  No.  6  over  Rock  Creek  as  a  thorough- 
Cue,  except  for  use  of  pedestrians,  and  the  cars 
of  the  Washington  &  Georgetown  R.  R.,  for 
such  time  to  enable  Uiem  to  build  a  br.  for  their 
R.  R.,  73, 1166.  Act  Mar.  3,  1875,  provkie4  for 
removal,  within  1  year  from  Mar.  2,  1875,  of  the 
Washington  &  Georgetown  R.  R.  from  br.  No. 
6,  75,  il,  815,  816.  OPERATIONS.— 1887. 
Br.  No.  6  scraped  and  pafaited  and  some  orna- 
mental pieces,  which  had  become  detached,  re- 
placed, 07,  550.  1807-08.  New  sidewalk  built 
and  masonry  abutments  repaired,  08,  000b 
1809-75.  Br.  painted  and  floor  repaired,  09. 
506;  75,  ii,  815.  1878-80.  Br.  repaired  78. 
1351;  79,  1885;  80,  2345.  1892*93.  Wooden 
superstr.  renewed  93,  4200.  1893-94.  Br. 
painted  94,  3203.  1894-95.  Br.  repaired, 
95,  4105.  1895-90.  New  floor  placed  in  br., 
90,  3014.  1808^9.  Br.  painted  99,  3785. 
1899-00.  Floor  renewed  and  br.  painted  00, 
5106.  PROJECTS.— Col.  Babcock  est.  1876, 
070,000  to  alter  the  Rock  Creek  Br.  70,  U,  694; 
77,  11,  1008.  Description  of  br.  No.  6,  77,  U, 
1006, 1000.  Col.  Casey  est..  1877,  $75,000  to  alter 
the  road  and  footway  over  Rock  Creek  Br.,  77« 
ii,  1104.  SURVEYS.— Maps.    77,11,1100. 

BOCK  B.,  Moline,  ID.  (O.)  (City  br.)  ENGI- 
NEERS.—Chief  of  BnghieBrs.  B.,  90,  428. 
PLANS.— Alterations  required  within  6  months 
from  May  22,  1805.  New  hearfaig  was  granted, 
pending  which  the  time  of  completion  expired. 
New  notice  served  requiring  alteration  to  be 
made  in  one  of  the  three  methods  described  and 
be  completed  on  or  before  Aug.  31,  1806.  90, 
428. 

BOCK  HOLE  CBEBK,  Md.  (See  Traoeys 
Creek.) 


BOCKT  B.,  Ohio.  (8.)  (New  York,  Chvago  & 
St.  Louis  R.  R.  Co.)  PLANS.— Rebolldinc 
approv.  May  16, 1006, 00, 807. 

BOCKTHOCK  CBBBK,  Chowan  County,  N.  C 
(S.)  (County  br.)  PLANS.— Appror.  June  7« 
1010, 10,  IQSa 

BONDOUT  CBBBK,  Kingston  Station,  N.  Y. 
(S.)  (West  Shore  R.  R.  Co.  and  New  York 
Central «  Hudson  River  R.  R.  Co.)  PLANS.^ 
Reoonstr.  approv.  Jan.  30, 1902,  OS,  586. 

BOOT  B.,  Racine,  Wis.  (8.)  (Chicago  A  North 
Westani  Ry.  Co.)  PLANS.— Br.  to  repiaoe 
existing  str.  approv.  Nov.  21, 1903, 04, 715. 

BOOT  B.,  Herrlok  and  Lafayette  Avenuea 
Racine,  Wte.  (8.)  (City  br.)  PLpANS.— 
Approv.  May  28, 1907,  07, 827. 

BOOT  B.,  Mafai  Street,  Racine,  Wis.  (8.)  (City 
br.)  PLANS.— Rebuilding  approv.  Feb.  14 
1006,  00,  804. 

BOUGBB.,I>elray,  Mich.  (S.)  (Detroit  &  Lime 
Northern  Ry.  Co.)  PLANS.— Modified  plans 
approv.  Nov.  26, 1807,  98, 534. 

BOUGE  B.,  Delray,  Mich.  (S.)  (Solvay  Prooeas 
Co.)    PLANS.— Approv.  June  28,  1902,  02,  580. 

BOUGB  B.,  near  Detroit,  Mich.  (S.)  (Wabash 
R.  R.  Co.)  PLANS.— For  new  br.  submitted 
Nov.  3,  1802;  approv.  Feb.  16,  1803,  on  condi- 
tion that  the  old  br.  and  central  p.  be  removed. 
93,468. 

BOUGB    B.,    Dix    Avenue,    Mtch.      (O.    and 
S.)     (Eoorse  and  Sprfngwells  Townships'  br. 
PLANS.— Br.  to  be  removed  or  provided  with 
a  draw  of  85'  on  or  before  May  15, 1900,  DO,  702. 
Approv.  Feb.  5, 1901, 01, 664. 

BOUGB  B.,  Fort  Street,  Mich.  (Ecorae  and 
Springwells  Townships'  br.)  PLANS.— For 
new  br.  approv.  Jan.  5, 1000, 00,  70a 

BOUGB  B.,  Oakwood,  Mich.  (S.)  (Detroit, 
Monroe  &  Toledo  Short  Line  Ry .  Co.)  PLANS.  — 
Approv.  Apr.  12,  1904,  04,  717. 

BOUGE  B.,  River  Road  Crossing,  Wayne  County. 
Mtoh.  (S.)  (Ecorse  and  Springwells  Townships' 
br.)  PLANS.— Approv.  Aug.  27,  1895,  on  con- 
dttlon  that  a  chan.  be  dr.  through  one  of  the 
draw  passages  to  communicate  with  the  R.  chan. 
above  and  below,  Off,  480. 

BUNTANS  CBEEK,  N.  C.  (S.)  (Washin^n 
&  Plymouth  R.  R.  Co.)  PLANS.— Approv. 
Aug.  22, 1901,  Oa,  584. 
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S  CAITAL,  Port  Arthnr.  T«. 
r  Pleuure  PkrCo.)  FLANS.— 
tug  temparuj'  br.  ippror.  Aug. 

ndTei.    (Dr.)    08,  M£. 
K,  Qubxir,  Uam.    (S.)   (BUM 
Ippror.  Oct.  18,  IMS,  06, 801. 
B^Cil.  (8.)  (Br.ofMr.  J.  E. 
.— ApjXDT.   D«C.  a,  IDOa,  OS, 


R,  Birttfl  CKj,  CH.  (A.) 
buOt  at  tbe  looltty  conMm- 
n  a  terlnu  otntr.  (o  ntvtgatlm 

B,  Butts  CItr,  Cal.  (B.) 
r.)  PLANS.— Appnnr,  J»n.  i 
>f  bi.  raportod  on  Jmie  21. 1803. 

Sept.  e,  1004,  OS,  TU. 
L,  Chics  IdDdlng,  Cii.     (B.) 
c  Kr.  Co.)   PLANH,— Apiaov. 

tai.  PeimiBloii  lor  comtr.  of 
uted  June  34,  IBll,  11,  lOfiO. 
aii5ti.  of  temporMf  br.  gmitad 


726. 

S,  HamlHoD  sod  Chko,  CtL 

jutte    and    a]ttm   CouuUai.) 

'.  Fab.  X,  IHB,  08, 873. 

l^  Knights  Laodbg,  CaL  (B.) 

:  R.   R.  Co.)      PLANS.- B»- 

Ore.  i,  IMl,  03,  580. 

L,  KarkHan,  Cal.  (B.)  (North- 

Co.)     FLANS.— Approv.  War. 

11,  BacramsDto,  Cal. '  (8.) 
I!  K.  R.  Co.)  PLANS.- 
jpio*.  Inoe  11,  U9S,  90, 17V. 
B,,  at  U  Stnat,  Bacranuato, 
ruhtngton,  Cat  (B.)  (North- 
Co.)    PLANS.— ApproT.  iMlf 


Co.  and  Caotial  Pacfflc  R.  R. 
IpecUed  alteratioDi  to  be  com- 
e  Dee.  31, 1908,  00,  43S.    PUns 

1808,  08,  G37.  Haballdfaig  n- 
ppim.  Uaj  »,  twi,  pi.  Mt. 
-H.  Doc  740, 63-2— vol  2- 


Alleratloni  to  ba  oompletad  on  or  babn  Deo.  n, 
mi.  10, 1033. 

SACBABmrro  R.,  C  Btmt.  Tohama,  Ca). 
<B.)  (Coimt7  br.)  PLANS.- Appro*.  Feb.  & 
WlO,  and  modUed  plan*  approT.  Uar  (,  ina 
10,10». 

HACKABIKKTO  R,  botmen  Wiahfaiglaa.  at  D 
or  Ann  Streets,  and  the  olt;  at  Sacramenlo,  CaL 
(B.)  (Soutbeni  PacUto  Co.)  PLANS.— 
RooDiwtr.  ol  ah  eikthig  br.  approv.  Apr.  1,  Itlll 

io,ioa. 

SAQ  B.  and  SAG  H.  COVB,  N.  Y.  (Inlet  a»- 

nectlDg).  (B.)  (Suffolk  Cotmtjbr.)    PLANS.— 

RabuUdfaig  i^iproT,  Aug.  S,  IDOO,  01,  W3. 
SAGINAW  R^near  Bar  Clt]r,  Bar  Coimtr,  Ukh. 

(B.)   (Interarban  R7.  Co.)    PLANS.— ModlOed 

plan  and  map  of  dow  locatloD  appniT.  Ian.  U. 

1806,  96, 4& 
SAGINAW  B.,  Baj  Cltr,  MIoh.     (S.)     (tMralt 

A  Hacktaao  Rj.  Co.)     PLANS.— Appror.  Feb. 

18,  IBM,  00.  43B. 
SAGINAW  R.,anrBBjClt7,Uich.  (B.)  (Hbb- 

Igan  Central  R.R.  Co.)  FLANS.- Approv.  Ang. 

3. 18M,  OS,  7X1. 
SAGINAW  IL,  Bar  Cltf,  Ulch.      (B.)      (Baf 

City  Terminal  Rj.  Co.— Grand  Trunk  By.  lyi- 

tern.)  PLANS.— Appnv.  July  IB,  IBll,  12, 13ML 

UodUled  plani  apptoT.  Jan.  13.  1911.    iDStro- 

most  dated  /oly  19,  ISII,  isvoked,  11,  I3M. 
SAGINAW  R.,  Btlalol  Street,  Sactnav,  HIch. 

(A.)   (Central  Br.  Co.)   M,  480.    PLANS.—Br. 

damaged  by  cyclone  In  Sept.,  1804,  and  repaired 

wiUiout  lawltil  an.;  complaint  made  Uiat  br. 

naa  an  obatr,  to  navigation;  permlnlon  given 

company  to  allow  the  coniti.:  approv.  Nov.  IS, 

1804,  to  rematn  temporaiUy  on  condition  that 

all  obitn.  be  removed  by  the  opening  of  spring 

navlgatkn,  and  tbe  br.  be  lecooitr.  by  that  Uma, 

90.480. 
SAGINAW  B„  Court  Street,  Saginaw,  Ufeb. 

(8.)      (City  be.)      PLANS.— Appnv.   Uar.  1, 

1SB8, 98,  £34. 
SAGINAW  R-  Saginaw,  Rich.    (8.)    (City  br.) 

FLANS.— Appror.  Sept  4, 1093,  billeuol  approv. 

given  June  0,  IWl,  to  plana  prevknuiy  preacnled, 

04,714. 
SAGINAW   R.,  Center  Street,  Bagtaiaw,  Mich. 

(8.)     (City  br.)     PLANS.— Awmv.  Aqj.  IS, 

1904,  OS,  723. 
SAGINAW  B-  Oenessee  Avenue,  Baglnaw,  Rich. 

(S.)    (City  br.)     PLANS.— BabuOdlDg  approv. 

June  9, 1903. 03,  £89. 
SAaiNAW  R.,  Sih  Street,  Saginaw,  Mich.    (S.) 

(Cllybr.)    PLANS.— Appnv.Aug.  33, 19M,0S, 

723. 
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ST.  AUGUSTINE  CREEK.    (See  Ashley  R.) 

ST.  AUGUSTINE  CREEK,  Ga.  (Dr.)  06, 
797. 

ST.  AUGUSTINE  CREEK,  on  line  of  Savaimah 
ii  Tybee  R.  R.,  Oa.  (O.)  (Central  of  Georgia 
Ry.  Co.)  PLANS.— Alterations  to  be  completed 
within  3  months  from  Oct.  23, 1902, 03, 652. 

ST.  CHARLES  R.,  between  Boston  and  Cam- 
bridge, at  Cottage  Farm,  Mass.  (S.)  (New 
York  Central  &  Hudson  River  R.  R.  Co.,  lessee 
of  Boston  it  Albany  R.  R.)  PLANS.— Re- 
constr.  plans  approv.  Jan.  30, 1911, 11, 1086. 

ST.  CLAIR  LAKE,  Northwest  Comer,  Mich. 
(S.)  (Rapid  R.  R.  Co.)  PLANS.— Embank- 
ment, trestle,  and  drawbr.  approv.  Jan.  25, 1898, 
98,534. 

ST.  CROIX  IL,  between  Burnett  County,  Wis., 
and  Pine  County,  Minn.  (Sp.)  (Minneapolis, 
St.  Paul  &  Sault  Ste.  Marie  Ry.  Co.)  Au.  act 
Aug.  10, 1911.  PLANS.— Approv.  Sept.  14, 1911, 
12, 1296.  0 

ST.  CROIX  R.,  Hudson,  Wis.  (Sp.)  (Br.  of 
H.  L.  North,  W.  E.  Webster,  and  H.  J.  Ander- 
son.) Au.  act  Feb.  18, 1911.  PLANS.— Approv. 
Aug.  17, 1911, 12, 1295. 

ST.  CROIX  R.,  Wis.  and  Mbm.    (Dr.)    00,912. 

ST.  CROIX  R.,  StUlwater,  Minn.  (S.)  COM- 
MERCE .—Br.  would  not  materially  obstr.  navl- 
gaUon,  76,  ii,  315.  ENGINEERS.— Chief  of 
Engineers.  Rs.,  76,  i,  92.  Approv.  recom.  of 
MflJ.  Farquhar,  76,  11,  313.  LEGISLATION.— 
Br.  au.  by  Minnesota,  76,  ii,  315.  PLANS.— 
Description  of  br.,  76,  ii,  315.  Maj.  Farquhar 
recom.  br.  be  raised  7f,  R.,  76, 11, 315.  Approv. 
by  Sec.  of  War,  76, 11, 314. 

ST.  CROIX  R.,  Wis.  and  Minn.  (Sp.)  (Chip- 
pewa Falls  &  Western  Ry.  Co.)  LEGISLA- 
TION.—Au.  by  act  Apr.  28,  1884,  84,  270. 
PLANS.— Approv.  May  8, 1884,  84, 271. 

ST.  CROIX  R.,  Wis.  and  Minn,  (from  c.  bank  in 
St.  Croix  County,  Wis.,  to  w.  bank  in  Wash- 
ington Coimty,  Minn.).  (Sp.)  (Wisconsin  C«n- 
tral  Ry.  Co.)  Au.  act  Mar.  12,  1911;  reenacted 
Aug.  17,  1911.  PLANS.— Approv.  Sept.  9, 1911, 
12, 1290. 

ST.  CROIX  R.,  Osceola,  Wis.  (Sp.)  (Village 
br.)  LEGISLATION.— VUlago  au.  to  constr. 
br.  by  act  Aug,  27,  1894.  PLANS.- Approv. 
Sept.  23, 1895,  96,  422. 

ST.  CROIX  R.,  between  Taylors  Falls,  Minn., 
and  St.  Croix  Falls,  Wis.  (Sp.)  (Village  br.) 
Au.  act  Mar.  26,  1910.  PLANS.— Reconstr. 
approv.  May  27, 1910,  and  modification  of  permit 
approv.  June  21, 1910, 10, 1023. 

ST.  FRANCIS  LAKE,  near  Lake  City,  Ark. 
(Sp.)  (Jonesboro,  Lake  City  A  Eastern  R.  R, 
Co.)  LEGISLATION.— Company  au.  to  constr. 
br.  by  act  June  16,  1898.  PLANS.— Approv. 
Aug.  8, 1898,  08,  532. 

ST.  FRANCIS  LAKE,  at  or  near  Lake  City, 
Ark.  (Sp,)  (St.  Francis  Br.  &  Turnpike  Co.) 
LEGISLATION.— Company  au.  to  constr.  br. 


by  act  Mar.  6,  1896.  FLANS.— Appcov.  Aug. 
24, 1897,  97,  531. 

ST.  FRANCIS  R.    (See  Petit  Jean  R.) 

ST.  FRANCIS  R.,  Ark.  (O.)  (St  Louis,  Ar- 
kansas &  Texas  R.  R.  Co.)  PLANS.— Altera- 
tk>ns  required  by  Sept.  1, 1889,  80,  377.  Ngtks 
served  as  to  alterations  required,  90^  342. 

ST.  FRANCIS  Rn  Ark.    (Dr.)    07,815. 

ST.  FRANCIS  Rn  Ark.  (Sp.)  (St  Louis,  Iron 
Mountain  &  Southern  Ry.  Co.)  An.  act  Aug. 
15,  1911.  PLANS.— Approv.  Sept  1,  1011,  12, 
1296. 

ST.  FRANCIS  R.,  where  sees.  21  and  28,  T.  19 

N.,  R.  0  E.,  Clay  County,  Ark.,  touches  said 
R.  (Sp.)  (Campbell  Lumber  Co.)  Au.  act  Feb. 
23,  1906.  PLANS.— Approv.  May  31,  1906,  06, 
800. 

ST.  FRANCIS  R.,  FJsk,  Mo.  (Sp.)  (Br.  of  But- 
ler and  Stoddard  Counties.)  Au.  act  May  6, 
1910.    PLANS.— Approv.  Apr.  24, 1911, 11, 1081, 

ST.  FRANCIS  R.,  below  Kennett,  Mo.  (A.) 
(Paragould  Southeastern  R.  R.  Co.)  FLANS.— 
Br.,  constr.  without  au.,  being  an  unreasonable 
obstr.,  the  Atty.  Gen.  instituted  prooeedlDgs, 
under  sec.  10,  act  Sept  19,  1890,  against  the 
company;  plans  providmg  for  a  draw  in  the  br. 
approv.  Mar.  26, 1895,  Oft,  481. 

ST.  FRANCIS  lU,  in  Lee  County,  Ark.  (Sp.) 
(Memphis,  Helena  &  Louisiana  Ry.  Co.)  Au. 
act  Feb.  18,  1903.  PLANS.— Approv.  Apr.  20, 
1903,  03, 644. 

ST.  FRANCIS  R.,  Madison,  Ark.  (Sp.)  (St 
Francis  County  br.)  Au.  act  Jan.  16,  1908. 
PLANS.— Approv.  Mar.  10, 1908, 08, 867. 

ST.  FRANCIS  R.,  at  Marked  Tree,  Ark.  (Sp.) 
(Poinsett  County  br.)  Au.  act  Feb.  2,  1904. 
PLANS.— Approve  July  6, 1905, 00, 798. 

ST.  FRANCIS  R.,  near  Parkin,  Ark.  (Sp.) 
(St  Louis,  Iron  Mountain  &  Southern  Ry.  Co.) 
Au.  act  Feb.  19,  1910.  PLANS.— Reconstr. 
approv.  Mar.  15, 1910, 10, 1021. 

ST.  FRANCIS  R.,  at  or  near  St  Francis,  Ait. 
(Sp.)  (A.  R.  Vanmat^.)  Au.  act  Mar.  3, 1903. 
PLANS.— Approv.  Mar.  26, 1903, 03, 644 

ST.  JOHNS  R.,  at  Cooks  Ferry,  near  outlet  of 
Lake  Harney,  Fla.  (Florida  East  Coast  Ry. 
Co.)    PLANS.— Approv.  Jan.  11, 1911,  11, 1085. 

ST.  JOHNS  R.,  Buffalo  Bluff,  Fla.  (Sp.,  etc.) 
(Jacksonville,  Tampa  &  Key  West  Ry.  Co.) 
LEGISLATION.-^ompany  au.  to  constr.  br. 
under  act  Sept.  19, 1890,  sec.  7,  and  act  of  Florida. 
PLANS.— New  br.  approv.  July  20, 1892, 92, 407. 

ST.  JOHNS  R.,  foot  of  Lake  Monroe,  Fla.  (8.) 
(Jacksonville,  Tampa  &  Key  West  Ry.  Co.) 
PLANS.— Reconstr.  plans  approv.  June  1, 1893, 
93,  469. 

ST.  JOHNS  R.,  Fla.    (Dr.)    03, 642;  11, 1078L 

ST.  JOHNS  R.,  Geneva  Ferry,  Orange  County, 
Fla.  (S.)  (Orange  County  brs.)  PLANS.- 
Approv.  Dec.  21, 1911, 1%,  1303. 


SPECIAL   SUBJECTS — BRIDGES. 


ST.  L&WBBNCB  «,  Koirbtown,  N.  Y.  (Sp.) 
(St.  Uwimce  Rj.  Co.)  LEOISLATION.— 
Compaii]'  Bu.  to  constr.  br.  by  aot  Feb.  S,  I9B3, 
ft4.  <2S.  PLANS.— Approv.  Feb.  S,  ISM,  9*. 
as.  UodinadplaiUBppiro«.Aug.a,I8»,9S,4ra. 

ST.  LOUIS  B.,  between  Bkos  I't.  and  CDnnors 
Pt.,  DuluUi  [I.,  klbiD.  (B.)  (Orwt  Nuctbcm 
Ry.  Co.— InKriUCe  br.)  PLANS.— Ruxwulr. 
ipproT.  Apr.  1, 1907,  07,  Sas. 

ST.  LOUIS  B.,  betwi«n  Dolutb,  HIdd.,  and 
Supnloi,  Wit.  (8.)  (Nortbem  PuUlo  Rj.  C«.) 
PLANS.-RecoMti.  ipprov.  Jwi.  22,  IBOT,  07, 
SM. 

ST.  LOUIS  B.,  Connan  Ft.,  Wl).,  to  Rk»>  Pt.. 
Utna.      (Bp.)      (Ditlulh  &   Supcclor   Br.  Co.) 

by  tot  Apr.  24,  I8M:  Bmcndlnft  act  Aug.  4, 1M4, 
JW,  <TS.  FLANS.— Teraporuj  br.  apprOT. 
Dm.  is,  I>M,  OB,  477.  Appnn.  Ai?.  10,  IMS, 
SS.4TI>. 

ST.  LOmS  a,  Dulutb,  HiDp.,  (o  Superior,  Wb. 
{5.)  (Superior  Rapid  Trtnilt  Ry.  Co.,  and  ttas 
Dulnth  StneC  Hy.  Co.)  PLANS.- Temporary 
pDe  and  treitle  br.  appny.  Not,  »,  1886,  oe, 
Oi.  Tempoivy  pile  and  tnttle  br.  ^prar. 
Nov.  30,  law,  97,  US. 

ST.  LOms  B.,  between  Dulutb,  Hliui.,  and 
Superior,  Wb.  (Sp.)  (Nortbem  PaclBo  By. 
Co.— Oraay  Ft.  br.)  Au.  act  Jan.  a,  ISB?. 
PLANS.- Br.  to  replace  existing  att.  appioy. 
llaylO,  1MM,0B.B13. 

ST.  LOVIS  B.,  near  Dululh,  Iflnn.,  and  BupB- 
ilor,  WJl  (Sp.)  (Inlontata  Tranalor  Ry.  Co.) 
Au.  act  Fob.  »,  1908.  PLANS.-Approv.  liar, 
IS,  1908, 08, 807. 

ST.  LOUIS  B..  aboat  IZ  m.  abava  Superior, 
Wla.  and  Hbia.  (Sp.,  en:.}  (Supetior  Ddt  LIna 
A  Terinbial  Ry.  Co.)  LEaULATlON.- 
Company  au.  lo  constr.  br.  by  act  Feb.  24,  l§9], 
93,  M3.  PL  AN  3, -Dulutb,  Red  Winn  & 
SoulbiiQ  R.R.  Co.  iBlinquishod  1(3 tlich(,  granted 
bj  act  Feb.  34,  1801,  to  tha  other  bcrb^DtiAry  of 
the  act  whoje  modifled  plans  were  oppiov.  Dao. 

n,  i§ai,a2, 403. 

ST.  LOUIS  E,  [jDm  flrassy  Pt.,  Minn.  (O.) 
(St.  Paul  Si  Dulutb  Kj.  Co.)  FLANS,-A1- 
leratlans  required  by  Pept,  1,  ISe9,  89,  37& 
Notice  lerved  u  to  re<]uir«l  allfrullon:  Alty. 
Oen.  notUled  ibat  tbe  aJlcratlons  woto  not  made 
tc  the  required  time,  00, 342. 

ST.  LOUIS  B.  at  RIoes  Ft.,  Ulnn.,  and  Connon 
Pt.,  Wta.  (S.)  (Norlheiu  Pacific  Ry.  Co.) 
PLANS.- ReconiU.  approi.  Har,  24,  ISOK,  00, 

ST.  LOUIS  B.,  Minn,  and  Wis.  (Sp.)  (Northern 
PaclOo  B.   K.  Co.)  ENOINEERS.— BE.  con- 

Tcoed  to  consider  and  R.  upou  plan  and  iDcatkm 
ol  br..  SO,  lii£S,  Board  rocom.  Dppiov.  ol  plans 
wltb  bllawtng  modlQcatlons:  Omission  or  open 
span  between  tbe  draw  span  and  Rices  I'L, 


'\ 
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Alkn.)  LEQISLATIOM.— Br.  u.  br  Mtt  Fab. 
27, 1873,  as,  303.  BeqolramaiU  of  act,  M,  1SI7. 
PLANS.— Beuon  fgr  oluiigs  In  JocBtloa  pn- 
pooed  bj  B.  R.  oompuir,  BB,  1S2J,  1917.  PUn 
dtKrlbti  u  proposBd  bj  R.  S.  compiiiir,  8S, 
ion.  UadlDGBtloni  lecom.  br  BE.,  SS.  1S». 
Drmw  on  Wlacoosbi  lUe  sabnquaDt]]'  p(otM«I 
far,  SS,  1S3S. 

BT.  LOtnS  K,  Wh.  (Ep.)  [WbcDiulii  &  New 
Duluth  Br.  Co.)  LBOteLATtON.-CompuiT 
■o.  to  coiuti.  Ik.  bj  act  Usr.  1,  IBM.  FLANS^ 
HodlOcd  plus  approT.  Feb.  17, 18M,  M.  4». 

8T.  LUCDS  Bq  Pis.    (Dr.)    09,  Ml 

ST.  LOCn  K.,  P1>.  (8.)  (jKksoiiTDIa,  St.  Ad- 
gostlns  &  iDdtan  RWar  &t-  Co.)  FLANS.— 
Approv.  Aug.  IE,  1W3,  B3,  m. 

ST.  LUCn  E..  KUciaa  ind  Foaten  Pta.,  FU. 
(S.)  (Floridk  Eut  Coast  Rf.  Co.)  FLANS.— 
BeoansO'.  apprDv.  Uaj  13, 1«D5,  Off,  737. 

ST.  MARKS  m.  and  UTTLE  ST.  MASKS 
B„  Fla.  (S.)  (ApalacblooU  Nortbern  B.  B. 
Co.)    FLANS.—Apptov.  Dm.  39,  IKW,  08,803. 

ST.  MARTINS  B„  DBU  BlahopvlUe,  Md.  (O.) 
(Worteater  Coaotj  br.)  FL.ANB.— AltaraUona 
(D  be  csmplcled  on  or  befcira  Jnna  30,  UIO,  10, 
1032. 

ST.  MARTS  FALLS  CANAL.    (Sea  Bt  Ham 


ST.  MARTS  B.,  fli.  uid  FlL  (Sp.)  (Florida 
Cenlra]  A  FoiIiisqIbi  R.  R.  Co.)  LEQISLA- 
TION.-Conitr.  au.  Feb.  U,  1SB3,  03,  «M, 
PLAN8.-Appn>T.  Har.  »,  IW3, 03,  «4. 

ST.  HARTS  B.,  near  Folkston,  Qa.  (Bp.)  (At- 
luitk  Coast  Lino  R.  B.  Co.)  Aa.  act  Dec.  13, 
1890.  PLANS.— Br.  (o  replaoB  eitotbig  gtr. 
approT.  ICar.  a.  IDffil,  08,  M7. 

ST.  HABTS  R.  and  ST.  HARTS  FALLS 
CANAL,  at  the  nptda  al  tbe  St.  Harys  B., 
Mich.  (Bp.)  (BaultSlfl.  MarfeBr.  Co.)  S8,31W: 
ei,3HB.  LEaiSLAT10N.-Conitr.au.  by  oot 
July  B,  ISg2,  88,  uei;  flt;  SMB.  PLANS.— 
Lt.  Col.  Foe  appioT.  locatkni  o[  br.  as  [Xopoied, 
88.  MU. 

SAKONNBT  or  SEACONNET  R„  Tlverloo, 
B.  I.  (O.)  (Old  Colony  R.  B.  Co.)  PLANS.— 
BpablOed  alteratlans  required  oo  or  beme  lalj 
1,  ISM.  OnJulyl,l8H,  farlberipeclfledallen. 
tkms  required.    03,474. 

SAKONNET  R.,  B.  I.    (Dr.)    Oa,9Sli  11, 107& 

SAKONNBT  R.,  R.  L  (See  Sakonmt  R— p.  UO 
o[  this  Index.)    (Btone  br.) 

SAKONNBT  B.,  Tlrerton,  R.  I.  (A.  lod  O.) 
(New  York,  New  Havea  &  Haitlord  R.  R.  Co.) 
08,  S3»:  00,  fiU.  FLANS.— Speclflad  alteratknu 
to  be  completed  OD  or  befbre  Hay  1,  lan,  08,  HS. 
Proceedlnga  were  butltuted  against  company; 
plans  in  accordance  with  apecUled  requlnrnmla 
approv.  Jan.  IS,  ISM,  00, 6U. 

SAKONNBT  B.,  Tiverton  and  PortsmouUi,  R.  I. 
(8.)  (Btate  br.-at.  bt.)  PLANS.— Rerautr. 
approv.  Feb.  38,  IIOS,  OS.  7X. 


SALBM  CRKBK,  ConnB  Lwtdlnt,  > 
(Salem  CooD^br.)  PLANS.- Altera 
completed  on  or  heiore  July  l,  ia».  O; 

SALEM  L    (Sea  Schuylkill  R.) 

SALINE  L    (SeePatltJeBaB.) 

SAUNI  R.,  AiblBy  and  Bradley  Coo 
(S.)  (Uttle  Rock  A  BaDUmi 
PLANS.— Appnv.  Oct.  E,  IMS,  06,8 

8ALKAHATCHIE  B.    (See  AshJay  B 

SALMON  B.  WATSRWAT,  w.  of 
Canal  BesarvMtai,  In  tbe  vicinity  et 
noa  NW.,  Beattle,  Wasb.  (S.)  (V 
B.  B.Co.)  PLANS.— Apinv.  Jan.  i: 
lOM. 

BALHOM  B.  WATERWAT,  w.  of 
Canal  Rieiuiatlon,  bi  tba  rlclnity  of 
nua  NW.,  Seattta,  Wash.  (S.)  (Ore* 
Ry.  Cfl.)  FLANS.-Approv.  Jan.  17 
103B. 

8ALHONR.,  East  Haddoa,  Conn.  (8. 
A  Beat  Hampton  Ry.  Co.)  FLANS. 
Aug.  30,  IWO,  01,  SOI. 

SALHONS  ISLD.  THOROFARB,  ] 
(LongBavibTnnipIkBCa.)  PLANS. 
Uar.  14,  t«»,  IS,  1306. 

SALT  R..  StepbeidsTDle,  Ey.  (B.) 
County  to.)  PLANS.- Approv.  Au) 
08,801. 

SALT  R..  BbepberdavDle,  Ky.  (B.)  . 
A  NashvUla  R.  R.  Co.)  PLANS.- 
■pprav.  June  30,  ISOt,  OS,  nt. 

SALT  R.,  near  West  Point,  Kj.     (8. 
Tllle,  St  Louis  A  Tans  Ry.  Co.) 
Uodtfled  plana  approv.  Hay  IS,  18>3,  G 

SALT  R,  Weat  Fobit,  Ky.  (S.)  (illbi 
R.  R.  Co.)  FLANS.— BeconalT.  ap| 
37,  l«W,  00.  S1& 

SALT  R.,  Weat  Point,  Ky.  (S.)  (Br. 
and  JeflersoD  Conatlee.)  FLANS. 
July  1«,  1«11, 13, 138*. 

SAHMAHIBH  R.  (Sqnak  Slou^)  bak 
Waab.  (0.)  (KMg  Coonty  Iv.)  1 
AlteratlooB  to  be  completed  on  or  bet 
int,OS,>ll. 

SANAUCCM  CREEK.    (Bee  Whatco 

SAM  BBRNARDO  B.,  Tei.  (S.)  ( 
BnnnuvlUe  A  Ueiloa  Ry.  Co.)  J 
Approv.  Get.  6,  IM6, 0«.  MO. 

SAN  EBBNARD  R.,  CtaantbHla  Ferry, 
(Braaoria  County  br.)  FLANS.— Ap| 
7, 18t3-,  reported  completed.  M,  431. 
SAN  BBRNARDO  B„  Hbkft  Fwry, 
(Braaoria  Comity  br.)  PLANS.— Ap| 
14, 1011,  IS,  1300. 

8AKDCSKT  B.,  Ohio.  (Sp.,  etc.)  (L 
&  Hkhlgui  Bontbatfi  By.  Co.)  1 
TION.— Company  an.  to  conati.  br. 
Sept.  1ft,  1880,  sec.  7,  and  Bet  ot  Obki 
PLANS.— Orlg.  plana  approv.  Ian.  Ift 
m.    llodifled  plana  appiov.  Nov.  33, 


uM^Jtol       SPECIAL  BUBJEOTS — ^BBIDGES. 


SAN  LIANDBO  Bq  MuDsda,  Cd.  (B.)  (SoDtb- 
ern  Paelflc  Co,)  PLANS.— Rebuild lii(  >pprav. 
Anf.  7, 1«0),  04,  na. 

SAN  LBABTDBO  B^  eban.  comwcttoi  with  8wi 
rnnekca  B.  tntmen  Aluneda  wd  Bay  Farm 
Ud.,  Alameda  Conatr,  Cal.  (S.)  (Aloniada 
Cmnitj  br.)  PLANS,— Br.  to  nplaca  biIiUdc 
■tt.  ippniT.  Sapt.  31, 1103, 03,  MB, 

BAN  BAFABL  CKBBK,  Hartn  Cauntj,  CaL 
{8.)  (Bay  CoqdIIm  Rj.  Co.)  PLANS.— 
Aptnn.  Jnlr  14,  l«O0, 07,  tOO. 

BAN  8BBA8TIAN  B-,  St,  AuEOitlns,  Fla.  (B.) 
(Florid*  But  Coaal  Ry.  Co.)  PLANS.— 
Apprer.  Sepl.  S,  1«M,  OX,  733,  734. 

BANTEB  Sq  S.  C.  (A.)  (Nortbeulem  R.  E. 
Co.)  PLANS.-Capt.  Biib;  raaom.  diav-ffpaa 
openlogi  ol  tte  br.  be  provided  with  niltabto 
iBDden,  B8,  3M& 

8ANTKR  E^  about  17  m.  betov  mouth  ot  Con- 
Kane  R.,  Oa.  (B.)  (Uincboster  &  Aojasta 
R.  H.  Co.)  PLANS.— Approv.  June  X,  ISW, 
■3,*70. 

BANTBBKqiwar  Ffligiuiai.S.C.  (Sp.)  (Baotea 
Rlier  CTptesB  Lumber  Co.)  Au,  act  Fab.  e, 
ItOS.    FLANS.— AppRiT.  Apr.  14,  ItOB,  00,  81A 

SANTEE  Bn  at  St.  BteplKiu  end  OourdiD,  B.  C. 
(O.)  (Atlantic  CooitLhwR.R.  Co.)  PLANS.— 
Alteratloni  to  be  completed  oa  ai  bebra  S  """"" 
fmn  Sept.  1,  tHOS,  10,  UBl. 

SATILLAB^Oa.    (BeaOpsohn  R.) 

SACBATDCK  B^  Weatpoit,  Conn.  (S.)  (New 
York,  Hew  Haven  A  Hirtbrd  R,  S.  Co.) 
PLANS— BebuUdbc  appror.  Apr.  3,  lOM,  04, 
717. 

SAUOUS  B„  Uan.*  (B.)  (UetropoUtaD  Park 
Commtekai  ot  ICas.)    PLANS.— Appnv.  liar. 

IS,  tan,  80,  KO. 

BACGCS  Kq  between  Hevere  BDd  L]nm, 
ICaa.  (a.]  (HetJDpoUtan  Park  Commlaikn,) 
PLANB.-WodlOed  pUni  approv.  Ua;  «,  IMS, 

oa,«N). 


BA-Vaca  R^hjim,  Uta.  (B.)  (Boston  &  Ualiie 
R.  R.  Co.)  PLANS.— ReoDnatr.oIeilatln«br., 
Inoliidtait  temponr;  pile  br.  akoielde  eibtliic 
br.,  approv.  Feb.  33,  IMl,  11. 1087. 

8ADOD8  R.,  batmoi  Saopu  and  Lynii,  Ifaaa, 
(8.)  (Lyim  A  Beaton  R,  R.  Co.)  PLA1J8.- 
BeooDM.  appnv.  Uai.  14,  INS,  90,  «I3. 

SACGUS  B.,  between  Ljon  and  Bangui,  Itta. 
IB.)  (Eiaoi  Countj  br,)  PLANS.— Reoonetr. 
of  eilatlnE  br.,  Inehidbig  temporary  br.  wttlioQt 
draw,  approv.  Jan.  11,  igi3, 18, 1304. 

SAVANNAH  B.    (See  Adilay  B.} 

SAVANNAH  B^  Ancusla,  Oa.  (O.)  {Bouttiem 
Rj.  Co.)  PLANS,— AlteraHonn  to  be  oom- 
pletad  on  or  belore  Jan.  1,  \Xi;  mbaBquanll; 
•ateoded  to  lao,  1,  igoG,  04, 730. 
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8ATANNAB  H,  AupisU,  Oa.  (O.)  ICity  Iff.) 
PLANS.— A  Iterations  to  be  competed  on  or 
before  Itn.  1,  teiU;  subsequenUy  ulended  lo 

Jul.  1,  lew,  04,  TV}. 

SAVANNAH  B^  at  Gth  Btmt,  Augusta,  Oa. 
(8.)  (City  br.)  PLANa.-aBplMln*  a  tormer 
br.  approi.  IiJf  14,  IBOB,  10, 1033. 

SAVANNAH  K^  DCBT  Augusta,  Ott.  (A.  uxl 
O.)  {Cturiaalon  &  Westam  CtraUna  H;.  Co.) 
PLANS.— CoQlOrm big  to  ipeelOed  nquliemeDti 
approT.  Juna  10, 1W»,  B9,  aM.  SpaclOed  alle»- 
tioni  raqulml  on  or  befoie  Not.  1,  ISn,  00,  eas. 

SAVANNAH  B,  bokiw  Aogoita,  OS.  (O.)  (Pott 
Bosral  &  Augusta  By.  Co.)  PLAMS.-^peclfled 
altenitionsrequliHloiiDrbeloreNoT.  1,1801,  01, 
43£. 

SAVANNAH  B,  near  Augusts,  Ob.  (S.)  (Port 
Bojal  &  Augusta  By.  Co.)    FLANS.— Erection 

tjalaing  the  ehan.  throi^h  tbe  draw  span  apprOT. 
Juneai,  I8H,  M.  US. 

SAVANNAH  K^  below  Augusta,  Oa.  (O.) 
(Chailcaton  &  Western  Caroltns  By.  Co.) 
FLANS.— Alterations  to  be  oompleled  «  or 
belore  Sept.  I,  1901,  for  alteraUoD  "1,"  and  on 
or  belora  Jan.  1,  1*03,  tor  alleratlon  "2,"  oa,  SOI. 

SAVANNAH  B,.  between  Hutf  hinson  IsM.  and 
(be  mainland,  Oa.  (Sp.)  (Georgia  &  Alabama 
Ry.  Co.)  LECISLATION.-Compuiy  au.  lo 
canstr.  br.  by  act  Fob.  3,  18W.  PLANS.— 
Approf .  Hu.  11, 1890,  00, 610. 

SAVANNAH  B,  at  HutcblnsoD  Isld.,  Savannah, 
Oa.  (O.  and  8p.)  (Seaboard  Air  Line  By.  Co.) 
PLANS.— Alterations  lo  be  completed  wltblD 
IS  months  Irom  Feb.  H,  1007.  Time  subse- 
quently eitended  to  July  1,  IMB.  07,  830. 
Beconsti.  approv.  Nov.  12, 1008, 00,  Oil 

SAVANNAH  K,  Savannah,  Oa.  (Sp.)  (Atlsn- 
tic  Cout  Line  R.  S.  Co.)  PLANS.- Reconsti. 
approv.  Hay  31 ,  1900, 00,  911 

SAVANNAH  B^  near  Sisters  Ferry,  Effingham 
County,  Oa.  (Sp.)  (South  Bound  B.  R.  Co.) 
LEOISLATION.— Company  au.  to  congti'.  br. 
by  act  Aug.  7,1890,01,  4W.  FLANS.— Approv. 
Nov.  4, 1800,  Ol.  430. 

SAWTER  CBEBK,  Oshkoilk,  Wis.  (6.)  (City 
be.)  PLAKS.—RecamW.  plans  approv.  Jan.  17, 
1800,  00,  ell. 

SCEUTLKnX  B.,  at  Filbert  Street,  FMa- 
delphia.  Fa.  |S.)  (Br.  (B)  ot  Peauaylvanla 
B.  B.  Co.)  PLANS.— Widening  br.  (B)  approv. 
War.  15, 1010, 10,1D3S. 

SCHUTLKUX  B^  Grays  reny,  FhOadelphia, 
Pa.  (3.)  (Philadelphia,  Wamlnglon  A  Baltl- 
more  B.  E.  Co.)  PLANS.— Rebuilding  approv. 
Feb.  g,  1901,01,065. 

8CHim.Knj.  B,,  Norrlgtown  and  Bridgeport, 
Pa.  (S.)  (FbOadelphla  di  Western  Ry.  Co.) 
PLANS.— Approv.  Apr.  8, 1911, 11, 1088. 

SCUUTLKIIX  Bn  Fa.    (I>r.)    03,581. 

SCHtmJEUX  B„  PhQadelphla,  Fa.  (S.) 
(Clly  br.)  PLANS.- Approv.  Apr.  IT,  1107, 
07.631. 


SCBnUOLL-B^  PbDadalidila,  Pl 
A.)  COUliERCB.— Laita  and  men 
a  serious  obatt.  to  navigatloD,  B.  D 

Congress,  H.  Doo.  Gl,  43d  Cong.,  1st  n 

SCHCTUOtX  B,  Uaikel  Stnet,  Fl 
Pa.  (S.)  (UarkBt  Slnet  Elevated 
Ry.  Co.)  PLANS.— Apptov.  Jan.  X 
MB. 

SCHUYLRUX  B^   Fassynnk  Avn 
dalphla.   Fa-      (S.)      (City   be.) 
Aptnv.  Dec.  31,  1001,  03,  S96.    Hw! 
hi  lieu  thereof  approv.  Feb.  11, 1008,  fl 

SCHUXLKnX    a,    FhOadelphla, 
(Pomsylvania  R.  R.  Co.)    PLANS.- 
ol  lendera  ol  "trting  be.  approv.  Ap 
13,1307. 

SCHCTLKIIX  R„  at  Philadelphia, 
COCAS  B„  N.  I.;  BACCOON  CKX 
SALEM  CBEBS:,  N.  1.:  THE 
BBANCH  OF  TBB  SOSQTIEHA: 
THB  THOBODGHFABB  B 
CAPE  HAT  AND  GBBAT  BAY 
LANTIC  CITT,  N.  I.-.aaa  ACBOS9 
FOKD,  FEN8AUKEN.  WOODBOI 
TUA,  DABBT,  KIDLET,  and  C 
CBEEKB,  N.  J.  FLANS,— Desori 
3611. 

SCHUTLKDJ.  B,,  at  SvedeUnd  and 
Pa.  (8.)  (Upper  Kerion  A  Plymo 
Co.)  FLANS.-Appn)v.  Apr.  7,  tOlO, 
fled  idansappfov.  May  37, 1010, 10. 1( 

aCWtCn  BONNET  THOBOFAB 
(See  Oieat  Chan.) 

8COTTS  CBEEE,  at  Hoipltal  ai 
Pts.,  Va.  (S.J  (Atlantic  Coast  Line 
PLANS.— Reoonitr.  approv.  July  6, 
014. 

SCOTT8  CBEEK.  Norlolk  County, 
(Norlolk   &  Carolina  R.  B,  Co.) 
Approv.  Jan.  0, 1805.    Br.  completed. 

BCUFPBBNONO  K^  near  Ckilumb 
(S.)  (Vfrginla  A  Caioliaa  Caa«t  E 
FLAN8.~Appniv.  Apr.  M,  ISOO,  00. 

SCUPPEBNONG  B.,  TymU  COun 
(O.)  (Comity  bn.)  FLAKB.— Iteqi 
draw  In  each  be.  to  be  completed  wft 
after  the  money  to  pay  tbe  eipeo; 
should  be  depinlted  with  the  ooimt. 
■kmers,  00,  S15. 

SEATTLE  (canal  vateemy),  WasH. 
atUe-Taooma  Ry.  Co.)  FLANS. 
Aog.  13, 1001, 03, 5H. 

SBATTLB  H..  e.  and  w.  vatenrayi,  ^ 
(Seattle  Ekntilc  Co.)  FLANS.— Ap] 
Ifi,  1008, 00. 014. 

SEBASTUN  K^  ria.    (Dr.)    03.641. 

BBBASTIAN  B„  near  Ita  mouth,  Fla. 
oIBravardandSt.  LncleCountle*.)  : 
Approv.  Nov.  le,  1010, 11,  tOSS. 

SEEKONK  (Fawtucket)  B„  Provide 
(8.)  (City  br.)  PLANS.- Remnstr, 
place  of  "central  or  red"  br.,  appro 
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SEEKONK  (Fawtuctet)  E^  Frovldeiice,  R.  I. 
(S.)  (Providence  Terminal  Co.)  PLANS.— 
AppioT.  Apr.  7, 1906, 08. 805. 

SEINE  R^  France.    (See  Thames  R.,  England.) 

SERBITOS  SLOUGH,  Long  Beach,  Cel.  (8.) 
(liODg  Beach  Consolidatod  Gas  Co.)  PLANS.— 
Approv.  Apr.  28, 1911,  11, 1088. 

SEVERN  lU,  Me.    (Dr.)    02,581. 

SEVERN  IU,Md.    (Dr.)    11,1078. 

SEVERN  Ri,  near  Annapolis,  Kd.  (S.)  (Anne 
Anmdal  Coonty  br.)  PLANS.— BebuJkling 
approv.  Aug.  94, 1904,  05*  723. 

SHAKIT  (Salt)  CREEK  and  CURRT  CREEK 

(Roberts  B.),  near  Venice,  Fla.  (S.)  (Seaboard 
Air  Line  By.  Co.)  PLANS.- 2  bn.  approv. 
May  16, 1911, 11,  1099. 

SHAIXOW  CREEK,  Md.    (See  Jones  Creek.) 

8HEBOTGAN  Ri,  Sheboygan,  Wis.  (Sp.,  etc.) 
(Mflwankee,  Lalce  Shore  ft  Western  Ry.  Co.) 
LEGISLATION.— Company  an.  to  constr.  br. 
imder  act  Sept.  19,  1890,  sec.  7,  and  by  act  of 
Wisoansfn  Legislatara.  PLANS.— New  br. 
approv.  Dec.  23, 1891,  02,  402. 

SHEBOYGAN  R^  Sheboygan,  Wis.  (8.)  (City 
br.)  PLANS.— Br.  to  replace  existing  br.  approv. 
Jao.  26, 1909,  00,  917. 

SHEBOYGAN  R^  Sheboygan,  Wis.  (S.)  (Chi- 
cago it  North  Western  Ry.  Co.)  PLANS.— 
Approv.  Apr.  27, 1905, 05, 726.  Approv.  Feb.  17, 
190^,06,804. 

SHEEPSCOT  R^  at  month  of  Dyers  R.,  Sheep- 
ioot.  Me.  (O.)  (Br.  of  town  of  New  Castle.) 
FLANS.— Alterations  to  be  completed  by  Mar. 
1,1908.  Timeextendedto  July  1,1908.  08,873, 
874. 

SHEEPSCOT  R^  Edgemont,  Me.  (S.)  (Town 
br.)    PLANS.— Approv.  Feb.  17, 1904,  04,  m. 

SHEEPSCOT  Ri,  Wiscasaet  and  Edgeoomb,  Me. 
(S.)  (Lincoln  Connty  br.)  PLANS.— Approv. 
Aug.  7, 1905,  06,  801. 

SHINNECOCK  and  FECONIC  CANAL,  Suf- 
folk Connty,  N.  Y.  (S.)  (Suffolk  Ck>unty  br.) 
PLANS.— Approv.  June  11, 1907,  07, 828. 

SHREWSBURY  R^  between  Little  Silver  and 
Branchport,  N.  J.  (New  York  k  Long  Branch 
R.  R.  Co.)  PLANS.— Reconstr.  of  existing  br. 
approv.  Jan.  9, 1912,  12, 1304. 

SHREWSBURY  R^  Highland  Beach,  N.  J. 
(Sp.)  (Navcsink  R.  R.  Co.)  LEGISLATION.— 
Company  au.  to  constr.  br.  under  act  Sept.  19, 
1890,  sec.  7,  and  act  of  New  Jersey.  PLANS.— 
Modified  plan  approv.  Pec.  2, 1891,  02,  401. 

SHREWSBI^Y  R^  N.  J.    (Dr.)    06,797. 

SHREWSBURY  R^  Seabright,  N.  J.  (8.) 
(Monmonth  Comity  br.)  PLANS.— Rebuilding 
vppnrt.  Dec.  8, 1900,  Ol,  <S63. 

SHBBWSBURT  R^  8.  Branch  (Ooeanport 
Creek),  Ooeanport,  N.  J.  (0.)  (New  York  A 
Long  Branch  R.  R.  Co.)  PLANS.— Alterations 
to  be  made  In  either  of  2  methods  deeorfbed  on 
or  before  Sept.  1,  1896;  time  extended  to  May  1 
1897,06,42& 


SHUMAC  CRBBK,  near  Belhaven,  N.  C.  (8.) 
(Br.  of  F.  A.  Emerick.)  PLANS.— Approv. 
Dec.  12, 1905,  06,  803. 

SINEPUXENT  B^  Me.    (Dr.)    Oft,  719. 

SINEPUXBNT  B^  Ocoan  City,  Md.  (8.) 
(Baltimore,  Chesapeake  &  Atlantic  Ry.  Co.) 
PLANS.- Reoonstr.  approv.  Feb.  28,  1907,  07, 
825. 

SIXnaLE  CREEK,  Duval  County,  Fla.  (S.) 
(County  br.)  PLANS.— Br.  to  replace  an  exist- 
ing str.  approv.  May  4, 1910,  lO,  1029. 

SIXMILB  CREEK,  Hillsboro  County,  near 
Tampa,  Fla.  (S.)  (County  br.)  PLANS.— 
Approv.  Dec.  14, 1910, 11, 1085. 

SKAGIT  R^  Mount  Vernon,  Skagit  County, 
Wash.  (Sp.,  etc.)  (County  br.)  LEGISLA- 
TION.—County  au.  to  oons^.  br.  under  act 
Sept.  19,  1890,  sec.  7,  and  act  of  Washington. 
PLANS.— Modified  plans  approv.  July  25,  1892, 
02,  407. 

SKAGIT  R^  near  Mount  Vernon,  Wash.  (8.) 
(Great  Northern  Ry.  Co.)  PLANS.— RebuiM- 
faig  approv.  Feb.  2, 1906,  06, 804. 

SKAGIT  R^  near  Mount  Vernon,  Wash.  (S.) 
(State  and  county  br.)  PLANS.— Approv.  Nov. 
17, 1911,  12, 1302. 

SKAGIT  R^  near  Mount  Vernon,  Wash.  (S.) 
(BeUtaigham  &  Skagit  Ry.  Co.)  PLANS.— 
Approv.  Nov.  17,  1911,  12,  1303.  Instrument 
dated  Nov.  17, 1911,  revoked  Feb.  16, 1912.  New 
plans  approv.  Feb.  16, 1912.    12, 1305. 

SKAGIT  Ri,  Sedro-Woolley,  Wash.  (S.)  (Ska- 
git County  br.)  PLANS.— Approv.  Feb.  16, 
1911, 11, 1087.  ^ 

SKAGIT  lU  K.  Fork  (sec.  10,  T.  33  N.,  R.  3  E., 

Willamette  merfalian),  Wash.  (S.)  (Skagit 
County  br.)  PLANS.— Approv.  Mar.  28,  1911, 
11,1088. 

SKAMOKAWA  CREEK,  Wash.  (S.)  (Wahr 
kiakum  County  br.)  FLANS.— Approv.  July 
30, 1894,  94,  429. 

SKIPANON  R^  Oreg.    (Dr.)    02,581. 

SLOUGHS  ON  LINE  OF  ABERDEEN- 
MONTESANO  ROAD,  Cbchalia  County, 
Wash.  (S.)  (Chehalis  Ck)unty  brs.)  PLANS.— 
Approv.  Sept.  11, 1905,  06,  802. 

SMALL  CREEK  (arm  of  Norwalk  H.),  Conn. 
(8.)  (Harbor  View  Realty  Co.)  PLANS.— 
Approv.  Deo.  28, 1907,  08,  871. 

SMITH  CREEK,  at  Oriental,  and  ADAMS 
CREEK,  at  Winthrop,  N.  C.  (S.)  (Virginia  4i 
Carolina  Coast  R.  R.  Co.)  PLANS.— Approv. 
Dec.  12, 1906,  07, 824. 

SMITH  CREEK,  N.  C.  (S.)  (Atlantic  Ck>ast 
Line  Ry.  Co.)  PLANS.— Rebuilding  approv. 
June  13, 1906,  06,  808. 

SMITH  CREEK,  Va.    (Dr.)    02,581. 

SBflTHS  COVE  WATERWAY,  at  W.  Gar- 
field Street,  Seattle,  Wash.  (8.)  (City  br.) 
PLANS.— Temporary  br.  approv.  May  4,  1910, 
10,1029. 
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BBUTHS  COTE  WATBRWAT,  B«attla.  WsdL 
(B.)      (City  br.)      PLANS.— Approv,  Bept.  B, 

rato,  ii.iosj. 

SNAKB  &,  belween  LevlMon,  Maha,  and  Coo- 
oord,  Wash.  (Sp.)  (Lewislon-Concord  Br,  Co.) 
LeOIBLATION.^-CompBnjr  au.  lo  oonstr.  br. 
br  act  Feb.  1G,  laSS.  FLANS.— Submitted 
Not.  IB,  ISBf;  modifled  July  8,  1898;  appmr. 
Aug,  24,  1SB8,  BS,  S33. 

SNAKB  B,  NDiue  Cltr,  Aluka.  (Sp.)  (Cape 
Nome  Transportstlon,  Rr.  &  Development  Co.) 
LEGISLATION.— Company  au.  ID  constr.  bt. 
by  act  Hay  4,  IftOO,  00,  (M8.  PLANS.— Approv. 
Hayn,  1900,  00,f»8. 

SNAKE  B^  It  OatarlD,  Oreg.  (Bp.)  (Ifalbeur 
ConDly  br.)  Ad.  act  Feb.  3,  l»10.  PLANS.— 
ApprOT.  May  S,  1910, 10, 1022. 

BNAKE  S,  PayetlB,  Idaho.  (Sp.)  (Bnake  R. 
Br.  ComoilasioD.)  Au.  act  Mar.  t,  1011. 
PLANS.— ApptOY.  Aug.  2S,  1911,  IS,  13BS,  1306. 

BNAKE  B^  near  leva  Ferry,  Waali.  (Sp.) 
(Oregon  Ry.  &  Navteatlon  Co.)  LEQISLA- 
TION.— Company  »u.  lo  constr.  br.  by  ad  July 
8,  I88S,  B9,  370.  PLANS.— ApproT.  Feb.  U, 
IS8R.    Br.compleled  Apr.  30, 1380,    89,370. 

SNODGBASS  SLOOaH,  CaL  (S.)  (Bacra- 
mento  Southern  B.  R.  Co.)  PLANS.— Approv. 
Apr.  I2,l«10,  1O.1020. 

SNOHOMISH  K.,  Everett,  Wash.  (Sp.,  etc.) 
(Land  River  Imp.  Co.  dI  Everett.}  LEOIB- 
LATION.— Company  au.  lo  oonstr.  br.  nnder 
act  Bept.  10. 1890,  sec.  7,  and  act  ot  Wasblnglon. 
FLANS.— Appnr.  June  3,  ISSZ,  BX,  lOi. 

SNOHOMISH  B„  Everett,  WailL  (8.)  (Se- 
attle A  UoolanB  B.  B.  Co.}  FLANS.- Approv. 
Oct.  10, 1W|,  02,  MS. 

SNOHOMISH  B„  Everett,  Waah.  (S.)  (Ctty 
br.)  PLANS.- Approv.  Jan.  7,  1904,  04,  718. 
Beconitr.  approv.  Aug.  ai,  leos,  07, 821. 

SNOHOMISH  Bq  n.  al  Everett,  Wuh.  (S.) 
(Omt  Northern  By.  Co.)  PLANS.— HodUad 
plaoa  approv.  July  13, 1911,  in  Uea  of  approv.  of 
Oct.  10,  1901,  coiertng  location  and  plana  of  hr. 
proposed  by  Saattlo  &  Uonlana  R.  B,  Co,  In- 
MiuDwnt  approv.  Oct.  10,  IMI,  revoked,  13, 
1IB9. 

SNOHOMISH  B.  (sec.  31,  T.  20  N.,  R.  t  E.) 
and  Ebey  Stoogh  (sec.  t,  T,  38  N.,  B.  6  E.), 
Wniamette  merldbn,  Vast).  (Sp.,  eto.)  (Sno- 
homlah,  Skykomlgta  A  Spokane  Ry.  ii  Trans- 
portatkm  Co.)  LEGISLATION.— Company  an. 
to  oonstr.  bn.  under  act  Sept.  19,  1890,  sec.  7, 
and  act  of  WsaUngton.  PLANS.— Approv.  Oct 
10,  1891.  Br.  across  Ebey  Sloueh  reported  com- 
pleted In  accordance  witb  approv.  plan,  but  br. 
across  Siohomlsh  R.  had  but  1  dear  draw  open- 
ing of  00',  testoad  of  2  ol  100'  each,  as  required. 
B.  dated  Apr.  4. 1802.    92,400. 

SNOROHI9H  B,,  Snohomish,  Wag]).  (Sp.,etc.) 
(CItybr.)  LEOISLATION.— City  an.  lo  constr. 
br.  nnder  act  Sept.  19,  1880,  sec.  7,  and  act  of 
Wublngton,  92,  400.  FLANS.- Approv,  Inly 
22, 1881,  Completion  of  br,  reported  on  Deo.  S, 
1881.    90.400. 


SNOHOMISH  B,.  nev  Snohomish  C 
(Bp,,  eto.)  (St,  Paul,  HbUMBpcUi  i 
By.  Co.}  LEOISLATIOK.-Comp 
oonstr.  br.  under  act  SepL  IB,  1880, 
act  of  WashlngtOD,  93,  407.  PLa: 
fled  plan  approv,  July  3S,  1881,  98.  40 

SNOHOBOSH  B„  at  anohornhh,  Y 
(Nortbem  PaclOc  By.  Co.)  PLANS.. 
eibllng  br.  approv,  July  13, 1900,  lO, 

8NOQCALMIE  B.,  Cherry  Valley,  1 
(Klni:  County  br.)  PLANS,- Appn 
1906,06,803. 

8NOQUALMIB  B.,  Novelty,  Wash. 
Connty  br,)  PLANB,— Approv.  Sei 
O0,SBB. 

SNOQDALMIB  B..  Waal).  (S.}  ( 
County  br,)  FLANS,— Approv,  Jn 
96,436. 

SNOQCALMIK  B^  near  Toll,  W 
(King  Coonly  br,}  PLANS.— Api 
22, 1880,  00,  TOO,    Approv.  Apr,  S,  19 

BOMEBS  COTE,  Hd.    (Dr)    0a,8& 

SONOMA  CKEBK,  Sonoma  County 
(Bay  Counties  Ry.  Co.)  FLANS 
July  16, 1906, 67,  g». 

SOPCHOPPTB.    (Sea  OckkKkoiiee  1 

SOTTTH  B,  Elk  R,,  betmnn  Bay  Cit; 
law,  Wisb.  (Sp.,  etc.)  (Chehalls  C 
LEGISLATION.— Coonty  an.  to  < 
imder  act  Sept,  IB,  1890,  sac,  7,  and  a< 
faigton.  FLANS,— UodUed  plan  ap 
IS,  1893,  92, 406. 

SOUTH  CBBBK,  near  Aurora,  N.  C.  ( 
IngtoD  A  Vandemeie  R.  R.  Co.) 
ApproT,  Inly  96, 1906,  07,  820. 

SOUTH  CBEBK,  Aurora,  N.  C.  (3.) 
County  br,)  PLANS.— Approv,  Sep 
II,  1083. 

SOUTH  FOKKED  DKEB  B.,  Tens 
B,  R,  and  5  county  bra.)  PLANS. 
of  such  of  the  bn,  as  are  unoied  lecoc 
InaartlDn  of  draws  hi  lis  otlv^,  SB,  2! 

SOCTH  FOBKED  DEER  R.,  Be 
Tenn.  (0,)  (LoulsvOle  A  NadivIDe 
PLANS,— SpeclOed  alteratkini  requt 
6  months  from  Nov.  31,  18B6,  Altert 
pleled,    96,428, 

SOUTH  B.,Hd,    (Dr.)    07,gUL 

SOUTH  B»  N,  J.  (O,  and  B.)  (Rar 
B.  B.  br.)  B9.  376.  PLANS,— Alb 
quired  by  June  l,  1889;  time  eiteoded 
1880,  then  to  July  31, 1889;  no  action 
377,     Reconstr.  approv.  Jan.  39,  1910 

SOUTH  B.,  SayrevDla  and  South  Bi 
(9,)     (Rarltan  Blver  B.  R,  Co,) 
Reconstr,  approv.  July  19, 1907,  09,  86 

SOUTH  B..  Union  Btreet,  Salem,  k 
(City  br.)  PLANS.- Appnr.  Oot.  li 
1084, 

SOUTH  SLOUGH,  Coos  Coanty,  C 
(Coos  County  br.)  PLANS.— A^n' 
1908,09,011. 
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SPA  (SEEK.  Md.    (Dr.)    OO.012. 

8P0EANE  B^  near  Coevr  d'AlBOQ,  Idaho.  (B.) 
(Kortbem  Padflc  By.  Co.)    PLANS.— Approv. 

Apr.  7, 1905,  OAk  73ft. 

SPOKANE  B^  near  Qibba,  Idaho.  (8.)  (Idaho 
&  Weitam  By.  Co.— ChScago,  Kflwaokee  A 
Fn^  Soimd  By.  Co.)  PLANS.— Approv.  Deo. 
li  1910,  11«  108S.  Modttkatthm  of  instnunent 
ipproy.  Jan. »,  1911, 11,  lOtt. 

SPDITBH  DUTVIL  C3KXEK,  N.  Y.  (O.) 
(Sew  York  Central  dc  Hodaon  Blver  B.  B.  Co.) 
PLAN8.-Speelfled  alterations  nqnired  on  or 
before  Dec.  i,  18B1,  91,  435.  Plans  for  new  hr. 
ipproT.  Aug.  28,  18M,  94,  430.  Plans  for  ten^ 
porarybr.approy.  Not.  22, 1897.    98,534. 

SQUAB  SLOUGH  (Sammamish  B.),  near  Bad- 
nuDd,Waih.  (8.)  (King  County  Ijr.)  FLANS.— 
Beboildtaigapprov.  Mar.  19, 1909, 09, 917. 

8TATEN  ISLAND  SOI7NII,Arfhi]rKIU.  (Sp.) 
COMMERCE.— DlmwMtfans  of  tows,  87,  2833; 
88,  am.  Height  of  T€flsel  masts,  B7,  3634. 
ENGINEEBS.  Chief  of  Engineers.  Ba^  87, 
337,  2637;  88,  308,  2421.  BE.  B.  of  board  of 
Vm,  87,  3632.  Convened  at  New  York  City, 
Apr.  10, 1888,  byS.  O.  Nos.  8  and  9,  to  tfz.  and 
R.  upon  Staten  Idd.  Br.  B^  88,  2423,  2429. 
{CoL  Csaey  and  Lt.  Cols.  Bobert  and  Hains.) 
Minority  B^  88,  3428.  (ICaJ.  King  and  Capt 
Magoixe.)  LEGISLATION.— Br.  an.  by  act  June 
16, 1886, 87, 337.  Act  an.  ooostr.  of  br.  at  Arthur 
Kin.  88,3436.  PLANS.— Description  of  altera- 
tboj  as  propooed  by  the  board,  88,  2425.  De- 
seripCioD  of  plans  proposed,  87, 2835. 

STATEN  ISLAND  SOUND,  Westileld,  N.  Y. 
(8p.)  £NQINEBBS.-Chlef  of  Bngtaieers.  B^ 
88,  30&  BE.  convened  at  New  YCrk  City, 
Apr.  10, 1888,  by  S.  O.  Nos.  8  and  9^  to  ex.  and 
R.  upon  constr.  of  a  br.  at  Westileld,  N.  Y., 
•cross  Staten  Idd.  Sound.  B^  88,  2480.  {CdL 
Cuey,  Lt  Cols.  Bobert  and  Hafais,  Ma|.  King, 
■Dd  Capt  MaguiKB.)  LEGISLATION.— Aii. 
by  Senate  blU  1860,  88,  2430.  PLANS.— Board 
R<  adversely  to  a  draw  and  reoom.  a  cantilever 
br.  of  3  bays,  the  center  bay  to  be  not  less  than 
900'  In  ttie  dear,  with  a  clear  hel^tht  over  the 
cian.  way  at  m.h.  w.  of  150',  88, 243a 

STEAMBOAT  Bn  Ninn.  (S.)  (St  Panl,  Ktnne- 
apoUs  ^  Manitoba  By.  Co.)  FLANS.— Approv. 
Htf.  14, 1898,  98,  534. 

STEAMBOAT  SLOUGH,  near  KarysviDe, 
WidL  (B.)  (Great  Northern  By.  Co.)  PLANS.— 
Bebojldjng  approv.  Feb.  2, 1906, 06, 804. 

STEAMBOAT  (or  SeheD)  SLOUGH,  Sonoma 
County,  Cal.  (O.)  (California  Northwestern 
^7.  Co.)  PLANS.— Alteratkms  to  be  com- 
pleted on  or  before  Sept  15, 1906, 06, 809. 

STEELE  BATOU,  at  Lakeside,  Magnolia, 
WQlette,  Catddnga,  Griffin,  Scott,  and  Ifauny, 
Jfia.  (8.)  (Issaquena  Coonty  brs.)  FLANS.— 
For  7  brs.  approv.  Kay  5, 1911, 11,  loeo. 

SniLACOOBICHBBKWATEBWATS.  (See 
Waton  Waterway.) 


STILLAGUABIISH  B^  Wash.  (S.)  (Snoho- 
mish Coonty  br.)  PLANS.— Approv.  July  13, 
1894,  94,  420. 

8TILAGUAMISH  B.,  near  Arlington,  Wash. 
(S.)  (SeattleAIntematfonalBy.Co.)  PLANS.— 
Apprf^.  Jnne  14, 1901, 01, 687. 

STILAGUAMISH  B^  near  Arlington,  Waah. 
(S.)  (Marysville  &  Northern  By.  Co.)  PLANS.^ 
Approv.  Sept  39, 1905, 06, 803. 

STILAGUAMISH  Iti,  near  Arlington,  Wash. 
(S.)  (lfarysviUe&  Arlington  By.  Co.)  PLANS.— 
Approv.  Feb.  0, 1008, 08, 871. 

STILAGUAMISH  B^  near  Fforence,  Wash. 
(S.)  (Snohomiaih  County  br.)  PLANS.— 
Approv.  Ifar.  3, 1904,  04,  717.  Approv.  July  14, 
1909, 10, 1033. 

STILAGUAMISH  B^  near  Norman,  WadL 
(S.)  (Snohomish  County  br.)  PLANS.— 
Approv.  July  36, 1911, 19, 1300. 

STILAGUAMISH  B.,  near  Sflvana,  Wash.' 
(S.)  (Great  Northern  By.  Co.)  PLANS.— 
Beoonstr.  approv.  July  37, 1904,  OS,  732. 

STILAGUABOSH  Iti,  near  Stanwood,  Wash. 
(S.)  (Snohomish  County  br.)  PLANS.— 
Approv.  Sept  24, 1008, 09, 915. 

STILAGUAMISH  R^  Thomle  Ferry,  near 
Fforence,  Wash.  (S.)  (Snohomish  County  br.) 
PLANS.— Approv.  May  26, 1906,  06»  807. 

STOB9B  HOUSB  COVE,  Curtis  B.,  Md.  (A.) 
(Anne  Arundel  County  br.)  PLANS.— Pro- 
ceedings instituted;  turntable  p.  with  30'  opening 
on  each  side  required  on  or  before  Dec.  31, 1809; 
reconstr.  plans  in  accordance  approv.  Aug.  10, 
1809,  99,  834,  626. 

STONT  CBBBK,  at  Branford,  WBST  B.,  at 
Guilford,  BAST  and  HAMMONASSBT  BS^ 
at  Madison,  MBNUNKBTBSUCK  and  PAT- 
CHOGUB  BS^  near  Westbnok,  and  OTS- 
TBB  Bi,  at  Old  Saybrook,  Conn.  (S.)  (Shore 
Lhie  Electric  By.  Co.)  PLANS.— Approv. 
Aug.  9, 1909,  lOh  1024. 

STUBGBON  B^  Wis.  (S.)  (Ahnapee  A  Western 
By.  Co.)    PLANS.— Approv.  Apr.  30, 1804,  94, 


STUBG^ON  B.,  Wis.  (O.)  (Sturgeon  Bay  Br. 
Co.)  PLANS.— Bequired  substantial  work  to 
replace  the  p.  protection  and  to  protect  the 
abutments  with  suitable  linea  of  iiender  p&ing 
on  or  before  Mar.  15, 1900, 00, 702. 

STUBGBON  B^  at  Sturgeon  B.,  Wis.  (O.) 
(Sturgeon  Bay  Br.  Co.  and  Ahnapee  &  Western 
By.  Co.)  PLANS.— Alterations  to  be  com- 
pleted on  or  before  1  year  from  Apr.  8  and  16, 
1907,  the  dates  of  service  of  notices  on  the  com- 
panies, 07t  820. 

STUBGBON  B.  (chan.  across).  Wis.  (S.)  (City 
br.)  PLANS.— Reconstr.  of  pile  trestie  approach 
toezistfaig  br.  approv.  Mar.  14, 1912,  12, 1306. 

SULLIYANS  ISLD^  Charleston  H.,  across 
oove,S.C.  (S.)  (Mount  Pleasant  A  Seaview  City 
B.  B.  Co.)     PLANS.— Approv.  Apr.  18,  1803, 
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93»  460.  Compuiy  ordered,  Feb.  20,  1894,  to 
remove  some  piles  and  a  swing  br.  from  the 
center  p.,  to  be  done  within  30  days;  afterwards 
extended  to  60  days,  94,  431. 

SUIiPHUB  R^  Ark.  (8p.)  (Texarkana  & 
Shxeveport  B.  B.  Go.)  LEGISLA,TION.— 
Company  ao.  to  constr.  br.  by  act  If  ay  28,  1894, 
9A,  474.  PLANS.— Approv.  Oct.  16,  1894,  9A, 
474. 

SULPHUR  B^  Ark.  (Sp.)  (Kansas  City  South- 
em  By.  Co.)  Au.  Feb.  8,  1807.  PLANS.— 
Approv.  Mar.  25, 1901,  01, 66a 

SUMMER  CREEK,  Middletown,  Conn.  (8.) 
(New  York,  New  Haven  &  Hartford  B.  B.  Co.) 
PLANS.— Beoonstr.  plans  approv.  Sept.  8, 1010, 
11, 1083. 

SUNFIiOWER  R.,  near  Balrd  Station,  Miss. 
(Sp.)  (Soatbem  B.  B.  Co.  in  Mississippi,  soo- 
oessors  to  Georgia  Pacific  B.  B.  Co.)  Au.  act 
Mar.  3,  1887.  PLANS.— Approv.  Oct  0,  1011, 
12,1206. 

SUNFLOWER  R^  Lehrton,  Miss.  (Sp.)  (Sun- 
flower County  br.)  Au.  act  June  28,  1006. 
PLANS.— Approv.  Aug.  15, 1006,  07, 817. 

SUNFLOWER  and  TAZOORS.  (Sp.)  (Georgia 
Pacific  B.  B.  Co.)  88,  300,  2488.  LEGISLA- 
TION.—Br.  au.  by  act  Mar.  3,  1887,  88,  2488. 
PLANS.— Capt.  Willard  approv.  of  proposed  br. 
dimwnsions  with  the  leoom.  that  draw  opening 
be  increased  from  116'  in  the  cleer  to  125',  88 
2488. 

SUSQUEHANNA  R.  (See  Christiana  B.,  Wil- 
mington, Del.,  eto.) 

SUSQUEHANNA  R^  N.  Branch  of.  (See  Schuyl- 
kfllB.) 

SUSQUEHANNA  R^  Havre  de  Grace,  Md.  (S.) 
(Baltimore  &  Ohio  B.  B.  Co.)  PLANS.— B»- 
building  approv.  June  10,  1007,  07,  828.  Be- 
constr.  approv.  July  27, 1008, 09, 014. 

SUSQUEHANNA  R^  Havre  de  Grace,  Md. 
(S.)  (Havre  de  Grace  &  PerryvHIe  Br.  Co.) 
PLANS.— Beoonstr.  approv.  Oct.  22,  1008,  00, 
015. 

SUSQUEHANNA  R^  between  Havre  de  Grace 
and  PerryviUe,  Md.  (S.)  (Philadelphia,  Baltt 
more  &  Washington  B.  B.  Co.)  PLANS.— Br. 
to  replace  existing  str.  approve  Apr.  28, 1004, 04, 
718. 

SUWANEB  Ri,  Fla.  (S.)  (Suwanee  &  San  Pedro 
B.  B.  Co.)  PLANS.- Approv.  Aug.  0, 1001, 0S8, 
68A. 


SUWANEB  R^  Fla.  (S.)  (AUantic  Coast  Line 
B.  B.  Co.)  PLANS.— Approv.  Apr.  15, 1005, 05, 
726. 

I 

SUWABTEE  R^  Bradford,  Fla.  (S.)  (Br.  of 
hedayeite  and  Suwanee  Coimties.)  PLANS.— 
Approv.  July  16, 1006,  07, 830. 

SUWiUTBE  R^  Itowlhig  Park,  Fla.  (S.)  (Br.  of 
Lafayette  and  Suwanee  Counties.)  PLANS.- 
Approv.  Jan.  11, 1012, 12, 1304. 

SUWANEB  Ri,  Lnrayvffle,  Fla.  (S.)  (Br.  ol 
Lafayette  and  Suwane»  Counties.)  PLANS.— 
Approv.  Oct.  12, 1006,  07,  822. 

SWAN  CREEK,  Toledo,  Ohio.  (S.)  (Lake 
Shore  &  Mkhigan  Southern  By.  Co.)  PLANS.- 
Beoonstr.  plans  approv.  Sept.  15, 1896, 97,  531. 

SWAN  CREEK,  Toledo,  Ohio.  (S.)  (Lima  A 
Toledo  Tractkm  Co.)  PLANS.— Approv.  Mar. 
2, 1008,  08,  872. 

SWAN  CREEK,  Green  Street,  Toledo,  Ohio. 
(S.)  (City  br.)  PLANS.— Approv.  Mar.  31. 190$, 
05,726. 

SWAN  CREEK,  Monroe  Street,  Toledo,  OhiOL 
(S.)  (Lake  Shore  &  Michigan  Southern  Ry.  Co.) 
PLANS.— Approv.  Aug.  1, 1007,  08, 86& 

SWIFT  CREEK,  Vanoeboro,  N.  C.  (O.)  (Craven 
County  br.)  PLANS.— Alteratkms  to  be  com- 
pleted on  or  before  Jan.  1, 1004, 04,  721. 

SWIFT  CREEK  (at  Vanceboro)  and  BRICBS 
CREEK,  N.  C.  (S.)  (Craven  County  br.) 
PLANS.— Approv.  Aug.  3, 1007,  08,  8fl0. 

SWIFTS  Rn  Onset,  Mass.  (S.)  (Middleboro, 
Wareham  &  Buzzards  Bay  Street  By.  Co.) 
PLANS.— Approv.  July  18, 1001, 02,  583. 

SWINOMISH  SLOUGH,  WadL  (O.)  (Se- 
attle &  Northern  R.  B.  (^.)  PLANS.- Be- 
quired  alterations  to  be  oompletad  on  or  before 
Jan.  1,  1801;  time  informany  extended  to  Apr. 
1, 1801.  Officer  in  charge  reported  that  the  work 
would  probably  be  oomjileted  by  Oct.  0,  1891. 
91,433. 

SWINOMISH  SLOUGH,  near  La  Conner, 
Wash.  (S.)  (Skagit  County  br.)  PLANS.— 
Approv.  Mar.  6, 1007,  07, 825u 

SWINOMISH  SLOUGH,  Skagit  County,  Wash. 
(Sp.,  eto.)  (County  br.)  LEGISLATION.— 
Coimty  au.  to  constr.  br.  under  act  Sept.  19, 
1800,  sec.  7,  and  act  of  Washhigton,  92,  404. 
PLANS.-Approv.  Apr.  21, 1802, 92,  iM. 
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s  Uw  ship  dun.,  VmIl  (B.) 
r.)  PLANS.— Approv.  Sept.  », 
I  cItT'i  ippUistlini  of  Oct.  30, 

W»r  m..  Not.  15,  18W,  certain 
ths  ipwUed  candltloiu  leipeot- 
gr  [a.    »«,<»■ 

„lanrey).  W»»h.  (S.)  (OrsRon 
K.  B.  Co.)  FLANS.— Appmv. 
B,  B7I.  UodUed  ptoiu  approv- 
[Ot  109B.  Furtlier  mtidtDotiaD 
911,  II.IOM. 

WATERWAY,  B.  UtJl  SlTMt, 
{Cltj  br.)     PLAN8.- 


.lui.  1 


T,  07,  8 


iH.    (Dr.)    II,  lOTS. 

K  B,  Uln.     (Sp.)     (Quttmm 

0,  (ct  Mw.  1,  1W6.    PLANS.— 

,  isoo,  OS,  goo. 

[E  IL..  Deu  AiliWMNi  LandtDi, 

«flm  Coonly  l».)     PLANS.- 

,  im,  10, 10%.- 

IB  B^  oeu  Hfaitei  Cttr,  Mb*. 

bounty  br.)     PLANS.— Appniv. 

1,1309. 

IE   E,   Pblltpp,   Min.       (Bp.) 

ge  Co.,  Mid  ttw  Ymoo  &  HInto- 

1.  R.  Co.)  LEOIeLATION  — 
0  cotutr.  hr.hjtct  May  J«.  1800- 
nn.  Ituw  1,  UBT,  97,  SO;  11111 
>,13tS. 

m  ■,  Bhcn  Uoond,  Hba.  (B.) 
7  hr.)     PLANS,- Approv.  Deo. 


l3.-Appro».    luno  ffl,   IBOO,  00, 

BEEK,  n»r  NorlDlk,  Va.  (B.) 
&  Lljht  Co.)  FLANB.— AppiOT. 
00,  TO). 

EEEB,  near  Norlalk.  Va.  (S.) 
.UaaUc  TetmlDil  Co.)  PLANS.— 
tt,  im,  M,  631. 

BEBE,  Vs.    (A.)    (Tuuisn  Crak 
.)     PLANS.— 1 
led  (giJnft  ttie  compeDT, 
Un;  for  an  locmnd  vidtb  or  dnw 
L  to  be  in  Uea  of  chaoeea  required  tn 
Hit  id,  isoe,  approv.  Jane  K,  laW, 


(Pitt  CoontT 

1^0    PLANS.— Ap|irov,OcL7,l*07,O8,Bro. 

TAB  B.,  PUabaro  Lsodlnc,  N.  C.  (B.)     (Pitt 

County  bt.)     FLANfl.- Apprev.  Juno  7,  1B04, 

o*,na. 

TAB  B„  TartWTO.  N.  C.   {flp.,etc.)    (Albemarte 
A    Ralelgb    B.    K.   Co.)       LEOISLATION- 
Compuiy  »u.  to  oonatr.  br,  undor  act  Sept.  IS, 
laeo,  sec.  7,  ami  act  ol  North  Carolina.  PLANS.— 
New  br.  appnT.  Aug.  t,  im,  92.  «g. 
TAB  B,  Taiboco,  and  B«U»  Br.,  13  m.  abora 
Tarbtro,  N.  C.  (O.  andS.)  (Edgecombe  County 
bn.)    PLANS.— Each  br.  to  have  a  draw  span, 
■with  clear  opentngi  ol  30',' to  be  plawd  o\-ei  ttie 
middle  chao.,  the  opontagi  paialW  with  nirrent 
and  diawi  eaaily  worked,  to  be  completed  on  or 
bebre  Feb.  1, 19M,  B«.  «J.    Bemnstr.  plan*  tor 
the  Tarboro  bi.  approv.  Juno  II,  18Bfl,  06,  IX, 
TAB  R,  WaAhKtOT,  N.  C.    (8.)    (Waihlnglon 
A  Vandemen  R.  R.  Co.)     FLANS.- Approv. 
Sept.  T,  lao4,  OS,  TV. 
TAUNTON  OBBAT  B^  between  Dighton  and 
Berkley,   Mbm.       (B.)       {Briito!    County    br.) 
PLANS.— Keconitr,  plana  approv.  Aug.  11, 18B0, 
fte,«T. 
TAUNTON  GBBAT  B,  between  Fall  R.  and 
Somemt,   Mam.      (B-)      (Bristol  County   br.) 
PLANS.— Rooonili.  o(  eitattng  br.  approv.  Jan. 
33,  IBIl,  lit,  1304- 
TAUNTON  ft,  Maaa.    (Dr.)    11,1078. 
TAUNTON  B,  Ma«.,  Somerset  to  Fall  H.   (O.) 
(Old  Colony  R.  B.  Co.)    88,  MSB;  BO,  8TI:  00,      . 
HO.      LEOISLATION.— Retened  to  Rept.  ol 
Jmtico  with  lequeit  that  action  be  taken  ai  pre- 
Kilbed  by  law,  89.  37B.    Nottoe  Mrved  ai  to  at 
teratlona   reqaiied,    00,   MO.       PLANS.-Ua). 
LIvermore  iscgm.  placta(  draw  protKtlmi  par- 
allel to  tlH  cuiTBnt,  and  hicreulng  Uie  drew 
openbig,  S8.96N.    Alteratlona  requUed  by  Eay 
1,1880.    NoaetknilBkHi.    S»,37G. 
TAUNTON  B,  at  FaU  R.,  Man.    (S.)    (HtaW 

br.)    PLANB.-ApproT.  June  2, 11(06,06, 807. 
TAUNTON  Bn  Somenol,  Mi»>.      (8.)      (New 
York,    New   Haven   A   Harltord   R.   E.   Co.) 
PLANS,— Approv.  Kay  9,  IMS,  06,  SQO. 
TAUNTON  B„  Tannton,  UaM.    (8.)    (City  br.) 
PLANS.— RobuDdlm  approv.   Aug.    M,   IM*, 

,  Tex.      (S.)      (leDeraan 


TATLOBS    I 

County  br.)  PLANS.- Approv.  Jane  JO,  UOt, 
06,  436  Reconvtr  plana,  to  replaoe  the  one  d^ 
atioyod'by  nprm,  approv.  Kar.  M,  IBW,  08,  SJS. 

ra.  (Dr-)  OS,  Ul:  07,  TATLOBS  BAXOU,  near  Port  Aithnr,  Tex. 
(a.)    (JefleTwn  County  br.)    PLANS — Appfor. 

1.)  Apr.Hl«M,0*,71«, 


i 
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OU  (br.  fa  fUm  d  Out  at  Tth 
Straat  BoMl),  Port  Arthur,  Tei.  (S.)  (Jelht- 
an  CooDtir  br.)  PLAKB.— Naw  br.  it  new 
iDcattgn  spi^tiv.  Uar.  0,  ISII.  11,  tOB7. 

TCBOUTACABOtlPFA  B^  bslow  UaVa 
Feny,  Mm.  tS.)  (Harriaoil  Coonlr  br.) 
PLANS^-Appmr.  Ani-  37,  llOg,  OS^  Hi. 

TCHDia  LAKK,  Hlkrtni,  UtaL  (S.)  (HolEiHi 
CcxmtT  be.)  PLANS.— A^^roT.  Bapt.  14,  18C», 
10,1014. 


TBCBB    BATOC,     BajtiOa    PluUtkm,    mar 

Jeueratte,  1a      (B.)      (H.   Btelbj  Sandan. 

PLANS.— ApproT.  June  1,  ItOT,  07,  gU 
TBCHK  BATOU,  Braaiu  Bi.,  Bt.  UartlnTlIto, 

La.    (B.)    (Bt.  Uartin  Paridi  br.)    PLANS.— 

Apimv.  jDlr  S,  1998,  VS.  &36. 
TBCHB  BATOU,  naaf  Bream  Br.,  La.     (8.) 

(Hocgan'i  Loublana  Si  Tsiaa  R.  B.  A  S.  a.  Co.) 

FLANS.— AppniT.  Apr.  4, 1)06, 06.  S& 
TBCHK  BATOC,  BnllinU  C<n«,  L«.    (8.)   (SL 

Uattln  Farbh  bt.)   PLANS.— Appro*.  Sept.  11, 

lem,  00,  tw. 
TBCHB  BATOC,  Cahunat  Plantatkn,  U.    <B.) 

(Daniel   Tbompian'i  far.)      PLANS.—Appnr. 

liar  £,  ises,  08,  Sit. 

TBCBB  HAXOD,  Cnterrlla,  I*.  (S.)  (Br.  of 
HBKi.lCBikn>,SchinnAHarkn>.)  PLANS.- 
Br,  to  replace  eilMiii  ta.  appnv.  llai.  30,  Itw, 


•nCHE   BATOC,  I 

(Iberia.    Bt    Ilarr    *    Eattam    B.    E.    Co.) 

FLANS.— Apprav.  Dto.  8,  IBll,  IS,  UDl. 
TtCHE  BATOtI,  FruUhi,  L«.    (S.)   (St.  Mar; 

Park  AnOElatkin.)      PLAMB.—Hodiaad  pfavu 

appiOT.  Mar  T,  UOa,  03,  BSa 
TBtnB  BATOC  JeueretU,  Ia.     (B.)    (Town 

te.)    PLANe.—Approv.  Not.  11,  1809,07,  Sa. 
TBCHB    BATOTI,   near    LcodtIUb,    La.       (8.) 

(Morgan's  Loolilana  A  Texaa  B,  B.  A  S,  B.  Co.) 

PLANS.— AppniT.  Jime  II,  ItOS,  (M,  SOT. 
TBCBB  BATOU,  iMar  LueaavOle,  La.      (6.) 

(Adrleo  OoiuoullD'i  br.)      PLANS.— ApmT. 

July  X,  18H,  B4,  420. 
TBCHB  BATOU,  New  Iberia,  1«.     (S.)    (Bn. 

Catberlna  Eratb.)     PLANS.— Apprav.  Sept.  B, 

IMS,  04,  TI4. 
TBCHE  BAYOU,  near  Oaklavn  Flaotatkm,  SL 

Uai7  Parhh,  La.     (S.)     (Iberia,   St.  Bar;  It 

Eaaum  R.  R,  Co.)    FLANB.— Approv.  Apr.  0, 

ma,  13,1107. 
TBCBB  BATOC,  In  pwlshol  St.  HaiT,  La.  (B.) 

(Bbadyslda  Co.,  Ltd.)    PLANS.— Apptor.  Julr 

11, 1011, 13, 1W). 
TBCHB  BATOC,  Rnth  Plaotatlmi.  St.  Uartlu 

Fariih,  La.    (B.)    (R:  Uartlu  Sugar  Co.,  Ltd.) 

FLANS —ApproT.  Apr.  30, 1800,  00, 833. 
TBCHB    BATOU,    St.    lobna    Fbrntatkin,    St. 

MartiD  Farbh,  La.    (8.)    (J.  B. 


TBCHE  BATOC,  Bt.  Wartln  Parii 
(Br.    of    Frank    O.    Bnnuaid.) 
ApproT.  Oct.  S,  inS,  06,  SOS. 

(B.)   (Ka7>Uina  PlantatlDa,  John  F< 
PLANS.— Beoonftr.  plana  tpfom,  I 
06,417. 
TBCHB   BATOC,   Bt   MarttaTflle, 
Parish,  I*.    (S.)   (Citx  br.)   FLAN 
Jnlj  38, 1807,  07, 014. 
TBCHE  BATOU,  Sanli  PlanUtloi 
(Iberia  Parbh  br.)    PLANS.-Appi 
1007,  07,  KI7. 
TBCHB  BATOU,  Sonall  Plantatto 
(1.  N.  Pbarr  A  Scau,  Ltd.)    PLAN 
War  U,  1907, 07, 837. 
TBCHB  BATOC,  near  WyctM  Fla 
(B.)  (New  Iberia,  Bt  Uartto  &  Not 
Co.)    PLANS.- ApptoT.  Sept  1, 101 
BATOU,  lA      (S.)      (Ne 
"     B.  Co.)     PLANS.-* 
081 

B.    (Dr.)    03,S81. 
Bee  Ohio  R.) 

(O.)  LEOIB 
the  Bait  Tamos 
A  Oeorgla  and  the  Uemphli  A  Char 
oompanlei  as  to  required  alteratkau, 
TBNNBSBEB  B^  Cbattanooca.  (Sp 
ACbariestODB.  R.  Co.)  8S.3aO.U 
LATION.— Br.  an.  by  act  Feb.  S,  1 
PLANS.— Hod  HM  plans  snbmittail 
In  the  olev.  would  afflod  no  obatad 
luiTlgatlciii,  SB,  3U1. 


Streets,  Cbattai 


I  W.  01 

(Sp.) 


Conntr  br.)    An.  act  Feb.  IS,  1011. 

Apprav.  July  11, 1)11,  IS,  ms. 
TENNESSEE  B,.  Douglaa  Street,  I 

Teon.    (Bp.)    (BamOIOD  CouDtr  i 

Feb.  IS,  1)11.    FLANS.— Appniv.  J 

13,iau. 
TBNNBS8EB  B,  DaaTlDe,  Tton. 

vOk   A   NuhvDla  R.   R.  Co.)     P 

constr.  plaDi  sppnr.  Juae  14, 1HI8,  i 
TBNNBSSBK  &,  Docatnr,  Ala.   (S. 

Rj.  Co.)    PLANS.— Reconstr.  app 

I90D,  01,  m. 

TENNESSEE  B,,  Florenoe,  Ala.;  D 
Bridgeport.  Ala.-,  JahnsouTlUe, 
aabertsvDIe,  Kj-.  (A.)  (J  brs.) 
PLANS.— Lt  Cd.  Barlow  report 
tatsteata  ol  navIgatlDD  required  th 
or  material  modlBeatVm  of  the  I 

~  and  that  the  draw  spans  ol  tbe  br 
pert,  lohnamvine.  and  ODbertnOI 
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PLAK8.— Sp6oiflBdl    iltenliaDt   imulfBd 
wmptetBd  bj  Sept.  1, 18B1, 9U  488. 


Kit  FknTBDce,  Ala.;  JofaDsanTllte, 
lmn4  nd  GflbertsvillB,  Ky.  (A.)  (hUmpbSM 
k  QadeBton  B.  R.;  MadtvfllB,  GhatteDooga  A 
St  Loob  B.  B.;  and  GbeaapeakB,  Ohio  &  Soutli- 
vectemR^B.)  88,2662.  PLANS.— Hi^.  King 
neom.  ranunral  and  relocatioD  of  ttae  draws  in 
thesB  tn.,  88»  3563.  Tabular  Btatenunt  of  bn. 
on  file  Tgnnoiroe  and  Cumberland  Bs.,  88»  2565. 


(O.)  (Mem- 
phis k  Cbarleslon  B.  B.  Co.)  FLANS.— Al- 
tHBtions lequlred  by  Jmio  l,  U8B;  timaextoDded 
toDee.l,188».  80,374. 


ft^  OflberisviDe,  Ky.  (Sp.)  (Cbi- 
oco,  St.  Looia  dc  New  Orleans  R.  B.  Co.— 
mbois  Central  R.  B.)  Beboflding  an.  act  Kar. 
17,  1904.  PLANS.—Rebnllding  appror.  Apr. 
28,1904,O4»712L 


B^  JohnsonTille,  Tenn.  (Sp., 
etc)  (Naabyffle,  Cbattanooga  &  St.  Loals  By. 
Co.)  901,  340;  92,  401;  03,  472.  LEGISLA- 
TION.—Company  au.  to  oonstr.  new  br.  under 
acts  Aug.  11, 1888,  and  Sept.  10, 1890.  sec.  4,  90 
MB;  92,  401.  PLANS.— Prooeedlngs  being 
bBKon  anew  under  tbe  aboTe  acts,  plans  for 
nev  te.,  to  leplaee  tbe  old  one,  appioy.  Nor. 
19,  1891.  New  br.  to  be  completed  and  such 
portioDs  of  old  sir.  as  would  dbstr.  navigation 
removed  on  or  before  Nov.  16,  18M;  modified 
pIsDs  for  altering  old  br.  approT.  Apr.  18,  1803. 
92, 401;  9a.  472. 

TE!nfB8SVE  B^  KnoxriOe,  Tenn.  (Sp.) 
(ICarietta  &,  North  Ctoorgia  B.  B.  Co.,  snooessors 
tD  tbe  KnorviDe  Southern  B.  B.  Co.)  LEQI8- 
LITION.— Company  au.  to  oonstr.  br.  by  act 
Aof  .  0, 1800;  amended  as  to  time  within  which 
tbe  br.  was  to  be  commenced  and  completed  by 
set  Jiily  28,  1802,  93»  463.  OPEBATIONS.— 
On  Feb.  8, 1803,  br.  reported  completed,  93, 463. 
PLANS.— KnoxviUe  Southern  B.  B.'s  plan 
ipprov.  Feb.  27,  1800.  Modified  plans  of  the 
Marietta  &.  North  Georgia  B.  B.  Co.  approv. 
Sept.  39,  1803,  but  merger  of  companies  not 
ncognlsed.    93,463. 

TBNlfESSEK  B^  Knoxville,  Tenn.  (Sp.) 
(Kbox  County  br.)  LEOISLATION.-County 
KL  to  replace  existing  str.  by  act  Mar.  38,  1806. 
PLANS.— To  replace  the  exisUng  str.  approy. 
Ime  13, 1806,  96,  434. 

TENIIESSEB  Bi»  London,  Tenn.  (A.)  (South- 
ern By.  Co.)  PLANS.— Beoonstr.  approy.  Mar. 
13,1905,05,738. 

TKNHES8EK  B.  (Little),  near  Niles  Ferry, 
Tenn.  (O.)  (Marietta  it  North  Georgia  By. 
Co.)  PLANS.— Specified  slterations  required  on 
or  before  Jan.  1, 1803,  91, 436. 

tEMHBSSBB  (LitUe  Tennessee)  B^  Niles  Ferry, 
Teon.  (O.  and  A.)  (Atlanta,  Knoxvffle  & 
Nortbem  By.  Co.)  FLANS.— Alterations  to  be 
completed  on  or  before  1  yesr  after  Apr.  8, 1001, 
01,6(& 


TBNNBSSBB  B.,  at  Oats  laid,  and  MuDns 
Cove,  Marlon  County,  Tenn.  (Sp.)  (Miemphia> 
Chattanooga  B.  B.— Southern  By.  vjstem.)  An. 
act  Feb.  1,  1006.  FLANS.— Appfov.  Apr.  18^ 
1006,OA»72L 

TBNNB8SBB  B.,  PeffyyUle,  Tenn.  (Sp.) 
(Tennessee  Midland  B.  B.  Co.)  LBGISLA- 
TION.— Au.  by  actMayl4, 1888.  PLANS.— Be- 
ylsed  plan  and  location  sul^mitted  and  approy. 
by  the  Sec.  of  War,  Aug.  21, 1880,  90, 336. 

TENSAS  B.,  Daniels  Ferry,  La.  (Sp.)  (The 
New  Orleans,  Natches  A  Fort  Scott  B.  B.  Ck>.) 
LEGISLATION.— Au.  by  act  Mar.  1,  1880. 
PLANS.— Pton   and   location   submitted   and 

'  approy.  by  Sec.  of  War,  Dec.  10, 1880, 90, 837. 

TBNSAS  Bi,  near  Daniels  Ferry,  La.  (S.)  (New 
Orleans  &  Northwestern  B.  B.  Co.)  PLANS.— 
Bebuilding  approy.  Oct.  30, 1008, 09, 016. 

TBNSAS  B^  Ala.    (Dr.)    08,866. 

TBNSAS  B,  near  BobOe,  Ala.   (8.)   (LouisvlDa 

A,  Nadiyille  B.  B.  Co.)  PLANS.— Beconstr. 
plans  approy.  Sept  28, 1800, 00^  600. 

TBBl&EBONNB  BATOU,  Piesque  Isle  Planta- 
tion, near  Houma,  La.  (S.)  (Br.  of  parish  of 
Terrebonne,  La.)  PLANS.— Approy.  Aug.  25» 
1011, 12, 130L 

THAMES  Bi,  England,  and  SBINB  B.,  Fiance. 
PBOJECTS.— Description  of  brs.  crosdng  both 
Bs.,  75,  ii,  228. 

THAMBS  B.,  entrance  to  Long  and  (}larks  Cove, 
Conn.  (S.)  (Norwich  &  Worcester  B.  B.  Co.) 
PLANS.— Openings  to  be  left  at  these  localities 
(between  AUyns  Pt.  and  Groton)  approy.  July 
11, 1808,  98,  536. 

THABIEB  Bi,  near  New  London,  Conn.  (Sp.) 
BE.  B.,  84, 1770.  (Col.  Newton,  Lt.  CoL  Elliot, 
and  Ma|.  McFarland,  U.  S.  Army,  and  Capt 
Phythlan  and  Comdr.  Mahan,  U.  S.  Navy.) 
LEGISLATION.— Br.  au.  by  act  Mar.  3,  1883, 
84,  380.  PLANS.— Tbe  following  modifications 
were  reoom.  by  BE.  and  approy.  by  Sec.  of  War 
Br.  to  be  raised  to  leave  a  clear  height  of  80'  at 
h.  w.;  draw  to  be  provided  with  suitable  p.  rests; 
steam  flog  signal  and  suitable  lights  to  be  at- 
tadnd  to  the  br.,  84, 1770. 

THAMBS  B.,  at  New  London,  Conn.  (S.) 
(New  York,  New  Haven  &  Hartford  R.  R.  Co.) 
PLANS.— Br.  to  replace  an  existing  str.  approv. 
Feb.  10, 1010, 10, 1027. 

THAMBS  B.,  Smiths  Cove,  New  London,  Conn. 
(O.)  (Central  Vermont  By.  Co.  and  New  London 

B.  B.  Co.)  PLANS.— Alterations  to  be  com* 
pleted  withhi  30  days  from  June  17  and  18, 1003, 
03,653. 

THOBOFABB  (hiside),  Albany  Avenue,  Atlan- 
tic City,  N.  J.  (8.)  (Atlantic  County  br.) 
PLANS.— Approv.  Jan.  3,  1001,  01,  664.  Be- 
constr. of  existing  br.  approv.  June  5,  1013,  12, 
1307. 

THOBOUGHFABB,  Atlantic  City,  N.  J.  (S.) 
(West  Jersey  A.  Seashore  B.  B.  (To.)  PLANS.— 
Approy.  Feb.  34, 1006, 06, 804 
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THOBOUGHFAaB  (insldA),  Ventnor,  N.  T. 
(S.)  (AUantlc  County  br.)  PLANS.— Beplao- 
ing  azlsting  str.  appror.  July  90, 1006, 00*  014. 

THOBOITGHFARE  (Gould  Lake  or  Joe  Ooold 
Narrows),  Mixm.  (8.)  (Bass  Brook  town  br.) 
PLANS.— ApprOT.  Ang.  25, 1009, 10|  1034 

THBEB-MUJS  ClUSBK,  Ala.  (A.)  (Mobile 
County  br.)  PLANS.— Change  to  drawbr. 
approY.  Apr.  34, 1803,  93»  473. 

THSEE-BflLB  CBEBK,  Ala.    (Dr.)    08»86S. 

THREE-MUJS  CREEK,  near  Mobile,  Ala.  (A.) 
(MobOe  4t  Btrmingbam  Ry.  Co.)  PLANS.— 
Proceedings  haying  been  instituted  against  the 
R.  R.  company,  alteration  plans  were  approv. 
Not.  39,  1893,  on  condition  that  the  existing 
obstr.  be  removed  by  Feb.  11,  1894;  time  ex- 
tended to  May  11  and  July  31, 1804,  94, 43a 

THREE-MILE  CREEK,  near  Mobile,  Ala.  (S.) 
(Mobile  County  br.)  PLANS.— Approv.  Jan. 
18, 1900, 00. 700. 

THREE-MILE  CREEK,  Laurent  Plantation, 
Mobile  County,  Ala.  (8.)  (Mobile  Terminal  & 
Ry.  Ck).)  PLANS.— Approv.  Oct.  8,  1011,  1% 
1301. 

TILLAMOOK  R.,  near  month  of  Trask  R.,  Greg. 
(S.)  (Tillamook  County  br.)  PLANS.— Approv. 
May  14, 1909,  09, 918. 

TITTABAWASSEE  R^  Saginaw,  Mich.  (S.) 
(Saginaw  County  br.)  PLANS.— Br.  to  replace 
existtag  str.  approv.  Apr.  21, 1906, 08, 872. 

TITTABAWASSEE  R.,  on  line  between  sees. 
18  and  19,  <T.  12  N.,  R.  4  £.,  Mich.  (S.)  (Sagi- 
naw County  br.)  PLANS.— Approv.  Dec.  34, 
1009,  10,  1026l 

TOLAT  CREEK,  Sonoma  County,  CaL  (8.) 
(Bay  Counties  Ry.  Co.)  PLANS.— Approv. 
July  14, 1906,  07,  820. 

TOMBIGBEE  Ri,  Miss.  (Sp.)  (Monroe  County 
br.)  LEGISLATION.— County  au.  to  oonstr. 
br.  by  act  July  7,  1898.  PLANS.— Modified 
plans  approv.  Nov.  3, 1808,  09, 618. 

TOMBIGBEE  R^  Columbus,  Miss.  (S.)  (Mo- 
bile 6l  Ohio  R.  R.  Co.)  PLANS.— Rebuildfaig 
approv.  Sept.  12. 1904,  05, 721 

TOMBIGBEE  R^  near  Fulton,  Mta.  (S.) 
(Itawamba  County  br.)  PLANS.— Approv. 
Mar.  31, 1905,  05, 726. 

TOMBIGBEE  R^  near  Ironwood  Bluff,  Miss. 
(Sp.)  (Itawamba  County  br.)  Au.  act  Feb.  4, 
1911.    PLANS.— Approv.  July  13, 1911, 12, 1296. 

TOMBIGBEE  R^  Stones  Ferry,  Tenn.  (Sp.) 
(Alabama,  Temiessee  &  Northern  R.  R.  Co.) 
Au.  act  Jan.  14,  1907.  PLANS.— Approv.  Jan. 
25, 1907,  07,  818. 

TOMBIGBEE  R^  Waverly,  Miss.  (Sp.)  (Georgia 
Pacific  R.  R.  Co.)  88,  309,  2S08.  LEGISLA- 
TION.— Br.  au.  by  act  Mar.  3,  1887,  88,  2506. 
PLANS.— Br.  as  proposed  not  considered  an 
obstr.  to  navigation,  88, 2508. 

TO€TLE  R^  near  Castle  Ro<ir,  Wash.  (8.) 
(Northern  Pacific  Ry.  Co.)  PLANS.— Approv. 
July  9, 1910, 11, 1081. 


TOWN  CREEK,  N.  C.  (A.)  (County  br.) 
PLANS.— Capt.  Bixby  recom.  the  inaertioo  <rf  a 
draw  span  of  40'  clear  be  required,  88, 2515. 

TOWN  CREEK,  N.  C.  (8.)  (Bnmswfek  County 
br.)    PLANS.— Approv.  Oct.  15, 1000,  10^  1024. 

TOWN  CREEK,  Brunswick  County,  N.  C.  (A.) 
PLANS.— Draw  opening  or  the  removal  of  the 
br.  recom.,  88, 2548. 

TOWN  CREEK,  between  Navassa  and  South- 
port,  N.  C.  (Sp.)  (Wilmington,  Brunswick  & 
Southern  R.  B.  Co.)  Au.  act  May  6,  1910. 
PLANS.— Approv.  Apr.  12, 1010,  lO,  102L 

TOWN  Rt  Qnincy,  Mass.  (S.)  (Falloo  Bras.) 
PLANS.— Approv.  Mar.  4, 1908,  08,  872. 

TOWNSBND  GUT,  Me.    (Dr.)    04,710. 

TOWN8BND  GUT,  Townaend,  Me.  (8.) 
(Town  br.)  PLANS.— Approv.  May  1,  1896, 
90,426. 

TRACBTS  CREEK  and  ROCK  HOLE 
CREEK,  at  head  of  Herring  B.,  vicinity  of 
Traetogi  Landing,  Md.  (S.)  (Anne  Arundel 
County  bra.)  PLANS.— Approv.  May  11,  1907, 
07,827. 

TRADEWATER  R.,  Ky.  (Sp.)  (Ohio  Valley 
R.  R.  Co.)  88,  309.  L£GISLATION.-Br. 
au.  by  act  Feb.  21, 1887, 88, 2472.  PLANS.— De- 
scr^tion  of  proposed  br.,  88,  2473.  Mi^.  Stick- 
ney  reported  that  the  br.,  when  fSntshed  u 
proposed,  would  present  no  material  obstacle  to 
navigatkm,  88, 2473. 

TRAIL  CREEK,  Franklin  Street,  Michigan  City, 
Ind.  (A.  and  Sp.)  (City  br.)  89,  2803;  90,  33& 
LEGISLATION.— Constr.  an.  by  acts  June  29, 
1888,  80,. 2808;  and  Apr.  22,  1890,  90,  338. 
PLANS.— If  propeiiy  eonstr.,  and  partknilariy 
if  maneuvered  by  steam,  this  br.  would  not  obstr. 
navigation  to  any  great  extent,  80,  2803.  Plan 
and  location  submitted,  and  approv.  by  Sec.  o( 
War,  June  4, 1890,  00, 33& 

TRAIL  CREEK,  6th  Street,  Michigan  City,  lad. 
(A.)  (City  br.)  PLANS.— Partiy  obstr.  navi- 
gation, 80, 2803. 

TRAIL  CREEK,  Mfehigan  City,  Ind.  (S.) 
(Michigan  Central  R.  R.  Co.)  PLANS.— Rc^ 
building  approv.  Mar.  4, 1902,  02, 587. 

TRAIL  CREEK  (Mfchigan  City  famer  H.),  Ind. 
(S.)  (Laporte  County  br.)  PLANS.— Approv. 
Aug.  10,  1901;  modified  plans  providing  br 
change  of  location  of  superstr.  approv.  Nov.  11, 
1901,  02, 584. 

TRAIL  CREEK,  FrankUn  Street,  MkOiigan  City. 
Ind.  (8.)  (Laporte  County  br.)  PLANS.— 
Reconstr.  approv.  Oct.  27, 1906,  07, 822. 

TRASK  R.    (See  TUlamook  R.) 

TRENT  R^  Jones  County,  N.  C.  (S.)  (Jonu 
County  br.)  PLANS.— Rebuilding  approv.  Oct 
30, 1908, 00, 016. 

TRENT  R.,  Newborn,  N.  C.  (O.)  (Atlantic  A 
North  Carolfaia  R.  R.  Co.)  PLANS.— Specified 
alteratk>ns  required  on  or  before  Sept  1,  1894; 
time  extended  to  Apr.  1, 1805,  04*  4SL 
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I  FoUoiSTlllB,  N.  C.  (B.)  (At- 
Joe  hr.)  PLANS— Beoonrtr. 
p.  or  dnw  tpvnn.  Aug.  3,  I9S8, 
KtloD  ot  osuur  p.  kppioT.  July 
g.  AltentloDa  to  t«  completad 
tu  tnm  Jnlr  ^.  1*0T-  I"'''  ^^ 
Lji,  08,  S73. 


LANa-] 


N.  C.      (8.) 


tJon 


r.  ippniT.  Stpt. 


rex.  (S.)  (ITonitoD,  Beuimont 
I  B.  B.  Co.)  PLANS.— ApproT. 
3.  648. 

'ex.  (B.)  (Baaaminit,  Bcrai  LBlW 
'.  Co.)  PLANS— Appcoy.  Aug. 
].  IIodlDed  pbni  tn  Uea  Uwronl 
,  1M7.  08.  SIl. 

S  m.  below  Dalls*,  Tei.  '(8.) 
r  bf.)  FLANS.— Br.  to  leptoOB 
sppiov.  Hay  a,  1»0, 10. 10». 
Hotuloa  Sbeet.  tn  Dallu,  tnd 
n>iw,  tn  Oik  ClU,  Tbx.  (8.) 
y  br.)     PLANS.— AppiDv.  Sept 


CS.) 


1.108G. 


Ubertj  CoantT,  Tu.   (8.)   (Ollll, 

<u]ta   Fa    Kr.  Co.)      PLANS.— 

^  IWl,  02.  £83. 

UtOoj  Cnmlni,  U  m.  t.  ot  Dallki, 

IConiity  be.)     FLAN8.-AranT. 

l.U)8t. 


TKIWITT  a,  «boae  M»rl«nn»,  TBI.  (8.)  (Hoot- 
lon,  BMt  A  Wart  Tia«8  Hy.  Co.)  PLAUa.— 
Becmrti.  plans  approT.  Iby  8, 1887,  07,  BW. 

TBDIITY  a,  Wflm«  CuiBtal,  M  m.  «.  of  DallM, 
Tm.  (B.)  (County  bf.)  FLANB.— Apptor. 
Feb.  a,  mi,  >1. 1080. 

TKOUT  CKEKK.  Fl«.  (O.)  (Florida  CeDbal 
&  Fentniular  B.  B.  Co.)  PLANS.-To  »  u- 
range  the  draw  ipan  and  remoie  pQea  aa  lo  gin 
a  cloar  puava  throogti  tbe  iliaw  ipan.  aller*- 
Umi  to  be  and  were  oompteted  bj  loly  X),  1811, 
01,13i. 

•taOVT  CKBXK,  vau  Dbumora,  Fla.  (8.) 
(Dural  Coonty  be.)     PLAN8.-Appro».  Mar. 

ie,i«ia.  io,iin& 

TB01:T  CBEBS,  ngv  Jaekaonvllle,  Pla.     (8.) 
(DutU    CouDtr    to.)       PLANS.— Bebuttdlng 
appiOT.  Dec.  38,  IKrT,  OS,  871. 
TBOCT  CBBEK,  on  the  Lem  Tnrner  Bead, 
Duvrt    County,    Fie,        (8.)       (County    bri.) 
PLANS.— Appniv.  Jmia  II,  ISII,  lit,  130& 
TUG  FORK.    (SeaBlgSuidTB.) 
TTIG  FOBK,  or  Big  Bendy  B.,  it  or  nsar  WO- 
llunnn,  W.  Va.     (Bp.)    (WOllamaiD  A  Pood 
Creek    B.    B.    Co.)      Ad.    act   Key   11,    1813. 
PLANS.- Approv.  June  7, 1913,  IS,  ia». 
Ttrtl^  CBEBK.  Tulb,  N.  C.    i 
County   far.)      PLANS.— BpeclOed  ■ 
raqalred  to  be  and  were  oompleted  by  lune  I, 
IBttl,  OS.  411.     AltBiatlani  to-  be  oani[daL)d 
wttUn  £  monUu  trom  Aug.  »,  ItOI,  OS,  UO. 
TCOLUMNB  a.,  neei  Tmlamne  City  Feny ,  Cri. 
(8.)  (StenMaul  County  tw.)  PLANS.- Appiwr. 
Oct.  30,  into,  04. 715. 
TTOABTS  VALLST  B.,  W,  Va.    (8.)    (BW*- 
bannOD   &   Nortbeni  B.   B.  Co.)      PLANS— 
Apprav.  Jan. «,  1904, 04.  TU. 


S 
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IT. 


O.S.  CANAL.    (SnMi 

D.  &,  rOZ  B^  imm  stmt,  AppMon,  Wh. 

(S.)      (Clt7  br.)      PI^NB.— BeooDib.  piml. 

■Lpprar.  Oct.  10,  IM,  97,Sti. 


SPECIAL   SUBJECTS — BRID0B8. 


V. 


I)  K^  AbbBTOIs,  La.  (B.) 
<„  on  Um  ol  Itorte  A  Ver- 
NS— Appcnr.  Ang.  8,  IBOl, 


VSEMIUON  (Bayoa)  K^  Tatj.  \M.  (B.) 
(VvmDiini  Pubb  be.)  PLANS.—Appnn 
Dm.  S,  NOl,  OB,  Sm. 

VKBMIUON  B»  U  VwmltlaD,  Ohio.  <8.) 
(New  York  CeDtnl  Line*.)  PLANS.— B» 
buOdlni  spproT.  Mh.  34,  »10, 10,  KM. 

VINCENT  BATOU,  BlkMI,  lA.  (S.)  (St.  Tun- 
muif  Ptrlab  br.)  PLANS.— Appro* .  Apr.  3, 
vm,  07,  OK 


(Vtrmabii    FuWi   br.) 
LIi(.».U0I.O3,»t 
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WABASH  B^  near  Kerom,  Ind.    (8p.)  89»  383, 
aoil.     LEGISLATION.— Br.  an.  by  act  June 
80, 1879,  82,  268.    PLANS.— ApproT.  of,  leoom. 
by  Chief  of  Engtneen,  82,  aoiL 

WABASH  B.  (A.)  (1,  Main  Street  br.  at  La 
layette;  2,  Lake  Erie  A  Western  R.  R.  br.  at 
Lafayette;  3,  Wabash,  St.  Louis  A  Pacific  R.  R. 
br.  at  Attica;  4,  Chloaso  A  Great  Soothem  R.  R 
br.  at  Attica:  6,  Indiana,  Bloomfaigton  A  West- 
em  R.  R.  br.  at  Covington,  and  Columbus  A 
St  Louis  R.  R.  br.  near  Lodl,  Ind.)  88,  26M. 
PLANS.— MaJ.  MiUer  reported  all  these  brs. 
complete  obstrs.  to  S.  S.  navigation  at  and  above 
a  medium  stage  of  water,  and  reoom.  insertion 
of  draw  spans  over  the  h.-w.  chan.  of  60'  width 
in  the  clear,  88, 2567. 

WABASH  B^  near  Mount  Carmel,  m.  (Sp.) 
(EvansvUle,  Mount  Carmel  A  Northern  Ry.  Co.) 
Au.  act  June  30, 1906.  PLANS.— Approv.  Dec 
23, 1906,  07.  818. 

WABASH  B.,  near  Mount  Carmel,  111.  (Sp.) 
(Leonard  J.  Hackney  and  Frank  L.  Littleton— 
EvansvOle,  Mount  Carmel  A  Northern  Ry.  Co.) 
Au.  act  Apr.  15,  1910.  PLANS.— Approv.  May 
10, 1910, 10, 1023. 

WABASH  B^  near  Riverton,  Ind.  (Sp.)  (In- 
dianapolis Southern  R.  R.  Co.)  Au.  act  June 
30,  1879.  PLANS.— Reconstr.  approv.  Feb.  S, 
1910, 10, 1021. 

WABASH  B^  in  Vigo  County,  Ind.  (Sp.)  (South- 
em  Indiana  Ry.  Co.)  Au.  act  Apr.  7,  1904. 
PLANS.— Approv.  Oct.  28. 1904,  Off,  730. 

WABASH  and  WHITE  Bs^  Ind.  (A.)  88,264r 
90,  341.  PLANS.— List  of  brs.  without  draws 
and  fDrming  total  obstrs.  at  high  stages,  88, 2648. 
Mai.  Stickney  recom.  it  be  made  optional  with 
the  br.  owners  whether  they  insert  a  draw  and 
guard  p.  or  raise  their  brs.  enough  to  obtain  20^ 
clearanoe  between  the  tower  chord  and  h.-w. 
mark,  88, 2648. 

WACCAMAW  B^  Ck>nway,  S.  C.  (8.)  (Con- 
way A  Seashore  R.  R.  Co.)  PLANS.— Approv. 
June  22, 1903,  03,  6S0. 

WACCAMAW  B^  near  Conway,  S.  C.  (Sp.) 
(Horry  (k>unty  br.)  Au.  act  Feb.  15,  1911. 
PLANS.— Approv.  Apr.  21, 1911,  11, 1060, 1061. 

WAIXACE  CBEBK,  S.  C.  (S.)  (Colleton 
County  br.)  PLANS.— Approv.  Aug.  8,  1902, 
03,645. 

WAIXUSKI  B^  Oreg.  (Sp.,  etc.)  (Clatsop 
Ckmnty  br.)  LEGISLATION.— County  ao.  to 
constr.  br.  under  act  Sept.  19,  1890,  sec.  7,  and 
act  of  Oregon.  PLANS.— Modified  plans  approv. 
Oct.  26, 1891,  99t  400. 


WAFPINGBB  CBBBK,  N.  T.  (O.)  (New 
York  Central  A  Hudson  River  R.  R,  Co.) 
PLANS.— Alterations  to  be  completed  oo  or 
beioreO  months  from  Oct.  23, 1906,  07, 828. 

WAPPDfOBB  CBBBK,  New  Hamburg,  N.  Y. 
(S.)  (New  York  Central  A  Hodson  Riw  R.  R. 
0>.)    PLANS.— Approv.  Feb.  7, 1907, 07,  82&. 

WAPPOO  CBEBK,  S.  C.  (O.)  (Klann  Br. 
Co.)  PLANS.— Altentkms  to  be  made  within  4 
months  from  Mar.  30, 1910,  lO,  1033. 

WAPPOO  CUT,  St.  Andrews  Paridi  to  James 
Isld.,  8.  C.  (8.)  (Wappoo  Br.  Co.)  PLANS.- 
Approv.  Sept  33,  18B6,  after  change  made  in 
locatkm,  90, 630. 

WAKDS  CBEBK,  Carteret  County,  N.  C. 
(County  br.)  PLANS.— Approv.  Ju^  19,  1910. 
11, 1063. 

WABEHABI  B^  at  Narrows,  Wareham,  Mass. 
(S.)  (New  Bedford  A  Onset  Street  Ry.  Co.) 
PLANS.— Approv.  July  10, 1901,  OS,  58S. 

WABM  SPBINGS  CBEBK  and  COYOTE 
CBEBK,  near  Alviso,  Cal.  (S.)  (Southen 
Pacific  Co.)  PLANS.— Rebuikling  approv. 
Aug.  17, 1903,  04,  71A  Substitute  plaas  approv. 
Sept.  8, 1904,  Off,  724. 

WABBBN  B^  R.  I.  (Sp.)  (Warren  town  br.) 
Au.  act  Apr.  16,  1910.  PLANS.- Approv.  May 
24, 1910, 10,  1022. 

WABBIOB  B^  Foeters  Ferry,  Ala.  (8.)  (Tus- 
cak)osa  County  br.)  PLANS.— Ajyprov.  July 
10, 1809,  90, 623. 

WABBIOB  B^  Tuscakxiea  County,  Ala.  (Sp., 
etc.)  (Mobfle  A  Ohfe  R.  R.  Co.)  97,  530. 
LEGISLATION.— Company  au.  to  constr.  br. 
by  act  June  11, 1896, 97, 530.  PLANS.— Approv. 
Aug.  19, 1807,  97,  530. 

WABBIOB  B^  TuscakxMa  to  Northport,  Ala. 
(O.)  (Tuscakxiea  County  br.)  PLANS.- Re- 
quiring a  draw  to  be  placed  in  br.  between  p. 
No.  1  and  p.  No.  2  to  give  a  dear  opening  of  90*: 
to  be  completed  on  or  before  Dec.  1, 1895, 9ff,  481 

WASHINGTON,  D.  C— Cabin  John  Br.  (st  br.). 
(Br.  No.  4.)  CONTRACTS.— 1872.  Lee  Palmer 
A  Co.,  coping  (contract  annulled).  J.  Mudda- 
man,  ooptaig  (contract  annulled).  R.  A.  Shinn 
A  Co.,  6,960  c.  f.  coping.  72,  1022,  1023.  EN- 
GINEERS.—In  charge:  MaJ.  O.  H.  EUiot,  1871. 
B.,  71,  949.  MaJ.  O.  E.  Baboock,  1873-76.  BSn 
72, 1033;  73, 1166;  (Col.)  76,  ii,  003.  Col.  0.  H. 
EUiot,  180»-04.  BOn  92,  3360;  93,  4390,  4SB6; 
94,  3303.  MaJ.  J.  O.  D.  Knight,  1895.  B^  98, 
4105.  Capt.  D.  D.  GaOlard,  1886.  B.,  90,  3914. 
Assistant:  T.  B.  Samo.  B.,  71,  965.  OPERA- 
TIONS.—1878.     Catting  and  setting  ft  lor 
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?    'V 


1,  lin.    1ST0-76.    FrnvasKota 

gea.    ism-va.   Rowing  »■ 

1894-9S.  Br.  npBlnd  with 
tS,  4106.  ISM-SO.  Pumpet 
06,  asil.  FBOJBCTS.— UkJ. 
,  ISn,  pUni  lnrnipBln.  Tl.  MB. 
.  D.  CV-CoUegt  Food.  (Irao.) 
iIiujb:  lU].  N.  Hkhler,  tKl-m. 
xk,  ISTVTfl.  Ba^  T8.  HH:  7«i 
:70,tl,W«.  Lt  Col.  T.L.  Oust, 
M.  LL  Col.  A.  U.  lllDer,  IWO. 
■taUnt:  T.  B.  BuDO.  Ba^  67, 
iPERATIOHS.— 1M7.  Br.  K 
tkn,  07,  UO.  I'lMB-OO.  Br. 
:  80,  SMS;  00,  filM. 
,  D.  CV- Qriath  FtA  Br. 
lONTSACTS.— ia7«.  B.  A. 
,IDt  c.  [.  mptaf,  79,  ins.  In 
B.  EDbt,  1B71.  B^  71,  M>. 
Hick.  11T9-TS.     Ba.,  73,  lOB; 

n.  od.  a.  s.  eiudi.  ibm-m. 
ta,  4»),  1286:  S4,  ao3.   thl-i. 

»4.  R,  9S,  4iat.  C(pt.  D.  D. 
R^  06,  XIL  Aaktut:  T.  B. 
WE.  0  FEB  ATIONe— 1876. 
bed,  7B,  a,  gtS.   18B3-ft«.  Br. 


LEGISLATION.— Um  of  Soutb  Canliiu  R.  R. 

br.  wttbout  drew  la.  by  BUlo  uti  of  ISN  uid 

ISSB,  SB,  3641.    FLANS,— Capt.  Bllb;  leported 

both  bn.  in  abctr,  to  nsvl^lion,  uid  racom. 

loartkn  of  mluble  drav  apuii  80'  In  tlie  dear 

bg  raqamd,  88,  IHS. 
WATEBSE  K.,nar  ElugrvUle,  8.  C.  (S.)  (Sralb- 

am  Ey.  Co.)    PLANS.— Reoonitr.  appnr.  Oot. 

IS.  im,  03.  M«. 
IT ATTUBKI  B.,  One.    (Dr.)    0S,E81. 


t,  UB6.  B„  OS,  VOb.  Capt.  D. 
)«.  B.,  »e,  Jn4.  Capt.  T.  A. 
B,  08,  mn.  Lt.  Col.  A.  U. 
I.  Bs^  BS.  3TU;  00,  SIM.  OF- 
18SO-81.  Bt.  icbont,  81,  HM. 
.  iBpalreil,  OS,  13K;  SS,  4109. 
Usutn  lapatn  nude,  00,  Mil. 
IT  Rpabcd,  OS, : 
lada,  00,  STSi.  ' 
HW,  PROJECT  B. 
ISO.  In  a  dancorom  oondltlDn. 
led  in  IM,  rebollt  tn  leai,  81, 
bt  eM.,  wa,  118.000  (a  nplaoe 
uaaonry  br.,  03,  tM. 
r  AQDKDUCT.  bn.  m.  CON- 
78.    T.  Hirre;,  catit.  par^wti 

bn.  Not.  1,  3,  and  1,  78.  1167. 

N.  UicUer,  lK7-n.  Kif.  O.  H. 
al-  O.  S.  Baboock.  te7>-73.   ■•., 

UET.  Aialitant:  T.  B.  Samo. 
S.  906;  00,  WK  70,  EM;  71,  eu. 
3  — lM«-«7.  Bre.  No*.  1,  2,  3, 
ilibed,  67,  M0:  68,  WK  60,  SOS: 
!.78.    Bn.  Not.  1,  2,  and  3  coni' 

399.     PROJECTS.— Imporlan™ 
KapUlT  ' 


1  Uwtnte 
.   their  0 


•  tBrkFUdr  impatoed.    87, 


(O.)  (Wtat  lener  &  Seubon  R.  B.  Co.) 
PLANS— Alteratknii  to  bn  tiompleled  wlltalD  7 
iDonthi  from  July  33,  IMMi  robaeqimll)'  ei- 
tended  M  Apr.  1»,  ino,  10, 1031. 

WBLSBHAIfS  CBBBK.  HA.  (Bee  Jonti 
Creek.) 

WB8T  B,,  OalveitDii  Ud.  to  Vliftnla  Ft,  Tex. 
cap.,  etc.)  (Oalveaton  Cotmlj  br.)  LEOIS- 
LAT ION. —County  an.  to  sODMr.  te.  ondBr  let 
Bspt.19,  t9Sa,».I,aiidacto(Tezit.  PLANS.- 
Approv.  Jalr»,  ISn.  03,  «T. 

WEST  FOBS  B.,  near  Ealrmont,  W.  Va.    (8.) 

(BdckhanDOD  A  Northsni  R.  R.  Co.)  PLANS.— 
Approv.  Jan,  K,  IHH,  04,  T16. 
WBST   rOBK    K,    at    Lamberport,    W.    Ve. 

(B.)    (WMt  Virilnia  Sbort   Ltna  B.   B.   Co.) 

PLANS.— AppnV.  Uar.  13, 1*10. 10^  103& 
WEST  rOBK  B-,  near  moDlh  of  Tanbaugh 

Cnek,  W.  Vm.   (S.)    (HonoiiKaliBla  River  R.  R. 

Co.)      PLAN8.-Br.  to  rtptaoa  exlattng  itr. 

^iproT.  UV  31,  ISIO,  10,  loao. 
WBST  GALTBSTCtei  B.,  OalTeeton,  Tax.    (B.) 

(OalvefCoD    Cotmtr    br.)       PLANS.— Approv. 

Sept.  30.1907,  OS,  6n.    UodlOed  plant  approv. 

Jime  13, 1900,  Oft  918. 
WBST  PBABL  B.,  Uln.    (S.)   <Neir  Oneana  & 

Nertheattera  R.  R.  Co.)   PLANa.-Reboildtag 

approv.  Mar.  IS,  19as.  06, 80S. 
WESTB.    (See  Stony  Creek,  Conn.) 
WBST    B.,    Elmberly    Avenue,    New    Haven, 

CoOB,      (O.)      (New  Haven  and   Oranja  to.) 

PLANS.— Speclfled  alterations  requlmd  on  or 

bebn  Oot.  14.  1900.  00,  103.    Alterations  to  be 

completed  witbin  1  year  from  Apr,  II.  19D3.  03, 

CM, 
WBST  B.,  New  Haven,  Conn.   (B.)  (New  York, 

New  Haven  &  HartCord  R.  R.  Co.)    PLANB— 

RsocBitr.  approv.  Nov.  3, 1906,  07, 833. 
WBST  B^  NE.  Brandi,  Klmberly  Avenue,  New 

Haven.  Conn.      (9.)      (City   br.)      PLANS.- 

RoOMUti.  approv.  Joly  36, 190S,  00, 801. 
WEST  THOBOFAKB,  N.  J.   (9.)   (Long  Beach 

Tninplke   Co.)       PLANS.— Approv.    Mar.    It, 

1913. 13.  taoa. 
WEST  TWIN  B,.  at  Two  Rivers,  Wit.      (S.) 

(Cbfctgo  &  North  Wettem  By.  Co.)    PLANS.- 

Apprev.  Ifay  S,  1904.  04, 719. 
WBST  VALLBT  (Skamokawa)  CBBEK,  Bkanw 

kawa,  WtiH.     (H.)     (Wahkiakum  County  ht.; 

PLANS— Appmv.  UK.  IS,  IHM,  01, 717. 
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WBSTHAMPTON  SBACH,  SuOolk  Coiin^, 
N.  Y.  (Artos;  ebsD.  epuratliig  oaeut  beocb 
Inm  malnlaad,  Loaf  lalond,  N.  Y.)  (S.)  (West 
Bay  Co.)    PLANS.— Reconstr.  approv.  Jan.  12. 


3,  Waitport  Pt.,  Uua. 


WBSTPORT  iU,  £,  Bruic 

(B.J     (Bristol  Caiull;  bt. 

July  5,  18M.  04,  t». 
WEWBANITITT 

Uara.  <S.)  (Stale  bn.)  PLANS.— Reouutr. , 
approv.  Juno  M.l«0[,  01,667. 
WETMOUTa  BACK  lU  at  LlncDlii  Street, 
Hinghiini,  MiS3.  {O.)  {Bw.  Ol  Old  Colonj 
Street  Ry .  <)o..  the  cil;  of  Qulncy,  uid  tho  tovnu 
ol  Weymouth  and  Hin^JiaiW)      PLANS.— Al- 

30,1311,  10, 1031. 
WEYMOUTH  BACK  B„  between  Weymoutb 
and  FlinKham,  Mass.  (S.)  (State  br.)  PLANS.— 
BuEMlng  br.  approv.  Jan.  11,  1(13. 


12,13 
WBrMODTH  FOKE  H 


becveen  Quincy  and 
WeymouCb,  Mus.  (S.)  (Norlalk  County  br.) 
PLANS.— ApproT.  AuR.  23,  IWl:  modified 
plani  approv.  Nov.  1«,  IWl,  03,  5M.  Rwjnstr. 
approv.  June  aj,  leii,  11,  iDna 

WBATCOH  (I  and  J  Sb«t  Waterway),  Wa^ 
(S.|  (Seattle  AKontsnaB.R. Co.)  FL'ANB.— 
BebuOdlng  approv.  Aug.  21, 1902,  oa,  645,  MB. 

WHATCOM  (I  and  J  Street  Waterway),  WadL 
PLANS.- Appcov. 


Feb.  i; 


4,04,71 


,717. 


WHATCOM  CBEEK  WATBBWAT,  at  New 

Wbatcom,  Wash.  (S.)  (Seattle  &  Montana 
E.  R.  Co.)  PLANS. -Rebuilding  apprev.  Not. 
27, 1800,  01,  flSl.     Approv.  Nov.  5,  1B02,  03,  HT. 

WHATCOM  CBBEK  and  SANALICUH 
CKBEK  WATBKWATS,  BalUngbam  B., 
Wash.  (S.)  (11.  H.  Taylor,  tnislao  tor  Bfllllnj- 
taam  &  British  Columbia  Ry.  Co.)  FLANS.- 
Approv.  Feb.  6, 19»,  OB.  917. 

WHEEUNQ  CBEEK,  at  Wheeling,  W.  Va. 
(S.)  (PeDDsylvania  Lines  west  ol  Fitahurgh.) 
PLANS.— Br.  to  replace  eilstln);  str.  approv. 
Ear.  25, 1910, 10.  loffl. 


WHITB  B.  and  0 

WHITE  B.,  Ark.    (Sp.)    (While  River  By.  Co.) 


1.  act  Hay  », 
3.03,6** 


PLANS —Appi«v.  Feb. 


WHITE  B.,  between  Arkansas  and  Deataa  Coon- 
tin.  Ark.  (Bp.)  (Memphis,  Helena  ii  LouUboi 
Ry.  Co.)  Au.  act  Feb.  3*.  1X0.  PLANS.- 
Approv.  Aug.  14, 1902,  03. 643. 

a  Augusta.  Ark.  (Sp.)  (St,  Louis, 

a  Hy.  Co.l     Au.  act 

PLANS,— Beconatr.    approv, 

(S.  and  Sp.) 
(Ulnourl  A  North  Arkansas  R.  R.  Co.) 
PLANS.— Appniv.  Mar.  11. 190«,  08,  STl 


WHITE  B,  Newport,  Ark.  (Sp.) 
Br.,  Belt  &  Terminal  Ry.  Co.|  Au.  ac 
1)02.  PLANS.— Approv.  July  S,  1902, 
WHITS  R,tBd.  (Bee  Wabash  R.) 
WHITB  B.,  n«r  Deckers  Slatkin,  and 
mouth  of  tbe  W.  Kotk,  Ind.  (A.)  (I 
A  Tene  llaala  B.  B.  Co.  and  the  Evi 
indteupolis  R.  R.  Co.)    PLANS.— D 


WHITE  B„  Ind. 
Haule  R.  R.  Co. 
PLANS. 


WHITB  B,  near  mouth  of  Conger  Ci 
(3.)  (Chicago.  Indlanapiriis  A  Evansv 
Co.)     PLANS,— Approv,  Oct  23, 1107, 

WHITB  B^  Indianapolis,  lod.  (S,) 
land,  ChiclmiatI,  Chloago  &  St,  Louis 
PLANS,— Approv.  Apt.  S.  1«».  03.  S§ 

WHITE  B,  near  Black  R.  Junction.  W 
(Seettte-Tacoma  Interurban  Ry,)  1 
Approv,  Aug,  13,  imi,oa,5B4 

WHITE  B.,  Dear  Kent,  Wash.  (S.) 
Taooma  Interurben  By,)  FLANB.- 
Aug,  13, 1901,  OZ,  584 

WHITE  B.,  near  town  ol  Kent,  Ktn( 
Wash.  (S,)  (King  Coonty  bt.i  t 
Appnv,  July  5, 1904,  OS,  TO. 

WHITE  B.,  lost  ■,  of  Kent,  Wash.  (S 
County  Iw,)     PLANS.- Ap[»OT,  Apr, 

II,  loss, 

WHITE  B.,  King  County,  Waiih.     (S. 

County  br.)     PLANS,— Approv,  Apr 

06,805. 
WHITB  B,,  King  County,  Weah.     (S. 

br,)    FLANS.— Approv,  Sept.  8,  1910, 
WHITE  iU,  near  Orlllla,  Wash.     (S. 

County  br,)     PLANS.— Approv.  June 

00.633, 
WRITE  IL,  OHllfa,  Waili    (.S.)    (Kin 

br,)     PLANS,— Appnv.  Aug.  IS,  iwe, 
WHITE  SALMON  B.,  Wash.     (S,)     i 

&  Seattle  By,  Co.)    FLANS,- Approi 

1907,  07,  B9S, 
WILLAMETTE  B,  Albany.  Oreg.     C 

(City  br.)     LEOISLATION.-Compai 

oonjtr.  br.  by  act  Dec,  36,   IflBO,      P 

ModiSed  plans  approv.  Dec.  23,  ini,  et 
WILLAMETTE  R^  Albany,  Oreg,    (S] 

gon  Central  ii  EaaterD  R,  R.  Co,)    LI 

T ION, —Company  an.  to  coniti.  br.  by 

24,  18Si.     FLANS,— Allsralkm  plans, 

length  ol  the  flied  spans,  approv.  Sept. 

06,423, 
WIU,AHETTE   B,   at  CorvalUs.   On 
.   (Benton  County  br,)     FLANB. — Appi 

10, 1910.  10,  1077, 
WILLAMETTE  B..  Harrlsan  Street, 

One.    (S-)    (Benloo  Cconty  br.)    F 
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E  L,  Hutijburg,    Orag.       (8.) 
(Be  Co.)     PLANS  .-Bebuttdlng 
H,  lau,  OS,  T». 
XL,  One.    (Dr.)    OS,  mi:  11. 

E  &,  I  m.  mboic  IIiiTbburg, 
riEm  EtoHric  Ry.  Co.)  VLANB.- 

BK..  Oswego,  Oreg.  (S.)  (BalT(l^ 
If  R.  R.  Co.)   PLANS.— Approv. 

7.  eat. 

E   L.    rorUand,    Oreg.       (Sp.) 

"MJ.  Mil,  SOW,  M83,  2091.  EN- 
''lel  ol  Enelnsere.  tta„  73,  63, 
*•  as;  87,  339.  Boards  eonvaned 
'*e..  In  Not.,  1873,  mid  reported 
Plm,  vltli  sertaln  requlreinaiiU 
'  ?a,  EM.    Approv.  bj  Chtot  of 

*«!.  d(  wu,  Jsn.  a,  isra,  '3, 693. 

^^fa,  U»)>.  Btemrt,  Ueodell.  and 
^  Wwden.)  M~,  87,  26W-3eaB. 
^ — Bt.  lU.  hy  act  Fob.  2,  IWO, 

le^btioa.  1S7S,  u.  constr.  of 
*0«4;  87,  SS8B.  .PLANS.-Do- 
"-  Bubmltled  by  citj  ol  Port- 
^Teii  to  BE.,  73,  Sn.  Gciunl 
■  IBopoaed,  as,  »SS.  3080.  Op- 
^-  of  bra.  al  loroUoo  propoaed, 
*tee,  aws.    Corm.  ot  br.  oom- 

Sa,  30EO.  width  ol  ipaiu  can- 
ity lad  iDcatloD  of  br.  Improper, 
on   ol  Dfpt.  of  JDiUoe  toward 

Bhti  of  tba  u.  8.,  sa,  an?,  xn. 

teij  igalnrt  conrtr.  of  br.  by 
rt,  1881,  sa.  Ml,  aow.  Fetillm 
■.  Olbt,.  BS,1S1S. 

&,  Borsstde  and  Knlght- 
.  FortliDd,  Ottf.  (8p.,  etc.) 
IbT  dI  EnglDMn.  R,  ttS>  4M. 
X.  B.  Hindbuij,  Cspt.  T.  W. 
Lt.  H.  Taylor.)  I.K018I.A- 
1.  to  coDiti.  bn.  under  ut  Sept. 
r,  uid  aot  of  Ongm,  AS.  «». 
2  drawtoi.;  reportsd  adveml; 
recom.  br  dtapprov.;  concurred 
EnjbMora;  approv.  Aug.  M,  18W, 

B  (Lower)  K.,  Fortluid,  Ong. 
PkHIc  R.  K.  br.  and  wagon  br.) 
til    tXn.  ■  menace  to  aavlgationi 


TB  B,  uai  Portland,  Oreg.  (B.) 
b    aeattle   By.    Co.)       PLANS.— 

Mio,iaM,os,gaa. 

TTB  K,,  at  Adama  and  On«aii 
MaA,  Oieg.  (B.)  [Oiwi  B.  B. 
<kn  Co.)    FLAHB.-^r.  to  replace 


eitating  atr.  el  HoUldaj  Avenno  approv.  Nov. 

10,  laoe.  lA.iois. 

mUiAMKTTE  a,  at  Broadway,  Portland, 
Oreg.  (S.)  (City  br.)  PLANS.-Approv.  lUi. 
S,  ISIO,  10, 1038. 

WILLAHKTTE  M~,  between  Uoirlaoo  and  E. 
Mon-iBoa  Streets,   Portland,  Oreg.     (S.)     (City 


(Sp.)     87. 

330,  VS3.      LEGISLATION. -Br.   au.  by  act 
Joly  »,  laaa.    FLANB.— Br.  already  iHilll  wben  - 
plana  vera  labmltUid  tor  approv.    WItb  slight 
modmcaUoni  Ow  br.  not  a  sertoiu  obatr.  to 
navigation.    87,  33B,  XfH. 
WIIXAHETTE  a^  Union  Blrwl,  Balem,  Orog, 
(8.)     {Satam  Falh  City  &  Wi'siem  Ry.  Co.) 
FLANB.— Approv.  Apr,  IT,  IBll,  ll,10§a. 
WII.I.AMBTTB  R„  near  WUsonvllle,  Oreg,  (B.) 
(Oregon  Electrtc  Hy.  Co.)     PLANS.— Approv, 
Au«.S,ll>0B,O7,atl. 
WILLAMBTTE    {Upper)    B,    Oreg.       (Ferry 
c«Wasacios«.)    (A.)    PLANS.-Ltst  ol  tocalitlea 
at  wbich  locb  obstrs.  eilat,  B8,  3sea. 
WILLArA  K..  at  rlty  of  Baymond,  Wash,    (B.) 
{City  br.)   PLANS.- Approv.  Aug.  11,  IB09, 10. 
I0». 
WtLLAFA    JL,    3,    Arm.    Wash.       (Sp.,   etc,) 
(United   RaOroads  ol  WaahbiBton.)      LEQIS- 
LATION.— Company  an.  to  constr.  br.  under 
■ct  Sept.  »,  18»,  aee.  T,  and  act  of  Washtagton. 
PLANS.— Approv.  July  T,  18W,  92,  «7. 
WIIXAPA  B.  (S.  Fori.),  at  Raymond,  Wash, 
(a.)    (Northern  By.  Co.}     PLANB.- Rocooatr. 
approv,  Dec.  3.  IWB,  10,  lOlS. 
WnXAFA  B,  B.  Fork,  Pacific  County,  Wash. 
(B.)     (Pacific  County  br.)     PLANS.— Approv. 
Sept.  I,  IttM.  0A,T13. 
WILLAFA    B^    above    Wniapa,    Wash.       (8.) 
(Eaatera  A  PaclOc  Ky.  Co.)   PLANS.— Approv. 
May  t,  IMO,  10. 1019. 
WILBUNGTON  B.  (arm  oO,  from  WDmlngtco 
to  San  Pedro,  Cal,     (S.)     (Loa  Angeles  Inler- 
urban  Ry.  Co.)    FLANS,— Trestle  br.  approv. 
llay  T,  ISM,  04,  7IS. 

whjhinoton  lagoon  slough,  bma 

H,  of  San  Pedro,  Cal.  (S.)  (KerpUiofl..Caxn»t 
HQI  4  Lumlier  Co.)  PLANS.- Approv,  Mar. 
K.  ISM,  98,  535. 

WILSON  CBEBK,  Wlllapa,  Waah.  (S.)  (Pt 
cUlc  County  be.)  FLANB,- Approv,  June  3S, 
1907,  07.  B38. 

WILTON  WATBBWAT.  at  Tacoma,  Wash,; 
DAT  ISLAND  WATEBWAT,  at  Tacoma, 
Wash.;  STEILACOOM  CREEK  WATEB- 
WAT. near  BlelKcoom,  Wnsh.;  BTH  8TKEET 
WATEBWAT,  at  BteOacooni,  Wash,;  and 
CLIFF  AVENCE  WATEBWAT,  at  SteUk- 
caim,.Wa3h.  (8.)  (Northern  PacHlc  Ry,  Co.) 
FLANB.-App™v.  Nov.  19, 19W,  10,  lOK. 

WIND  B,  Wash.  (B,)  (Portland  «  Saattle  Ry. 
Co.)    PLANB.— Approv,  Feb.  «,  HOT,  07,  BK. 
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WINTBBOP  COVE.  New  London,  Conn.  (8.) 
(Central  Vermont  By.  Co.)  PLANS.— Be- 
oonstr.  approv.  Nov.  23, 1903, 04»  71& 

WINTH&OP  COVB,  Crystal  Ayenue.  New 
London,  Conn.  (8.)  (City  br.)  PLANS.— Be- 
bufldlng  approv.  Nov.  14, 1906,  07f  823. 

WINTHBOP  COVE,  New  London,  Ocam.  (8.) 
(New  York,  New  Haven  &  Hartlord  B.  B.  Co.) 
PLANS.— Beoonstr.  approv.  Jan.  2,  1907,  07» 
.824. 

WISCONSIN  tL,  Wis.  (B.)  (Union  Br.  Co.) 
PL  AN8.— Approv.  Har.  19, 1901,  O^,  66& 

WISCONSIN  tL,  Kflboom  Ctty,  Wis.  (8.) 
(Chicago,  Mawaakae  it  8t  Panl  By.  Co.) 
PLANS.— Bebnilding  approv.  June  14, 1908, 08, 


WISCONSIN  WL,  near  Lone  Book,  Wis.  (B.) 
(Lone  Bock  Br.  Co.)  PLANS.— Approv.  Feb. 
21, 1805,  06,  478. 

WISCONSIN  R^  Merrlmac,  Wis.  (8.)  (Chioaco 
&  North  Western  By.  Co.)  PLANS.— Beoonstr. 
approv.  Oct.  0, 1901, 02. 58& 

WISCONSIN  R^  Portage,  Wis.  (8.)  (Town 
br.)  PLANS.— Temporary  br.  to  nplaee  one 
destroyed  by  storm  approv.  8ept  IS,  1905,  06» 
802. 

WISCONSIN  WL,  Prairie  da  Chleo,  Wis.  (8.) 
(Chicago,  Burlington  &  C^uinoy  By.  Co.) 
PLANS.^Beoonstr.  approv.  Feb.  8,  1903,  03, 
648. 

WISCONSIN  R^  near  Sank  City,  Wis.  (8.) 
((Hiicago,  Milwaukee  &  St.  Paul  By.  Co.) 
PLANS.- Beboildlng  approv.  Oct.  6,  1909,  10» 
1024. 

WISCONSIN  WL,  Spring  Green,  Wis.  (S.) 
(Spring  Qreen,  Wyoming  ii  Wisconsin  Biver 
Wagon  Br.  Co.)  PLANS.— Approv.  Dec  7, 
1903, 04, 71& 

WISCONSIN  Ik,  Wyoming  and  Spring  Qnen, 
Wis,  (S.)  (Town  br.)  PLANS.— Approv. 
May  23, 1906,  06, 807. 

WISHKA  WL,  Wash.  (8.)  (United  BaOroads  of 
Washington.)  PLANS.— Approv.  Oct.  2,  1897, 
08,633. 

WISHKA  Ri.  Henm  Street,  Aberdeen,  Wash. 
(8.)  (City  br.)  PLANS.— Approv.  Nov.  29. 
1905,06,803. 

WISHKA  Ik,  at  Young  Street,  North  Aberdeen, 
Wash.  (8.)  (City  br.)  PLANS.— Approv. 
Jan.  22,  1910,  10,  1026;  and  plans  for  new  br. 
at  Cleveland  and  Labyette  Streets,  in  Ueu  of 
first  approv.,  approv.  Feb.  2,  1911,  11,  1086. 
Latter  instrument  canceled  May  25,  1911,  and 
br.  at  Young  Street  approv.,  11, 1060. 

WISHKA  lU  (Hiehalis  County,  Wash.,  in  sec.  15, 
T.  18  N.,  B.  0  W.,  W<)l»mette  meridian.  (8.) 
(OiehalJs  Ckmnty  br.)  PLANS.- Approv.  Fab. 
8, 1910, 10, 1027. 

WISHKA  B.    (See  Hoquiam  B.) 

WlTUUkCOOCHBB  Ik,  Donnellon,  Via.  (S. 
and  A.)  (Silver  Sprtaig,  Oeala  &  Qulf  By.  Co.) 
80»  S797;  04, 429;  OS,  478.  PLANB.-KO  pcopar 


draw  span;  very  little  navigation,  80,  2797. 
Plans  for  new  br.  approv.  June  14, 1894, 04, 42B. 
Modified  plans  submitted  Feb.  6,  18B6;  sppror. 
Feb.  23, 1895,  06, 478. 

WITHLACOOCHBE  Ri,  Dimnelkm,  Fla.  (S.) 
(Br.  of  Marion  and  Citrus  Goontte.)  PLANS.- 
Approv.  Nov.  25, 1903, 04, 715. 

WITHLACOOCHBE  Ri,  near  8.  Donndkio. 
Fla.  (8.)  (Standard  &  Hernando  B.  B.  Co.) 
PLANS.— Approv.  June  8, 1904, 04*  719. 

Istachatta,  FIsl    (8.) 


(Hernando  Cwmtj  br.)  PLANS.- Approv. 
Oct.  8, 1909,  00,  916. 

WITHUkCOOCHBB  R^  in  Marten  and  Citras 
Countlss,  Fla.  (S.)  (Tampa  NortlHm  R.  B. 
0>.)    PLANS.— Approv.  Mar.  15. 1910, 10, 1038. 

WITHLACOOCHBB    R.    and    BLUB    BUN 

(WeUva  B.),  near  DunneUon,  Fla.  (8.)  (Sei- 
board  Air  Line  By.  Co.)  PLANS.— Approv. 
Mar.  16, 1910, 10, 1028. 

WITHLACOOCHBB  and  PBACB  RS.  (A.) 
(Florida  Southern,  the  South  Florida,  and  the 
Florida  B.  B.  &  Navigation  Co.)  88,  200. 
PLANS.— Brs.  would  have  to  be  provided  wttta 
draws  if  imp.  be  undertaken,  88, 2681. 

WOLF  R^  OOls  Landfaig,  Wis.  (8.)  (Wisooosfai 
(}entral  B.  B.  Co.)  PLANS.— For  new  lir. 
vpptov.  Dee.  7,  1803,  04,  427.  Modffled  pians 
approv.  Feb.  5, 1895,  OS,  477. 

WOLF  Ri,  at  HortonviUe,  Wis.  (8.)  (Outa- 
gamie County  br.)  PLANS.— Beoonstr.  approv. 
Oct.  27. 1909,  10, 1025. 

WOLF  Ik,  Matteson,  Wis.  (8.)  (Town  \t.) 
PLANS.— Approv.  Sept.  13, 1905, 06, 802. 

WOLF  Ri,  near  Memphis,  Tenn.  (8.)  (IlUnoii 
Central  B.  B.  Co.)  PLANS.— Approv.  Feb.  9, 
1909, 00, 917. 

WOLF  Ri,  New  London,  Wis.  (8p.,  etc)  (MO- 
waukee,  Lake  Shon  &  Western  By.  Co.)  LE(3- 
I8LATI0N.— Company  au.  to  oonstr.  br.  under 
act  Sept.  19,  1890,  see.  7,  and  act  of  Wisconsin. 
PLANS.— For  new  br.  approv.  Mar.  22,  1882, 
08,404. 

WOU*  IL,  between  Shawano  and  Door  Stzeets, 
New  London,  Wis.  (8.)  (City  br.)  PLAN8.- 
Approv.  May  23, 1912, 12, 1807. 

WOIiF  R^  Northport,  Mukwa,  Wis.  (8.)  (Mok- 
wa  town  br.)  PLANS.— Approv.  Jan.  12,  iaB6» 
08,634. 

WOLF  R^  at  Bouses  Ferry,  Miss.  (8.)  (J.  P. 
Bouse.)  PLANS.— Approv.  Sept  21,  1909,  10, 
1024. 

WOODBRIDOB  CREEK,  Perth  Amboy  and 
Woodbrldge,  N.  J.  (8.)  (Middlesex  County  tr.) 
PLANS.- Approv.  July  12, 1901, 09, 583. 

WOODBURY  CREEK.    (See  Schuylkffl  B.) 

WOODBURY  CHEEK,  near  National  Park,  N.  J. 
(8.)  (Gloucester  County  br.)  PLANS.- Be- 
bulldtaig  approv.  Oct.  27, 1909, 10^  102& 

WORTH  LAKE,  Palm  Beach,  Fla.  (8.)  (Jadt- 
•anvilla,  St.  Angostlne  &  Indian  Biver  B.  B. 
Go.)   PI«AN8.—Anra¥.  July  19, 1896^  05. 4391 


KSS53       SPECIAL   SUBJECTS— BBUXIES. 


m 


I  »-  UBm  Onmtr,  W".  (Bp.) 
**i<rel  ViUbj  R,  H.  Co.)    LBO- 

"^^B^BpOV    ML    lO    C«lUtl.    br.    t? 

*<■    FLANS.-ApI)tDT.  July  W, 

'  Kn  moMh  «t  lUrtbu  CcMk,  UlM. 
>1>  CvoQt;  bt.)    Ad.  Mt  Fab.  1% 

'-*pp»OT,  Ai»,  1,  iwi.  01,  tea. 

•  >*"  UfcjWto,  YuaUU  CMjntr, 
<)  (Oi^mtaD  R.  B. Co.)  LKO- 
^^EUt  *a.  to  CMUB.  tr.  imikr 
^^'  nc.  7,  •nd  ket  ol  OrefOi. 
"Xttr.  ptan  ^i|aoir.  Dec  11,  Un, 

■BoBUowiiE.) 

•""U.  U^     (Bp.)     (WHtdDftM 

■^  "ot  Apr.  U,  MOB.    PLANB.- 

*•  >»<»,  07.  SIT. 

"^wooa,  IflM.     (Bp.)     (I*Bor« 

'EOlBLATION.— County  «!■  to 

*^   Uh.  ),  UOTl  MMpJlPt  aot 

*'J-ANB,-ApiiroT.  Mw  U,  IW, 

^  iMv  Bosbusk  Ludbl,  Uka. 
-<*ttntT  *.)     PLANA.— Apt»f. 

•  >08S. 

^  BhUr,  Ula.  (B.)  (Leflon 
*-4NB.— Appro*.  Oct.  »,  "10. 
■  fcr  pik  pnloctiaD  tpsm.  Hti, 

""o  CItT,  MlM.  (8.)  (Ymoo  A 
"«>    R.    R.    Co.)       PLANB.- 

•  1901, 09.  Ut. 

■*•  POND,  SbMftVd  Amnoo, 
to,  (8.)  (City  tr.)  PLANB.— 
■Ptxov.  Oct.  13,  INT,  98,  Ul. 
tK  B„  OkndtTO.  Umt.  (Bp.) 
aty  br.)  LEGIBLATION.— 
otaaU.  tar.  br  Mt  Fab.  IB,  18K, 
iiiM  S,  IWO.  PLANB,— Appnv. 
^  €n.    Ksonutr.  tppiov.  Inly  IS, 


NK  K,  aioidlfa,  Moot.      (Bp.) 
Etftc  Ry.  Co.)     Au.  act  June  fl, 

i Approi.  July  W,  imo,  11,  lOW. 

>MB  R^  near  TuIb,  Tny.  and 
tent.     (Bp.)     (Ctaloco,  HQniikaa 
Ky.  Co.)      Ao.  Mt  Apr.  3,  IKNL 
.pproi.  Dao.  4,  igQt,  07,  SIT. 
la.    [pi.)    OS,a(t. 
I«k,  Ua.  (Be«Ui  Br.).   (0.  and  A.) 


ptolad  wlOlii  I  nunthi  hom  Oet  11,  IWO,  01, 

«S7. 

TOBKK,York,Ka.  (O.)  (Towoht.)  PLANfl.- 
All««tk>Di  to  be  oomplatod  to  or  bckin  lima  1, 
lWl,<H,Tlt.  ApprOT.  Apr.  11,1107,  and  rappla. 
plaoa  Jnly  B,  inr,  08.  Ml. 

TOKK  B-,  Yoik,  Ua.  (S.)  (York  County  br.) 
PLANa..~ApproT.  Aj*.  11,  IMT,  07, 8M. 

TOnOHIOGHENT  &,  Bootm,  Pa.  (B.  and 
Bp.)  (Boatoo  Bi.  Co.)  LK018LATI0N,— Com- 
pany an.  to  coDitr.  tx.  nndar  act  July  11,  IMl; 
me.  i,  ud  ut  ol  PauurlvanJa.      FLANS.— 

Appnv.  Am.  lb,  itta,  9a,  «& 

TOCOmOOHBirT   R^    Fayatte  County,   Tt. 

(S.)  (Yon^ioctimyContnlRy.Ca.)  FLAK8.— 
AppiOT.  aapl.  It,  UM,  OS,  «a. 
TOCOBIOOHBNX  R^  Sth  ATODUe,  IfcEew- 
port,  Pa.    (8.)    CStb  AvenOB  &  High  Stnat  Bt. 
Co.)    PLANS.- AppiOT.  JnlyJl,  lBM,06,m. 
TOUOHIOGBRNT    K,    betvaau    UcKosqurt 
and  Reynoldum,  Pa.    (S.)    (PittabuiEh  &  Lain 
Krh  R.    K.   Co.)      PLANB.— Beconitr.   pisni 
■pproT.  Apr.  X,  UW,  08,  ASS. 
TOCOmOGHENT  R..  HcKee«port,  Pa.     (8. 
and  Bp.)      (Port  View  Br.  Co.)      LEGISLA- 
TION.—Company  au.  to  conate.  br.  under  aot 
Bopt.  11,  IWD,  aec.  T,  and  act  oC  Petuuylyanla. 
PLANS —AwitoT.  Jab.  »,  INI,  01,  431. 
TOCamOOBBNT  B.,  HeEeeaport.  Pl     (8.) 
(McEaeqN^  &  Fort  Voa  Bi.  Co.)     PLAN8.- 
ApproT.  May  IB,  li»»,  00,  801. 
TOCOHIOGHBNT    R.,   ButanOla,    Pa.      (8.) 
(A»«hany  A  Wtatmoteland  Br.  Co.)  PLANB.— 
AppiDV.  Deo.  10,  1»G,  t 
(IS.    A  tnua  br.  wai  bul 
appruT.  Apr.  13,  IWT,  07,  G31. 
TODOHIOGHRNT  K,  Wait  Newton,  Pa.    (B.) 
County    bt.)       PLANS.- Ito- 
I  approT.  Hay  IS,  1W6,  OS,  717. 
TODNOS  B,  Aitorla,  Oreg.     (8.)      (Clataop 
County  br.)    PLANS.- WodlOed  [daoi  apprav. 
Ang.  tt,  1W«,  OB,  BIT. 
TOimOS  B^  On«.  '(B.)    (Ailoria  &  Columbia 
Rival  R.  R.  Co.,  luoceaaon  to  tbe  Bea  Shote 
Road  Co.)      PLANS.— AppoT.  Mat.  14,  IWi 
04,  4».    Bn  Bbon   Road  Co.,  baybw  rallD- 
guUiad  tt*  rigbt  bi  coniti.  thii  br.,  plana  rab- 
mlttod  by  tba  AHorta  &  Columbia  Rtvar  R.  R. 
Co.  WW  appro*.  No».  IS,  1896.  m.  Ot. 
XOIinOSB,Oia(.    (Dr.)    OB.  SSL 


S'-' 


rs<»  VoL  n,  pp.  vi-nn  mal 
L  r«,  (or  expamtiin,  etc.  J 
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SPECIAL  SUBJECTS. 

EBP0BT8,  CHUnr  OF  BNGINEBRS,  V.  8.  ABBCT.  18e6-191». 

8BCnON&-8UPERTISION  OF  8TEUCTUKBS  OTHER  THAN  BRIDGES 
IN  CONNECTION  WITH  NAVIGABLE  WATERS. 

-P»n««it to tb. provbton. of -ctlon. » «.<!  W of  tho  river  «h1  harbor  wt  -f  M««;^' ■  J»«;^  °'X 
t«l»  specW  «U  ol  Congrea,  numerou.  applications  for  permteloi.  to  buBd  rtn^tuna  o  '"*»»  ktad»^ 
otlrniL bridge,  (,»chVDAM8.  WHARVES.  DOLPHINS,  BOOMS.  WEIRS,  etc.).  In  the  navMsable 
«te«M  the  United  StatM,  have  beea  examtaed  with  a  view  to  tha  protection  of  °»;f  t^" '^'^  „, 

-Cpoe  tte  msmmendato  of  the  Chief  of  Engineer*,  permits  have  been  grante.1  by  the  Secrctair  of 
W«  to  tta  erectiaa  of  a  number  of  roch  structures,  but  speolOc  reference  Is  not  deemwl  necessary  except 
tn  ttieloUowing  cases:" 


AlVISO  SU)UGH  AND  GUADALUFB  R^ 

<^«L  (Slooghs  emptying  into.)  (Dams— 2— of 
^  C.  Kuhn.)  PLANS.— Approv-  Sept.  22, 
IW.  10, 1033, 

^ABATA&iA  BATOU,  near  the  entrance  to 
r^  Cioai^  La.     (Dam  of  Jeflteraon  and 
^*Wfflin8  Drainaee   District.)       PLANS.— 
^  aod  map  of  kication  approv.  Jnna  7, 1912, 
12,1310. 
'BAB  ISLAND  LAKE.  Minn.    (6ee  Eve  Lake.) 
'<talLAKB,Hhm.    (See  Eve  lake.) 
^^SS  LAKE  (outlet).  Minn.    (Dam  of  J.  Neils 
^Bber  Co.)    PLANS.— (Consent  to  constr.  of 
'        '^mporary  dam  given  May  6, 1911, 11, 1092- 
^^ABLES  B^  Boston,  Mass.    (S.)    (L.  and  d. 
^f  Masi)    ENGINEERS.— Chief  of  Enijineers. 
^  om  730.    PLANS.-(3eneral  plana  approv. 
^•y  18,  1904;  detailed  plans  approv.  Oct.  5, 

^^^^OCTAWHATCHKB  R^  near  Newton,  Ala, 
^Dun  of  Owctawhatchee  Power  Co.)    An.  act 
Apr.  5,  1906.    PLANS.— Appityv.  Apr.  2,  1907, 
07,  ©0. 
^^^^^^^^lOCTAWHATCHBB  lU  Tieax  Newton.  Ala. 
(Sp.)  (Dam  of  Choctawhatohee  River  Light  & 
Power  0>.)    Au.  act  Mar.  10,  19(».    PLANS.- 
Approv.  Mar.  9, 1909,  0«,  921. 
C^    LEJUIWATEE  R.  (N.  Forte),  at  Bnices  Eddy, 
Idaho.      (Dam   of    Clearwater    Timber    Co.) 
PLANS.-Approv.  June  9, 1910, 10, 1033. 
{T-  XiSARWATER  R.  (Middle  Fork),  at  Kooskia, 
Idaho.  (Dam  of  E.  J.  Hartman  ot  al.)  PLANS.— 
Appnr.  Hay  10, 1910, 10, 1033. 
\      crTJWCH  Rn  near  Agee,  Tenn.    (S.)     (Dam  of 
itaben  Bollinger.)    PLANS.— Approv.  Jan.  19, 
\  1909,09,921. 

0O1X>EADO  Rn  month  of  Pyramid  panyon,  22 

^.n.  ol  Port  Mohave,  and  at  or  near  Black  Pt., 

a  m.  n,  o(  Ebrcnberg,  Ati».    (Dams  of  Chuca- 

'vnUa  Bev^piqient  Co.)      PLANS.— An.  act 

.Bttk  i(,  mv,  iitana  apprat.  Vagr  10,  lOU,  11, 


COOSA  R,  Oa.  and  Ala.    (Sp.)    (Dam  of  the 
Atobama  Power  Co.,  at  site  selected  for  L.  and 
D.  No.  12  under  U.  S.  proj.)    Au.  act  Mar.  4, 
1907.    PLANS.-Approv.  Mar.  3,  1910,  10, 1033. 
CROW  WING  Rn  In  Crow  Wing  County,  Minn. 
(S.)     (Dam    of   Cuyuna    Range    Power    Co.) 
PLANS.-Approv.  Apr.  12, 1912,  12, 1309. 
BVB,    BIRCH,    HTDOUOALL.,    and    BEAR 
ISLD.  LAKES,  Minn.    (Dam»-4-of  the  FaU 
Lake  Boom  Co.)     PLANS.-Approv.  Oct.  15. 
1909, 10, 1033. 
FOX  R^  at  Combined  liocks,  Wis.     (Dam  of 
Oieen  Bay  &  Mississippi  Canal  Co.)    PLANS.— 
Reoonstr.  plan  approv.  Apr.  19, 1911, 1 1, 1092. 
LAFOURCHE  BAYOU,   La.      (L.   and  d.   of 
Atehafalaya  and  Lafourche  Basin  Levee  Boards 
*^'  La.)     Au.  act  June  13,  1902.      PLANS.- 
Approv.  Dec.  17,  1902,  and  Nov.  20,  1903.    Time 
for  removal  of  temporary  dam  and  constr.  ol 
locks  extended  to  Jan.  1,  1910.  03,  641;  04,  709; 
07,830. 
M'DOUOAIX  LAKE,  Minn.     (See  Eve  Lake, 

Minn.) 
MBRMBNTAU  lU  La.    Act  Jan.  10,  1903,  au. 
Rico  Irrigation  &  Imp.   Association,  State  of 
Louisiana,  to  constr.  I.  and  d.  near  mouth  of  R. 
Plans,  specifications,  maps  approv.  by  Sec.  of 
War,  Mar.  12, 1903.    03,64L 
MISSISSIPPI  R-,  Augusta,  Minn.      (Dam  of 
St.  Cloud  Electric  Power  Co.)    Au.  act  Jime  28, 
1906.    PLANS.-Approv.  Feb.  2,  1907,  07,  829. 
MISSISSIPPI  R.,   Bemidji,   Minn.      (Dam  of 
Beltrami  Electric  Light  &  Power  Co..  successor 
to  Klrby  Thomas,  E.  J.  Swedback,  and  M.  A. 
Spooner.)     Au.  act  Mar.  3,  1905.     PLANS.- 
General  plans  approv.   Mar.  2,  1906;  detailed 
plans  approv.  Apr.  29, 1907,  07,  830. 
MISSISSIPPI  R^  Des  Moines  Rapids,   Iowa. 
(Sp.)     (Dam  of  Keokuk  &   Hamilton  Water 
Power  Co.)     PLANS.-Approv.  May  9,  190S, 
08,  875. 

MISSISSIPPI   R,    R»<*    ^»W-    RaP*d«»    S<^o** 
County,  Iowa.    (Water  Power  Canal  of  Daven- 


{ 


.ro 


2250      INDEX  TO  BEPOBTS^  CHIEF  OF  ENQIKEEBS,  U.  S.  ABMY,  I866-I912. 


port  Water  Power  Co.)  An.  set  Apr.  6,  19dl; 
amended  act  Feb.  5,  1007.  PLANS.— Approv. 
June  II,  1907, 07, 830. 

inSSISSIPPI  R^  at  Sauk  Rapids,  Minn.  (Dam 
of  Sank  Rapids  Water  Pom  Co.)  An.  tot  Feb. 
36,  1004;  amended  act  Mar.  2,  1007.  PLANS.— 
Approv.  Feb.  11, 1007,  07, 83a 

BassiSSIFPI  Ri,  in  Steams  and  Benton  Conn- 
ties,  Minn.,  above  month  of  Watab  R.  (Sp.) 
(Dam  of  Watab  Rapkls  Power  Co.)  An.  aot 
Apr.  23,  1004.  PLANS.— Approv.  Apr.  6,  1005, 
05,730. 

MISSISSIPPI  R^  at  Coon  Rapids,  Minn.  (Dam 
of  Great  Northern  Development  Co.)  Au.  aot 
Jan.  12, 1011.  PLANS.— Approv.  Sept.  30, 1011, 
and  amended  Dec.  14,  1011,  by  elfmtnating 
''condition  No.  3,"  12, 1300. 

MISSISSIPPI  Ik,  at  or  near  the  foot  of  Des 
Moines  Rapids.    (Dam  of  Keokuk  &  Hamflton 
Water  Power  (}o.)    PLANS.— An.  acts  Feb.  8 
1001,  and  Feb.  0,  1005.    Plans  approv.  Apr.  6| 
1011.    11,1002. 

MISSISSIPPI  tL,  in  Madison  Countj,  near 
Royalton,  Minn.  (Dam  of  Pike  Rapids  Power 
Co.)  Au.  acts  June  4,  1006;  Mar.  7,  1007;  and 
Mar.  4,  1011.  PLANS.— Approv.  July  1, 1012, 
12, 1310. 

MISSOUIU  Ik.  ™Ar  Canyon  Ferry,  Mont.  (Sp.) 
(Dam  of  Helena  Power  Co.,  successor  to  Missouri 
River  Power  Co.)    PLANS.— Approv.  Oct.  10, 

1005,  oe,  810. 

MISSOURI  Ri,  in  vfeinity  of  Buck  Rapids, 
Mont.  (Dam  of  Capital  City  Imp.  Co.)  Au.  act 
Apr.  12, 1006.  PLANS.— Approv.  Aug.  17, 1006, 
07,820. 

BOSSOUBI  R,  Ox  Bow  Bend,  Mont.  (Sp.) 
(Dam  of  the  Ox  Bow  Power  Co.)  Au.  act  Apr. 
28,  1004.  PLANS.— Approv.  Apr.  16,  1006,  05, 
730. 

BUSSOURI  Rn  Wolf  Oeek,  Mont.  (Sp.)  (See 
above.)  Dam  of  Capital  City  Power  Co., suc- 
cessor to  Capital  City  Imp.  Co.)  Au.  act  Apr. 
15,  1006.  PLANS.— Approv.  Apr.  14,  1006, 
being  in  lieu  of  plans  for  dam  at  Buck  (see  above) 
Rapids  which  was  approv.  Aug.  17, 1006, 08, 875. 

BITSTIC  lU  near  Cndock  Br.,  Medford.  Mass. 
(Dam  of  Mass.)     PLANS.— Approv.  Sept.  6, 

1006,  07,  820. 

NORTH  Ri,  Wash.  (Dam  of  Loggers  Boom  it 
Driving  Co.)  PLANS.— Approv.  Mar.  17,  1010, 
10,1033. 

RAINT  LAKE  R,  Minn.  (Sp.)  (Dam  of  the 
Koochiching  Co.— Rainy  River  Imp.  Co.)  An. 
act  May  4, 1808,  and  amendatory  acts.  PLANS.— 
Approv.  Sept.  21,  1000,  and  instrument  supple, 
thereto  dated  Feb.  10, 1010, 10, 1033. 

ROCK  R,CarrB  and  Vaiidnifl8lsids.,m.  (Dam 
of  Samuel  S.  Davis.)  An.  act  May  1,  1006. 
PLANS.— Approv.  Feb.  16, 1007, 07, 83a 

ROCK  Ri,  Oraad  Detour,  DL  (Sp.)  (Dam  of 
Spencer  B.  Newberxy.)  An.  Feb.  16,  1006^ 
FLANS^Apptov.  Mb.  4, 1000, 09^  flSL 


ST.  CROIX  Rn  between  StiBwvtar  and  Taylon 
Falb,  Wis.  and  Mtam.  (A.)  PLANS.- Boomi, 
ps.,  and  logs  of  the  St.  Croix  Boom  Co.  form 
obstrs.  to  navigation  for  weeks,  and  somettrnti 
months,  of  the  seassn  of  navigatlofn,  89^  2708.      1 

ST.  CROIX  R,  St.  Croix^Wis.  (Sp.)  (Dam  of 
St.  Cnix  FaUs  (Wis.)  Imp.  Co.,  and  tbs  8t 
Croix  FaUs  (Minn.)  Imp.  Co.)  PLANS.- 
Constr.  of  a  dam  an.  act  Feb.  7,  1008;  appcor. 
Sept.  16, 1004,  05,  730. 

ST.  JOSEPH  Rn  near  Berrien  Sprinp,  Micfa. 
(Dam  of  Berrien  Springs  Power  A  Electric  Co.) 
An.  aot  Apr.  5,  1006.  PLANS.— Approv.  Apr. 
10, 1007,  07, 880. 

ST.  JOSBPH  R^  Mich.  (Dam  of  City  of  Storsii^  I 
Mkh.)  PLANS.— Constr.  an.  act  Jan.  12, 1911;  | 
plans  approv.  Apr.  14, 1011, 11,  1002. 

ST.  JOSEPH  R^  nsar  MottviDe,  Mich.  (Bua 
of  Herman  L.  Hartensteln.)  Au.  act  Fab.  IS, 
lOU.    PLANS.— Approv.  Feb.  IS,  1012, 12,1300. 

ST.  UkWRBNCB  R.,  between  Adams  and  Im 
Galops  Islds.  (Sp.)  (Dam  of  DonUnloa  of  Cbd> 
ada.)  Au.  act  June  18,  1002.  PLANS.-Far 
constr.  approv.  Aug.  18,  1008;  modiflwl  pbm 
providing  for  an  tncreaae  in  height  of  dam  apfvov. 
Oct.  10, 1004,  05,  730. 

ST.  LOUIS  R,  below  Fond  da  Lac,  Wis.  (A.) 
PLANS.— St.  Louis  Boom  Co.  maintains  a  )og 
boom  whfch  is  an  obsfr.  to  navtgatioii,  80, 2708. 

SAVANNAH  R.,  Oregg  Shoals,  8.  C.  (8p.) 
(Dam  of  Savannah  Power  Co.)  An.  act  Jane 
21,  1006,  and  Feb.  5,  1007.  FLANS.— Appear. 
Aug.  8, 1007,  08,  87& 

SAVANNAH  R,  near  Prices  Ud.,  8.  C.  (Sp.) 
(Twin  City  Power  Co.)  Au.  act  Feb.  28. 1908. 
PLANS.— Approv.  Feb.  20, 1000,  OO,  021. 

SAVANNAH  R,  at  or  near  mouth  of  Stsrws 
Creek,  between  the  counties  of  Ed^efleU,  8.  C, 
and  Columbia,  Oa.  (Dam  of  Oeorgia<}anliDS 
Power  Co.)  PLANS.- Approv.  July  20,  ^910, 
11, 1001. 

SNAKE  R.,  Idaho,  Ong.,  and  Wash.  (Dam  of 
Burbank  Power  &  Water  Co.,  in  vkdnity  of 
Fivemile  Rapids.)  PLANS.— Approv.  Sept  10, 
1006;  modil^id  plans  H>prov.  Nov.  2,  1000,  10^ 
1033. 

8USQCBHANNA  R.,  near  Cooowlnffo,  Hd. 
(Susquehanna  Power  Co.)  PLANS.— Appnv. 
Apr.  0, 1007, 07, 830. 

TEfTNESSEB  R,  at  Halss  Bar,  below  Cbstts- 
nooga,  Tenn.  (Dam  of  Chattanooga  ft  Tennss' 
see  River  Power  Co.)  PLANS.— Approv.  Aof. 
26  and  Oct  14, 1010, 11, 1002. 

WALLICfrTR.(N.  and  S.  Forts),  Wash.  (Dam 
of  commisskmers  of  diking  district  No.  1,  Psdfle 
County,  Wash.)  PLANS.— Approv.  Bept  S, 
1010, 11, 1001. 

WHITE  R.  (E.  Fork),  4  m.  below  Shoals,  lal 
(Dam  of  Shoals  Power  Co.)  PLANS.— Apprav. 
Apr.  20, 1811, 11,  1002. 

WHITE  R.,  near  Fec^yth,  TsMiy  Ooimty,  Me. 
(Btm  of  Oaik  Tvwm  A  Waftv  Oou)   Aa.  art 


puSitoi'rtl'']        fiPECtAL  SUBJECTS. 


PI.AKS.-ApmT.  Not.  M,  Ull,  WISCONSIM   K,  new    Pnlile   du    Bm,    Wb. 
(DunorBadcivHrilni-SlaetrkCo.}  PLANS.— 

t.  Fofk,  ■wamm,  lod.  (8.)  (D«m  Approv.  Am. «,  im,  10,  lora 

"oxr  Co.)  PLANa.-Appn».  F«b.  WtBCONSIM   R^  nnr    Pntrto  dn  8«,   Vk. 

■31.  (DunoIWlMnuln  Rfvw  PoworCo.)  FLANS.— 

TaBLOVOH,DHrPoctUDd,Oi^.  ApproT,   Feb.  1.  IWI.  II.  lOKt  md  tUr  11, 

Bl  Kntti  Tra*  Co,)    PLANB.-Far  ""■  "■  ""»■  

tcinelKi]ltbytlun.B.iVP">T'>^  WTTBUkCOOCBKE  K^  DnmnUoD,  FIl    (Bp.) 

ni.  (Dsm  of  Camp  Flwaphats  Cc.)    An.  aot  IiniB 

»,  Kflbooni,  Wk    (8p.)    (Dim  "-   >■»■       PLASB.-Apprer.    Apr.    IB,    ItM 

">o«r.)     PLANS.-A|i|»o».  lUi.  T,  ■wUfl"!  PtaM  IMWT-  Sept.  B,  UOt,  (M,  BU. 


I'lnii 


E3 


6PECUL  SUBJECTS — HABBOB  UKEB. 


SPECIAL  SUBJECTS. 

tBTOITS.  CHIEF  OF  BNGINURS,  V.  S.  AKMT,  1888-191*. 

IICTION  I.-BSTABLI8HHENT  OF  HAXBOB  UNBS. 


Reports  (j( 

Cfilstol 
EogUwen. 


Aslarb,  Ort);.    (rm  ColiinibU  B 

YoanipBar) 

AtioriTB.,  One 

Asloila  H..  OrH.,  Mttr 

AUuitic  BulnTK.  Y 

AU«nlicClly,  N.  J 

AlUntkCItT  Ilr..  Norlotk.  \'b.. 
Buk  C<.v»  WrUuid,  Mb 


O4,70a,3577 
HI,  417,3.147 
96,  K,33'23 

OB,SIQ 
B3,4ei!34;3 


Baltlmon  H.,  Ud.: 


SpwromPt.  (PaUpscoR.).... 

Spvnxn  Ft.,  lid 

Curtl.iB.,s.sid«... 

Billlman  H.,  Md^  laodUlralloD  ol 
Udm  Id  Curtb  B.  uid  Fatiipsco 
R 

BtctBt  H.,  He 

Bath,  Ii*.,K«u»bMR 

BalMrj,  N»w  York.  N.  Y 

Bvn>ii>-    (Sm  New  Yiai.) 

BeTl*  )!.,  Junaln  B.,  N.  Y 

Bitlliuliun,    Wash.    (s*t    Sqiull- 

B«iini«ii«oi"B!,waJi '.;!!!;■."!!!!: 

B«IUn«hMni  B.,  Wuh.,  mgdlSo- 


BJack  R.,  Ulch.  (« 

H.) I 

Black  Bock  II.,  K.  Y.    (see  Bui- 

lalo.) ■ 

BtotM,  Wash I 

Bloomcn.    (Se*  Hudson  R..  N.Y,)' 

Borough  olBroolilyn.N.Y I 

Borouih  of  (jueeiu,  N.  V 


03,640,891 
07,  SIS 


Cbebea;  leltilai  Ft... 


V 
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Plao». 


Bofton,  ICaa.— OontfauMd. 

N.  side  of  the  "  reserved  dun. . " 
n.  side  of  South  Boston  FIms, 

and  around  Castle  Isld 

Extension  of  solid  flilinc  be- 

Snd  the  estab.   bulkhead 
es  at  Simpson's  Dry  Dock 

No.  1,  Boston  H 

JefferlesPt 

Bowery  B..  N.  Y.    (tm  East  R.; 

New  York) 

Bremerton,  wash,  (see  Port  Orch- 
ard)  

Bridgeport,  Conn 

Bridgeport  H.,  Coon 

Brilliant  Pumping  Station,  Pa 

Bristol,  Pa.  (see  Delawan  R.) 

Brooklyn.    (See  Borough  of:  New 
York;  East  R.;  NewtotimO.) 
Brooklyn,  N.  Y.  (see  New  York): 
East  R 

Brooklyn,  N.  Y.  (see  AtlanticBasin) 

Red  Hook  Pt 

Bronx  Kills.    (See  New  York.) 
Bronx  R.,  N.  Y.  (see  East  R.). . . . 

Bronx  R.  (mouth),  N.  Y 

Bronx  R.,  between  New  West- 

diester  br.  and  the  New  York, 

New  Haven  ii  Hartford  R.  R. 

br.,  in  front  of  property  of  P.  J. 

HeanyCo 

Brqnx  R.,  N.  Y.,  lower  part 

Brother  Island.    (See  East  R.) 
Brownsville,  Pa.  (see  Mononganela 

R.) 

Bruno  Island.  (SeeSanFraneisoo.) 
Brunot  Isld.,  Pa.  (see  Ohio  R^... 

Brunswick,  Oa 

Brunswick  H..  Qa 

Bucksport,  Gal.  (see  Humboldt  Bay) 
Buckwheat  Isld.,  N.  J.  (see  Arthur 

Kffl) 

Buflalo  H.,  N.  Y.: 

Niagara  R.  (see  Erie) 

Outer    H.,    including    West 
Seneca 

Stony  Pt 

Buflalo,  N.  Y^  Erie  Basin  and 

Black  Rock  H 

Burden  Iron  Works,  Troy,  N.  Y . . 
Bushwick  Cr.    (See  New  York.) 
Buttermilk  Chan..  N.  Y.,  Atlantic 

Basin,  Brooklyn 

ByramR^N.  Y 

Oahmiet  H.,  HI 

Oambridge,  Mass.  (see  Boston) 

Charles  R 

CamdHO.  N.  J.  (see  Philadelphia) . 

Canal  Waterway,  Wash 

Cape  Fear  R.,  N.C 

WflmtDfton.  N.  C 

Carquines  Straits  (see  San  Fran- 
cisco)  

Carters  C^^ek,  Va 

Castle  Island  (see  Boston) 

Castro  Rocks,  Cal.  (see  San  Fnm- 
oiseo) , 

Charles  R.,  Cambridge,  Boston, 
Mass.  (pee  Boston;  Ounbridge). 


91,  424,600 


90,383,547 
11«  1076,1077 

/09,  879,964 

\06,796 


f 


10»  1017 

97,23.988 

99,39,1198 

93,461,906 

07,  814 

09,911 

11,1077 


98,84.1038 
[03,579,963 
03,640,896 
[07, 814 
00k  910 

01,118,1366 
10,1018 


12,1393 
12,1383 


r07,815 
\09,  911 


{: 


07,815 

89,867,1393 

06,797 

00,797 

08,864 

09,910 


m,  21,472, 

3180 
99,39,3133 
95,  21, 473, 

3176,3180 
00,40,4156 
04,709,3316 

01,119,3349 
09,910 


02, 
01, 
99, 
97, 
99, 
00, 
06, 
97, 
00, 
04, 
05, 
06, 

11, 
10, 
01. 
06, 


579,963 

118, 1261 

39,2891 

23,881 

39,1100 

40,1225 

790 

23,881 

40,1225 

709,899 

718,836 

706 

1077 

1018 

119,1572 

797 


05,718,U82 


09,911 
(04,709,899 
{05,718,886 
106,796 


(Siarleston  H.,  S.  C................. 

Ashley  R 

Cooper  R 

(Charleston,  Wash,  (see  Fort  Or- 
chard)   

GhesaeqaakesCr.  (See  New  York.) 

Chehalis  and  Widikah  Rs.,  Aber- 
deen, Wash 

OieiiaUs  R.,  at  Aberdeen,  Wash., 
modlfieation 

Chelsea  Creek  (see  Boston  HO 
Mass.,  modification  of  line  in  left 
bank 

Chesapeake  Cr.    (See  New  York.) 

Chester,  Pa.  (see  Delaware  R.) 

(Siioago  H.,  Dl 

Chicago  R.,N.  Branch,  HI 

China  Bashi,  Oal 

Oiristiana  R.,  Del.,  Wilmington, 

Del.  (see  Delaware  R.) 

Cfaxcinnati,  Ohio 

City  Pt.    (See  Richmond.) 

Cleveland  H.,  Ohio 

W.  Basin 

College  Pt^  N.  Y.  (see  East  R.) ... . 

Columbia  K.,  Astoria,  Oreg 

Commencement  B.,  wash 

Communinaw.  (See  New  York.) 
Compton  Or.  (See  Sandy  Hook.) 
Canonicut  O.  (See  Jamestown.) 
Coney  Isld.,  N.  Y.  (see  New  York; 

Sheepshead  Bay) 

(Sonners  Pt.,  Minn,  and  Wis.  (see 

Dnluth) 

(>on<<table  Pt.    (See  Jersey  Flats; 

New  York.) 
Cooper  Pt.,  N.  J.  (see  Delaware  R.). 
Cooper  R.   (See  Charleston.) 

CoosB.,  Ofie: 

CoosB.  H.,  Oreg 

Ck>rdova  B.,  Alaska 

0>ronado.Cal 

OMmopolis^  Wash 

Crisfleld,  Md.: 

Annemessex  R 

Curtis  B.,  Md.  (see  Baltimore) 

Dam  No.  3,  Ohio  R.,  Pa 

Davenport  H.,  Iowa 

Davis  Isld.  Dam,  Pa.  (see  Pitts- 
burgh)  

Deadmans  Isld.,  Cal 

Delaware  R.,  Del.: 

Between  Edgemoor  and  Chris- 
tiana Rs 

League  bid 

Chester  R 

Delaware  and  SdiuylkUl  Rs., 

Philadelphia,  Pa 

At  Philadelph^,  Pa.  (see  Phila- 

delphia) 

Delaware  R.,  Coowt   Pt.,   near 
(}amden,  N.  J.,  extension  of  lines 
Delaware  R.,  Philadelphia  to  Bris- 
tol, lines  on  rieht  bank  fh»m  up- 
stream end  of  Imes  at  Philadelphia 

Delaware  R.,  at  Trenton,  N.  J 

Detroit,  Mi<& 

Detroit  R.,  Mich 

District  of  Columbia.   (See  Firth- 
Sterling  Ck>.) 
Dog  Isld.,  St.  (}eorges  Sound,  Fla. 
Dorchester  Pt.    (See  Boston.) 

Duluth  H.,  Minn. 


Reports  o( 

Chief  of 

Engineers. 


97,23,1487 
97,23,1487 
07,23,1487 

}lO,  1017 


06,797 

11,1076 

11,1076 

06,797 

/91,  425,2861 
\06,797 
02,579,3110 
03,640,2202 
"   1018 
961 
1076 
06,23,2115 


02,579,: 

/03,6W,: 
110, 1018 
/03,  640,1 
\11,  1076 


95,21.472, 

3127 
96,23.3094 

99,39.3080 
11,1076 
01, 119, 1305 
04,709,3577 
02,579,2432 


/04*  709,1110 
Ulf  1077 

11,1075 
11,  1077 


( 


01, 119,3544 

06,797 

10,  1017 

11,1076 

90,334,2004 

93,462,3472 


99,39,1399 

109,910 

\11«  1078 
04,709,2554 
96,34,1805 

04,709,2554 

11,  ion 


03,640,081 

02,579,1041 

06,797 


09,910 
10, 1018 
11,1077 


11,1077 

11,1077 

93,462.3080 
r96,23,MlO 
\05,  718, 2296 


00,40.2158 

f97, 23.2647 
00,40,3642 
08,640,1828 
05,  n8,201I 
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lUportsor 


ai5% 


»1,§H 


111,  1077 
(M,7V7 
07,  SIS 
06,2.3900, 

07.  818  ' 

07,  ns 

03,M),tn 


11,1077 

oa,m 

197. 33, 1071 
foa,  t79,M> 

\oa,7i8,ia» 


lio,io 

U1<KI 


ntVUTni  H.,IUM 

FUrport  H.,  Ohio 

Fin  ElTtr  H^  Uua 

Fstttodlna  H,,  FU 

nnr-tDorCblBirMt,    N<«    r«k, 

n'y 777. 

TOtT-Qlntb  atTMt,  Ngw  York, 
NT  Y 

Pint  BtTMt,  Bw  Fruckod,  Cal . . . . 

Flrth-SUrUni  SMel  Co.,  D.  C 

PlTimll*  B.  H.,  Conn 

FUm.    (Be*  Yonnp  Bit.) 

FlDahlu  R.,  LoDcbld.,  N.  Y.  (n* 
NilirViiit). 

ForaB,  Porflud-Ma 

Ft.  Hamilton.    (BMNmYort.) 

Fort  HowHd,  Wl( 

FortLM.N.  L.toOatUDbtn 

FortNorMk.    (SMKorloIk.) 
Fort  PnluM.  tevuuiah,  Oa.: 
SaTunuti  B.   In  Tietnltr  of 

qouuitliw  RMkm 

Fort  Su  JKtnlo.  ;Sh  OslTcatoD.I 
FoxB.,  WH.  <Mt  Oshkosb.) 

Oahki»h,WI> 

CltrotOr««B»7 

Fox  B.,  M  Oihkosh,  Wh.,  aitco- 

■loD  (od  rMstob 

a>lT«toiiB.,T*U3  City,  Tax 

a«l*««OD  H.,  Tax 

Fort  San  Isdnto 

Oaor(Mawn  H.,  B.  C 

Olmu  Cr.    (Baa  E.  Chaalar.) 
Olan  OibonM,  Pa.  (aaa  Obk>  R.) . . 
aowaDDS  B.,N.  Y,  (aaa  Naw  Ywk.) 

Qiand  Rapkli,  Mkb 

OruidB.,  Midi 

Orand  BMat.  Naw  York,  N.  Y 

Oran*  Pt.,  lUnn.  (aaa  St  Looli 

Bay) 

Oravaaaod  B.,K.  Y.(iaaNawYiirk) 
C)rar>  H.,  Wadi.,at  Hoqnlam 

QratmUl.    (Sat  Naw  York. ) 

Oraan  B.,  Wfa.  (wa  Fox  R.) 

BaatB 

OraaiB.  H.,Wk 

Otamport  e.,  N.  Y 

Oi«OTllla,N.I 

Oraaowldi  B.,Cinm 

Oronalila,  Datrolt  B.,  Ulcb 

QroHDolut,  Wch.; 

LakaBLClalr 

ODtMnlwi,  N.  J.  (laa   Ft    Lta; 

Bowardi  Bar;  Nnr  York) 

Hackannck  R.,  N.  J 

From  Uttla  Ftny  to  Uackao- 

SaeitiatciVil.'i'.'/""/^'.'.'.'.'.'.'.'.'. 

Hapia,  Tha,  V».  (lae  Noclolk  H.). . . 
Hampton    (Jonai    and    Hirbirt} 

Creak,  Va 

Hampton  Boads,  Va.  (na  Jamaa 

B,;  JooaaCr.) 

Hancock,    (Baa  Hougbton.) 

Hanglnj  Bock,  Ohio 

Hannibal,  Ho.  (Ma  Htelaalppt  R.) . . 
Barlam  B,  (naSpoTlaa  l>arvll; 

Naw  York) 


10,'  loik 

aa|  308,730 


03.»ia,ns 

B3,  W,  1010 

03,  UO,  ISRJ, 

1884 
06,^7 
107.  81S 
110,  1018 

la,  1301 
oi.7iM,aoa(i 

|0<I,13,1MO 


06,707 
110, 1018 
9S,:i,4T], 

3S8T 

rs4,4a,Tio 
\oa,  718, 1003 

00,  40,  I4TS 
06.73,811 
««.73.3m 


10,  lOlS 
10,  1018 
04,700,1470 

07,  8U 

06,797 
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riac«. 


Harrison,  N.  J.  (see  Passaic  R.)  — 

Hastings  upon  Hudson,  N.  Y.  (see 
Hudson  R.) 

Hawaii 

Hazelwood,  Pa 

H«n  Gate,  passage,  East  R..  N.  Y.. 
about  Great  and  Little  Mill 
Rocks,  pierhead  and  bulkhead 
lines  abrogated,  (see  East  R.) 

Herbert  Creek,  Va 

HillsboroB.,  Fla 

Hillsboro  R.,  Fla.  (see  Tampa, 
Fla.) 

HiloU..  Hawaii 

Hogans  Creek,  Fla.  (see  St.  Johns) . . 

Homestead  Dr.,  Pa.  (see  Mononga- 
belaR.) 

Honolulu,  Hawaiian  Islds 


Reports  of 

Chief  of 
Engineers. 


07.  815 


07, 

11. 
03, 


12, 
07, 

/08, 

\12, 

/Ol, 

\07, 

11, 

07. 


Honolulu  B..  Hawaii 

Hoquiam,  Wash,  (see  Grays  H.) . , 
Hoquiam  R 


Hospital  Creek,  Fla.  (see  St.  Au- 
gustine H.) 

Houston  and  Hancock,  Mich 

Howards  B.,  Mixm.  and  Wis.  (see 

Duluth) 

Hudson  R.,  N.  Y.  (see  New  York 
H.:  Yonkers): 
Guttenbcrg,  N.  J.,  Troy,  N.  Y., 
Pleasant  Valley  Landing  to 
Bloomws,  N.  J 


New  Baltimore,  Troy. 
Albany,  N.Y 


{: 


02, 
99, 
00, 
10, 
93, 
95, 


oe, 

/92. 
\99, 


815 

1077 

640,1702 


1203 

815 

865 

1298     * 

119,1763 
815 
1077 
815 

579, 1912 

39,3769 

40,5095 

1018 

462.3472 

21,473, 

3547 

T97 

303.2165 

39,2723 


11.1076 


01, 
02. 
03. 


118, 1268, 

1270 

579,961, 

962 

640,901, 

905 

709,1108 


Yonkers 04, 

Hastin^rs  upon  Hudson,  N.  Y., 
w.  side  near  Van  Wles  Pt., 
below  Albany;  at  Starbuck 
and  Big  Stony  Lsld.,  Troy. ...  07.  814, 815 
Between  Adams  Street  and 
Burden  Iron  Works,  Troy, 

N.Y 09, 

Humboldt  B.,  Cal 91, 

Burksport  to  Eureka,  Cal 06, 

Fields  Landing,  Eureka.  C^l . . .   10. 
Humphreys  Creek,  Md.  (see  Spar- 
rows Pt.) 10, 

Hunts  Pt.,  N.  Y.  (see  New  York) . .    10, 
Illinois  R.  and  Peoria  Lake,  Peoria, 

111 07, 

Ilwaco.  Wash 93, 

Irondaie,  Wash .  (see  Irondale) 11, 

Iront4>n,  Minn 96, 


Jacksonville,  Fla.  (see  St.  Johns  R.) . 

Jamaica  B.,  N.  Y.  (see  Sheepshead 

B.) 

James  R.,  Va.  (see  Richmond): 
Hampton     Road.s,     Ne%v^ort 

News,  Va 

Jamestown,  R.  I.: 

Conanlcut  lsld.  (Narragansett 

B.) 

Jeffries  Pt.  (see  Boston  H.),  Mas.<«., 

modification 

Jersey  Flats,  w.  side  of  Upper  B., 
New  York  H.,  extending  from 
mouth  of  Hudson  R.  at  Jersey 
City  to  Coastable   Pt.,    Bergen 

Neck,  N.J.    (see  New  York) 

Jones  Creek,  Va 

Jones  Creek,  near  Hampton,  Va., 
•xtension 


03, 

04, 
07, 

roe, 

111. 

roo, 
loo. 


99, 

11. 

91, 
00, 

07, 
12, 


910 

427,8138 
797 
1017 

1018 
1018 

815 

462.3472 

1077 

21,472, 

2588 

640,1187 

709, 1757 

815 

796 

1077 

40,1761 
797 


39,1146 
1076 

425,965 
40, 1475 

815 
1293 


Kahulul  H.,  lsld  of  Maui,  Hawaii. . 

KaighnPt    (See  Philadelphia,) 
Kansas  City,  Rans.  (see  Missouri 
R) 

Kansas  City,  Mo.  and  Kaos 

Kansas  R.,  Kansas  City,  Kans 

Kansas  R.,  Kansas  City,  Mo.  and 

Kans 

Kaw  (see  Kansas)  R.,  Mo.  and  Kans. 

Kanosha  H.,  Wis 

Kewaunee  H.,  Wis 

Key  West,  Fla 

Kill  van  Kull,  N.  Y.  (st.  monu- 
ments).   (See  New  York) 

La  Conner,  Wash,  (see  Swinowsish 
Slouifh) 

Lake  Superior,  Minn 

Lake  Union,  Wash,  (see  Seattle) . . .' 

Lake  Washington.  (See  Seattle), 
Wash 

Lamberts  Pt    (See  Norfolk.) 

Laporte,  Tex 

Lavaca  B.,  Teat 

Lawrence  Pt.,  N.  Y.  (see  East  R.). . 

League  Lsld.  Navy  ^  ard.  Pa.  (see 
Delaware  R.) 

Lermonds  Cove,  Me 

Licking  R.,  Ky.,  at  its  mouth 

Little  Ferry,  N.  J.  (see  Hackensack) 

LitUeMilL    (See  New  York.) 

Lock  No.  1,  Monongahela  R.,  Pa... 

Lock  No.  4,  Monongahela  R.,  Pa... 

Long  Lsld.,  N.  Y 

Lons  Lsld.  City: 

East  R.,  N.  Y 

Lorahi  H.,  Ohio 

Los  Angeles  H.,  Cal 

Lubec,  Me .-. 

McKeesport,  Pa.  (see  Mononga- 
hela)  

Manitowoc,  Wis 

Manitowoc  R.,  Manitowoc,  Wis 

Mare  lsld.  Strait  (see  San  Francisco; 

Vallejo),C^l 

Marine  City,  Mich 

Marine  Park.    43ee  Boston.) 

Marauette,  Mich 

Martinez.    (See  San  Francisco.) 

Maryland  Steel  Co.,  Md 

Marysville,  Wash 

Marshy  Pt.    (See  Raritan  Br.) 
Martinez.    (See  San  Francisco.) 

Matagorda  B^  Tex 

Maumee  R.,  Ohio  (see  Toledo) 

Between  Oakdale  Avenue  and 
Ed.  Ford  Plate  Glass  Works... 
Milford  H.,  Conn 

Milwaukee.  Wis.: 

Milwaukee  R 

Between  Cherry  and  Wal- 
nut Streets 

Mingo,  Ohio 

Minnesota  Pt.,  Minn,  and  Wis.  (see 
Duluth) 

Mission  Rock,  Cal.  (see  San  Fran- 
cisco)   

MLssissippi  R.,  Mollne,  111 

Mississippi  R.,  Iowa 


Reports  of 

chief  cif 
Engineers. 


iOO, 
\11. 


lO. 

f94, 

|05, 
10, 

05, 
05, 

[96, 
<O0, 

112. 

97, 

06, 

/03, 

104, 
193, 
\09. 
03, 
/08, 
\10, 


911 
1076 


1018 

423,3159 

579.8,213 

718,1708 

1018 

718, 1708 

718.1708 

23.2568 

40.37T6 

1293 

24.2785 

7V7 

141 

129 

462,3472 

911 

640,1828 

H65 

1018 


10, 1018 


oo, 

09, 
03, 

02, 
03, 
96. 
10, 

07, 
07, 
11. 

9H, 

11. 

11. 

f91, 

[OU 
(02, 

1^04, 

|o«, 

,96, 

(07, 

09, 

SI* 
09. 

,\04, 

iio. 

196. 


^.2476 

579,1402 

640,891 

579, 1041 
640,727 
23,2126 
1018 

815 
815 
1077 

a4.1Q» 
1077 
1077 
424.021 

lis,  1018 

579, 1912 

700.2551 

7lK.lt«5 

23.2565 

815 

911 

815 

911 

709.3490 

lOlS 

23,2747 


89, 36a.  2027 


10. 
93, 


05, 
03, 

10, 
9ft, 


1018 
462.3475 


718, 1516 
640.2107 

1017 

21,471, 

883 


93,462,2788 
9A, 


04. 

09, 

/03, 

\10, 

07, 

07. 


21.472, 
2686 
709. 24« 

911 
640.2202 

lOlJi 

815 

815 
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iMBih.faa 

■iCIlr,  Mo.  ud 


tl,  Cblc&pi  &  St. 


ibavt  ukLtMloii 


AWSi 


■e  Trail  R.).. 


(Bm  N*w  Yock.l 


Raportsof 
Chid  at 


06,  n? 

03,»«>,l4Sfi 

Oa,71S,IUT 


a«,7w,iui, 
00,  TiK.  int. 


lot.  7W.  IITT 
iOS,  718,  loss 

09,t7B,Ml 

I03.  m.  1114 

oo!«,i»T 

Bl,  <U,1139 

[OS,  11,(71, 

I  00,4a,13M 


>ami.  (n*  Bhawa  ! 

li-N'-'TvU- 

ou«li  of  Broot 

bC  MotropaUUo 

ii.    (M*   Sq'lUii. 

Y.,  Bid  H<H)k, 
a*ot««F«rTy.... 

N«w  York  H.,  N.  Y.  (m*  Arthur 
Kill:  AtUntk!  Bute:  Baiurr; 
Bowcrr:  Bnnu:  Brooklrn;  IMh 

BmM;  Ellli  tild.;  Utb  Stml: 
Uth  BEnal;  Onnd  Stmt;  Kill 
Van  KuU:  Nmrtown  CtMli:  eut 
Bimt:  e4th  sumi:  neth  aimt: 
I3tli  BtreM:  Sid  Btnet;  37th 
Stnet:  »th  BlrHt;  Mth  BIrHU 
^SdetTMt;  suualdd.): 


cE£to(° 


n  Bnnnr  *Dd  Ca-   I?? 
lr«M9,0BliFI 1'^ 


Hvlam  R 

At    III   tat 
EutR... 


N«v  York  H.  uid  kdjumt  mtan 
(sM  BradklTD;  ElUi  Isid.:  Htr- 
l»m  R.:  Loni  bid.  Clly;  Rvltui 
Br,;  Rlktca  Isti.;  SpujlM  Ouj- 

rll  Crank): 

Kill  nn    Kull   and  Bhoolm 

Isid 

E.  shora  ot  Eairt  R.,  N.  Y., 
tram  tool  of  Broadway, 
Brookl^,   to  Ravaiuirood, 

Shors  or  N*w  j«r»7  from  Com- 
muntpair,  Jitsav  Cltr,  to 
ComtabI*  Pt..  Bergun  Wk. . 

B.  and  w.  staorH  of  Buten  Isid. 
trom  Fort  Wadiwoith  lo 
ElUabath  Pt.,  N.  L,  and  w. 
bank  of  Ar^or  KBI  Irom 
Ttclb  Ambo;  U  Ell»b«tb 


LawreDO*  Pt.  to  Foit  Uamll- 


W.  bank  ol  Hudwn  R.  along 
Imamy  City  fronl  [tom  W»- 
hawkan  Cot*  lo  CAnununl- 

E.,  n.,  and  v.  iboras  ol  Nav- 
afliB.,N.) 

W.  bank  oFNorth  R.  from  Wac- 
bawkao  Cova  lo  auitaabarg, 
N.  J.;  •.  bank  ol  North  R. 
tram  W.  With  Strnt  to  tha 
Batlwy,  Nav  York  Cliv^  tha 
Ballaii:  and  D.  and  w.  Sboin 
of  Easi  R.  Irom  tha  Battary 
to  E.  8l9t  Bitael.  Sew  York 


Kant  Avanua. 


h?ra  l?om 


Ick   Craak 

sii  fr 

3d  Ava- 


-H.  Doc.  740.6B-2— vol  2— 


Spuytao  Dn]>vU  Cree 


07,  n,  ion 
ieo,N,iiu 
'"  to,iut, 


n,  332, 791 

[|,331,7M 


00. 333,  SIC 
V0,333,BI8 


Hfc// 
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PiMM. 

^^/ 

Fkot. 

B> 

BoflnMn. 

Xi 

Mbw  You  H.,  nc-CoDttaroM]. 
tank  of  Horth  S.  from  Out- 

"i,tSS;    Swk    B..    tkmt 

irjTIiS^"!)?!?^ 

S¥,SSoi»°"~ 

M. 

tbroucht^HirhDiB.toSd 

ATMioa    Bi.:    n.    sbott    ot 
BroDiEIUafromMATanut 

f^irt'-llSrbv"^  I£a 

Artbor  Km,  Xut  K.;  Blin- 
bMhparl,  N.  I.i  EUfa  Ud.; 

inn    wm,  Rudan,  ud 

9t,Ol,«S 

05, 

S!!SAs:*r.-'.."r: 

VI,  m.an 

-sr-.^ii.-i'W: 

(U. 

8t.0Mrf(B,BtitnUd 

06, 

CrMk  Mid  Doldi  E]Ib<eU>b. 

07 

bTB<«.<rfW.r,F.b.8.1880. 

OnvtModB ^ 

07 

{S: 

tianartlMtnM) 

'91.l»,MU 

-SSila^K;  "-■""* 

'ZSd^ii^'S^.i. 

00. 

SK^-SbSSftS: 

Erli  Butnand  BiKi  Bock  H.. 

01 

diviv  CrMk;  aaoDg  ths  >. 

08. 

tfiore  tram  Laimnce  Pt,  •■ 

Norfolk,  Vft.,P*r*dtoCT«k 

07 

S„S?%"riJST 

11 

Stitb  bniL',  AttanUc  CHy  br. . 

•udarouDd  NortfrBntlMr 

OS, 

Smitb  Cr«k,  Th*  Hicw.. 

04. 

8U*nbld)...'. '. 

•l.UI,081 

{?f 

"ac.."£nrs 

Norfolk  udPorteiDotitb  Bs.  (no 

BtaUn  Idd.,  bMvMD  John 

BltnbMb  B.) :.... 

89, 

Norfolk  iDd  Portsmoulh  Hi.,  Vt., 

91,  US,V7I 

■ndidjtcmtinun: 

aS2?^°^"Ltiuium 

Udm  b   Norfolk   H.    bmn 

Rocb.EMtH 

99.3K.m 

..SSSffittSffiS?- 

03,»a,S6O 

Norfolk  A  WmUnt  B.  R. 

br.  uid  D.  8.  n»v7  j«nl  to 

Cnak  to  tho  hl^wk*  bt. 

L»mbrtiPt 

S.  brucb  of  BUabolh  R.  ukd 

m,  301,891 

SSfttt^  ..f.'. .  }^^. .  .^^. 

00. 

Norfolk  Nii»yy«fd,V». 

{?^ 

NorthBrot^vUd.,N.Y.  (NoNnr 

10, 

ODtrid.th»«l»b.  H.lliiM.... 

93,3W,SU 

UodmaUon  al  H.  Ibw  aiUb. 

OS, 

Jan.  S,  1M1J91.  MS);  on  Um 
D.  (hoc*  of  £uC  R.,  betWHD 

North  feVisiNiWYoVkH.) 

North  Ton.w««U,N.y 

oo. 

Otk  Pt.  uid  Hants  Pt 

91,3g8,gN 

M 

IWZ],  on  Ui«  Arthur  KM,  In 

0)tkdkloH.,'ohk) '.....'.'.'.'. 

K 

Osklud  B.,  C*l.  (M*  Su  FHn> 

ctooo) 

9«, 

front  of  PtrtJi  Ambor.  N.  J. . 

M,SW,Btl 

Oik  Ft.    (S-NnrYB-k.) 

-SSfifs.™! 

•3,tai,iD« 

Oconto  H.,Wli 

{a 

93,  iSl, IDDO 

W 

wood,  LoB«  Wd!,  N.  Y 

ObloR'.,  Ky.  ud  Ohio 

«: 

97, 13,  IMI 

Ohio  R.,  Ohio 

s 

EUhlsld.Cq.  T.) 

91,  a,  1017 

01 

UodlficathmonBarltm  R.ud 

Ohloi;  "  1-!  ■•'^-  rursinitEiii    '.'.'.'. 

04, 

Bpoytra  DufvU  Craak 

IfS'E 

Br.i.i.-,.  1.1.1.  |„.it..l:^.'l-,tU. 

^7«^™"^N">?:^r 

im,i306 

Pin  A'lur'ilM^i'/V'r.*.'!'" '!.?;:. 

07. 

o>,ira,tM, 

iMmft,  nmrRocbwler  Pi... 

M6,tMa, 

Oloolt    Jl.,    EiehMuunll*    CrMk, 

Bhootn  laid.;  EUto  Isld.;  Oo- 

eiM,iigg 

03,«tO,88S, 

N.  Y.  „  . 

wutuB.;  ButtnnilkduQ.. 

^ 

»»■ 

Olyn^b.Wkdi 

'9£ 

St 

[Iw^liL^!;^^'']    SPECIAL  SUBJECTS — HABBOB  UNEB. 


Rflports  of 
Cfilat  or 
Enginsns. 


Rapotiol 
CfcWof 


«,  Sttx.  (I 


iriB.).. 


raiR.,Wb 

OAImb,Wk.(HarazIt.) 

Oiww.N.Y 

PibUSb  R.,  N.  C. 

Pindin  OMk,  Vs.  (ut  Notlalk).. 

Puquotuk  R.,  N.  C. 

PiMte  R.,  N.  1.: 

W.  t>uk,  nav  Hwrhon,  N.  I . . 

FuipKD  R.,  Hd.  (9M  BriUmcn) . . 

PitdunaR 

Fimn^  (Batkonk)  R.,  B.  I 

Pwl  B..  B«w«lJ. 

?a»bR9lB.,  Ua 

P«sm>l»H.,rto 

Pmto.IB 

Ftam  Uka,  ID.  (na  nilnob  R.).- . 

FtnliAinbor.    (SseNawYock.) 

rhOaddphl*,  Pi.    (we    Cundsi: 

Mawira  R.;  LtBCi»  laland) 

E.  jliora  ef  DaUwra  R.,  from 
Katfui  Ft.  to  Coopar  Pt., 
tlonc  Um  milat  (root  alCun- 

d«7N.I 

W.  dion  ot  Dalawsra  B.,  trom 
Hoor*  to  Otb  Btnata,  ■loiu 
ttw  n(v  front  of  PliUsd^ 
pbia.pB 

DtbnraB 

Ptnla  bid.,  A^ 

Pnnborih  ad  Dsrb  bid.  Dun, 

(HilDR 

PtRtborfb,    Pk.     (Me    UodonB- 
btk:  fiblo;   Bmlthfldd;  T«Mh 

AlhcbaD]rClt7- 

AUtftMDT  R 

Mmmiiihtti  P 

fnOboA  H.,  Lock  No.  1,  f^ 

Pftabaili,  P4.,  Lock  No.  1 

PtmbonhH.,  tcekNo.l.Fa 

Fliuit   VaUar    LukUdc    (Sea 

Bonnli  Bar.) 
FDmmsk*  R.    (6aa  Snow  Bffl.) 
PLBaiiPibki.   (Baa fian Fnuelatti.) 

hnf  L>ka,  lUeb 

FgrtASEdM,  Wadi. 

F«tC«(ta.    (Baa  Ban  FnndHO.) 

PBttCbBtwH.,  N.  r 

fun  Haddock,  Waah.    (gea  Fort 

PgrtHnron,  »ddi".'(iwi' at.'ctaiV:" 

BtaekB 

PorUuidH.,IIa.    (aaaBadc  Con; 

f»»R.) 

ftnuai,   Ont-    (aaa   WtUwnatta 

foiiiinii/ftW--"- -■-■"  ""■-■ 


sg,  3S,  nig 

m3,M0,lS83 

B3,  «3,aiT8 
01,  lis,  1570 

03.  i19, 1137 


jo3,»4o,ioa 

"«;4»,7ii 

3,  HO,  81! 

a,iiB 


fflS 

111,  10 


\7y.2h 

M,4»,IH 
09,910 


fsa 


01,  11S,13B1 

11,1cm 

»S,M>,3SU 

01,118,1017 

rs3,3M,raB« 

\oo,4a,MH 

06.797 


^71 


Portlldrrl«,K.Y.  (>ea  NawYork.) 

Port  Onbard  H..  Wajih.  ^tnclalr 
Inlat),  BranHrlon  aod  Clurl«- 
tOD 

Port  FacTT,  Pa 

Port  Totnunul,  Waah 

Port  Townsand,  Waati.,  Iroodala 
to  Port  Haddock 

PortTownsandB.,  In  front  of  lion- 
dale,  Willi 

Fortsmonth.    (Baa  Norlolk.) 

Pot  Cora,  laR  b^  Eait  R.,  near 
Aatorta,  N.  Y.,  maUfleatiDn  of 
phrbMd  iDd  boltbaad  Itnaa  (aae 
iattK.). 

PolomH  R.,  Waal^noD,  D.  C. 
(MeAniooBtEiR.:  wiatJiutan).. 

Polonuc  R.,  Vi.,  it  Alaxindrla 

FotoDuc  B.,  Aqnaduot  Br,  to  foot 
of  Wlh  Stiaet,  D.  C. 

Potomio  B,,  D.  C,  irom  owutb  of 
Anacoatli  R,  downilriun  In 
front  ot  nrth-Blarttnc  Btaal  Co., 
ixtanskoi 

Provldanca  H.  and  R.,  R.  I 

Pont  Bound,  Willi.,  iroond  Dn- 
wambb  Baatd  and  Alkl  Pt 

Qnaana.  (Bas  Bonnuh  of^  N«w- 
townCr.;  NawYorE) 

(juiiKT  B.,  ni 

RahiraT  R.,  N.  I. 

nandiOs  I9ld,  (Bonkaa  Utadow) 
(>ea  Eut  B.).  New  York,  N.  Y,, 

RuidiUalBld.,EaatR.,  N.Y 

RariUDBir.    rSaaNawYoA.) 

BirltiD  Br,  and  Mariby  PI.; 

E«ritanR.,N.  J 

RiTanfwDOd.     (Sea  New  York.) 

BaTTnoad.  Wiflh 

B^  Hook,  N.  Y.  (aea  Nav  York.). 

Bad  Hook  Ft.,  N.  Y.  (IM  Bniok- 
lim) 

RIOH  LuMUni,  Pi.  (see  Uonni- 
gihaUR.1 

BJ^moDd  to  Cltf  Pt,  Vi.: 

BUws  laid.,  N.  Y.  (jH  Niw  York 
CitT,  etc.): 
EistB 

BoiAistar,  Pi.  (naOhloB.) 

RockiwiT  Inlat  (sea  Bbaepihwd 

B.),N.v rr..... 

Bocklind  H.,  He 

BMarllla.  Staten  bid.,  K.  V.  (aae 

NawYort) 

RoogaR.,  lUcb 

Bnda  Watarwiy,  Aluki 

Bablna  Pan,  Tax: 

Bablna  Paaa,  Taiiu '...!.!... 

Bagtakiw,  Mkb 

Buiniw  B.,  Uhdl 

SitlDn  Encamnmuil  laid.,  Hieb,; 

St.Ulr^R 

Bt.  Annnstlna  H.,  Til 

HospBil  Creak. 

St.  Clair  Loka,  Ulch 

FortHonn 

flt.  Oaorga  Farry  Twnilnal,  N,  Y. 

(aaiNawYock) 

Bt.  OaoTgo,  Statan  laid.,  N.  Y 

St.  OeorxiB  Boosd,  FIl 

at.  Johns  R.,  PU.; 

Nair  JicVaoDvJlla 

Hogm  Oeak,  Iicksouiilli 

Bt.  Joiniii,  Mo.  (aN  lUiionil  B.}.. 


^9,1989 
O4,70g.iUl 


[M,  31.173, 
[10, 101s 

»0,334,»ia 
01,11B,I179 

10, 1019 

96,23,810 
10, 1017 


K5 
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Place. 


St.  Joseph  H.,  Mich 

8t.  Lawrence  R.,  N.  Y.: 

Alexandria  B 

St.  Louis,  Mo.  (sec Mississippi  R.). 

St.  Loui:3  B.  and  around  (Irassy 

Pt.,  Minn,  and  Wis.  (see  Duluth) 

St.  Marys  R.  (See  Sailors  Encamp- 
ment; Sault  Ste.  Marie.) 

St.  Paul,  Minn,  (see  Mississippi  R.) 

San  Bruno  Canal,  Cal 

San  Diego,  Cal 

San  Diego  H.  and  adjacent  waters, 

Cal 

Sandusky  IL,  Ohio 

Sandy  Hook  B.,  N.  J.,  opposite 
mouth  of  Compton  Creek  (see 

NewYork) 

San  Francisco,  Cal.  (we  Alameda; 

First  Street;  Stuart  Street) 

Mouth  of  Ellis  Creek 

San  Francisco  B.,  Cal.: 

Between  Pt.  San  Pablo  and 

Castro  Rocks 

Between  1st  and  Stuart  Streets, 

E.  shore  of  San  Francisco  B.. 

from  Pt.  San  Pablo  s.  in  front 

of  Oakland. and  Alameda 

Between  San  Pablo  and  Oak- 
land  

San  Francisco  H..  Cal 

Mission^  Rock,   n.   of;   n.   of 

China  Basin 

To  Bruno  Canal 

San   Francisco  H.  and  adjacent 

waters • 

Water  front  of  the  city  of  San 
Francisco  and  at  Mission 
Rock,  bay  of  San  Francisco . 
Port  Costa  and  Martinet  on  the 
s.  shore  of  Carqulnez  Strait, 
and  Benecia  on  the  n.  shore 
and  e.  shore  of  Mare  Isld. 

Strait 

San  Jacinto  B.,  Tex 

Ban  Pablo,  Cal.  (see  San  Fran- 
cisco)  

San  Pedro,  Cal 

San  Pedro,  Wilmington  H.  (q.  v.), 

Cal 

San  Pedro  (inner)  H..  Cal 

Sault  Ste.  Marie,  Mich.: 

St.  Marys  R 

Savannah,  Oa.  (see  Fort  Pulaski) . 

Savannah  H.  and  R^  Qa 

Schuylkill  R.  (see  Delaware  R.), 
Pa 

Seabright,   N.   J.:    (See   Shrews- 
bury R.) 
Shrewsbury  R 

Seabright,  N.  J 

Seattle,  Wash,  (see  Puget  Sound; 
lAke  Washington) 

Lake  Union 

Canal  waterwav 

Seekonk  (Pawtucket,  q.  v.)  R., 
R.I 

SequlnesPt.    (See  New  York.) 

Severn  R.,  Md 

Sewell  Pt.,  Va.  (see  EUiabeth  R.), 

Shaws  Cove,  New  London  li. 
(q.  v.),  Conn 

Shaws  Cove,  (k)iin 

Bheepshead  B.  and  Atlantic  Ocean 
at  e.  end  of  Coney  Isld.,  N.  Y., 
and  Jamaica  B.,  and  through 
Rockaway  Inlet,  N.  Y , 


Reports  of 

Chief  of- 

Engineers. 


/94,  424,2258 
\98,39 

02,570,2338 
03,  640, 1455 

95,21,472, 

2588 


/03,  640, 1513 

\06r797 
10, 1018 
12,1298 
90,334,2904 
92,399,2640 
98,34,3733 


I 


10, 1018 

10, 1018 
06,797 


09,911 
10, 1018 


94,424,2506, 
2506 

90,39,3194 
01, 119,3460 
r03,  640, 2202 
tlO,  1018 
10,  1018 

01,426,2948 


00,334,2890 


90,334,2893 
00,40,2476 


{ 


09,911 
06,797 
91,  426,2970 
02,399,2638 
09,  911 


93,462,3037 
r98,34 
\89,  367, 1285 
01,  119, 1730 

09,910 


{ 


94, 
Ol, 
10. 
03, 
95, 

09, 
07. 
08, 
10, 


423,823 

118,1282 

1018 

462,3472 

21,473, 

3543 

39 

815 

K65 

1018 


03,640,825 

01, 119. 1396 
11,.  1076 

93,  461,997 
08,864 


ii^ion 


Shelton,  Wash 

Shooters  Isld.,  N.  Y.    (see  New 

York) 

Shrewsbury   R.,  N.   J.   (see  New  .^., .... 

York;  Seabright) i\08, 865 

Between  Seabright  and  Nor 


Reports  o( 

Chief  of 

EngineenL 


93,  462,3475 


02,579.9*16 
fOl,  118,1282 


mandie,  N.  J 

Sidney,  Wash 

Sinclair  Inlet,  Wash,  (see  Port  Or- 
chard) 
Sixty-first  Street,  New  York,  N.  Y. 


Sixtv-fourth   Street,   New   York,    1 10,1017 

N.Y \89,36« 

Sixty-sixth   Street,    New    York,, 

N.Y 

Smith  Creek,  Va.  (see  Norfolk) 

Smithfleld  Street,  Pittsburgh,  I*a. . 
Smokmg  Pt.,Staten  l8ld.,N.  Y.  (see 

Arthur  Kill,  New  York) 

Sn6h(»nish,  Wash 

Snohomish  R.,  near  Everett  H., 

Wash 

Snow  Hill,  Md.: 

Pocomoke  R t . 

Somerville,  Mass 02, 579,  S87 

South  Amboy.    (See  New  York.) 

South  Bend,  Wash '{os!^'^^ 

South  Brother  Island.    (See  New 

YorkO 
South  Haven  H.,  Mich 10,1018 

Southern  Branch,  Va.: 

EliiabethR 96,23,1094 

01,119,1573 

03,640,1033 


10, 101 S 

03,  462,3473 

lO,  1017 
lO,  1017 


04i  709,1101 
O3,640.in» 
03,640.1701) 

05,  71S,  l(ft2 
03,462,3473 

11,1077 

06,23,994 


Southport ,  N .  C 

Sparrows  rt.  (see  Baltimore  H.), 
Md. 


Or  Humphrevs  Creek,  n.  side 
of  Maryland  Steel  Co.'s  prop- 


"tfc 


SpuytenDuyvil  Creek  (see  Harlem 

R.;  New  York),  N.Y 

Squaliomi  Creek  waterway,  Wash 
Squaw  Isld.  lN.Y.: 

Niagara  K 


Stamford  H., Coon 
Starbuck,  N.  Y.  (s 


Hudson  R.). 


Staten  Isld.  (see  New  York  H.), 
N.Y 


Staten  Isld.  Sound  (see  Arthur  Kill: 
Newark  Bay:  New  Jersey;  New 
York;  Smoking  Pt.),  N.  Y.  and 
N.J 


Steflacoom.  Wash 

SUinway.N.  Y 

Steubenville.  Ohio 

Stony  Pt. ,  N.  Y.  (see  Buffalo) 

Stuart  Street,  San  Fnmcisco,  Cal. . 


lO,  lOlS 

97,  23, 1077 
10,  1017 

94,424,2452 
{90,332,6S2 
{OO,  40, 136S 
|06,796 

07,  815 
f  80,368 

03,  141 

04,129,709, 
1175,1177 

06,796 

07,  814 


05,718,1056, 
1059. 1062 
93,462,3472 
02,579.954 
04,709,24)3 
04,709,3316 
10,  1018 


Simken Meadow,  East  R . ^N.  Y.  (see 

Superior  B.,  Mhm.  and  Wi&  (see /94, 423.2039 


unsen ueaaow,  js.a5i n. ^xn.  i .  (see 
Randalb  Island;  East  R.) I  11, 1077 


Duluth) 
Superior,  Wis.: 

Allouez  B 

Superior  H.,  Wis 

Swinomlsh  Slough,  Wash.,  at  La 

Conner 


Taooma,  Wash 

Taooma  H  ,  Wash. 
Tampa,  Fla 

HillsboroR... 


Tannars  Creek,  Va.(see  Norfolk). 


Tanners  Pt.,  Va.  (see  BUnbeth). 
Tenth  Street,  Pittsburg  Pa.... 


\97,  23,2647 

93,462,2S9S 
00,40,3642 

09,911 

/93,  462,3472 
\99,39       ^ 
02,579,24£{ 
01,119,1763 
/99, 39, 1643 
\00,  40.2DiM 
(06,797 
{08,863 

111,  ion 

11,1076 
08.640,1306 


T^]     SPECIAL  SUBJECTS — HARBOB  LINES. 


ItnHvti  of 
ChMol 


lUportadl 
CbltKX 


[OS,  718,  lOM 
DO,  718,  lOM 


Ho.  tail,  1018 
08.865 
Oa,7«T 

II.  ion 

IOO,IO,1BS7 
[03,  ML'"* 
!0i!  118.1X8 
03,S7«,M1 


IM.7m,l3SS 

fO4.7D0,U30 
UO,  1018 
«2,3W,27M 


WuidaPt.,Ortc 

Wudjisid.  (jeeKaslK.),  N.  Y.... 
Wuib  P(.    (So  Naw  Voitc.) 
Wuhtngtm,  V.  C.  (Me   I'dioidki 
K-) 

AnanMtii  It 

PolomMR 

Wuhiixgloa,  N.  C 

WBtvrwBy  (quia]),  Wa^h 

Wmuk^ran  H„  111 

WMhiwkenCava.  (SHNnrYark.) 

WMtchwWr'.  n'.  Y  /(MNiiip  Y  ark.)':" 

■Viata  fatuutac  Eul  R 

Wut  Smeca.    (Bn  Buflalo.) 
WbileCr.    (8»e  N»w  York.) 

WIUunMtaR.,Orv 

WniMiPt.    (Sm  Nnr  York.) 
Wilbpk  R.,  Wmsh 

M,C.(9MC>p*FMr).. 

S.,  CoJ.  (3»  Bm  r»- 

WUmHtKbin  H.,  Del  (mm  Chrlatl- 

WllBOIl,?*. 

WUhkah  R,  (km  nHlulls),  Wuti . . 
YelJow  HUlCliBll.  (ue  HiUbon  R.), 

YcEkmVNVY.'cwHiiiJsonR.V^.. 

Yaanga  B,,  Orig,,Tiiv  Ascorfi 

Younn  B.,  Flavel,  Ortg.: 

CoImnbtaR 

ZwusvUM,  Obko  (>M  Uusklngum 


OS,  TIS,  1183 
M.133,TI» 


lOO, «,« 

10«,7ST 


BFECIAL  SUBJECTS — WBECK  BEMOVAIS.    ! 


SPECIAL  SUBJECTS. 

•OBT8,  CmOM  OF  BNOmSBS.  D.  8.  AKMT.  186e-191S. 

«.— WKBCK  SBHOTALS  FROM  NATIGABU  WATEB8. 


wiat  ttMm  doiiiita  ol  thi 

A  wnoka  hkn  bMn  nmi 

mr.   (SMKlaop.  snSoltUiIiulnL} 

[(.-tarf*.  Bk.-bHk,  Br.-brl(,  C. 


of  MvJcabl*  mMrwijii  Uw  ■>■ 


r  tha  (UnoUoD  ot  th»  CbM  d 


Bapivtiol 

Chlalol 
Englattn. 


.    B3,IX,lin 


- 1, 3n,i«i 

.   B3,lSS,lMa 


r08.3U,UM 


•109,  W 
..   09,38 

(03,  JO 


..   93,170,3111 

rM,»,90IT 

--t»6,Mg,iiMe 


.  1S,37S,UU 

.  04.U8,1UT 

.  <M.l|g,llU 

.  0a.i&!i,isi» 


lotxlH;  ud  TMMl. 

31. — 

Wnoku* 

T.  Doiagam 

Br(.  PhnphMa  (AtDcUu  C.'}. 


Boh.Jor 

Beh.F*lku 

Wiwt  nportod  ■, 
Btf.  YokoD. 

T.K 


Rtponioi 
ChKIol 
EngbiHn. 


»3,lM,im 
94, 174,  im 
BS,1M,1«4T 
09,B4,1UO 


me,  sot' 

iO?,7W,J0W 


AUhiUd  CKt,  N.  I.,  DMr: 


Bti.nortiU... 

Bti.  KuMld  •.. 
r.  Bkkir.... 


AtlutEiOMu: 

Bch. ' 

Sch.  Muion  F.  Bvngai  • 

AUutlo  Omu,  off  Conbiu  InlM, 
N.I,: 

Bit.ltaryltai 

AtknUo  Osmi,  off  Athntlo  Clt)', 


Sonkan  pOai  and  log! 

Bwik  Craak,  V>.: 

Btr.  NorMk-DD-ttW-RMdl. . . 


W.  ft.  Frauch 

BOO.  Plnatm' 

Bdu  Utrpnt  Kennadf ... 

Beh.ThiM  Brolhsn 

Sch.  Flamlnc. 

ech.  8«iiti  r  EUnbttb . . . 
BLPMtm 

*  BamorMl  by  U.  S.  plant. 

*  lUmovad  by  itonns. 

'  Bunovad  by  nmboat  Vaui 

*  BamoTad  by  Ibe  and  waTia. 


ot,m,mo 

104,1(74 

ios,ioa,iu7 


93, 147*,  tan 

97,  174,1307 
)98, 177,  ItSI 
03, 314,  lOM 


Cfll 
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LoalHTUidvtSMl. 

EnibMn. 

LOtAUlTUdYMNl. 

"fr^SiS':: 

»1,11S,1M0 
|B3,I»,11SI 
04, 117,  Ml 
10. 3U,  130> 

ii:a78;i4M 
00,  um 

OA.ag,Tio 

O«,70,7W 
1S.H4,1MS 

M.n,-ra 

04,3i4,ia(» 

87.1M,I0lt8 

93,1130 
Og.2U,lU0 
tW,  333,1317  ' 

08,713,3138 

oa,«fi.Ms 

04,23,1383 

00,134,3013 

12,  im,xn 

00,171,11« 
OB,7g0.2ia8. 

ssaa 

O4,M,<>30 
07,M,tM 
la,t36,l«l 

11,««3 

B0,117.I1H 
03,63,n7 

a».t3,EK 
W,S1,«]8 

03,SS,7Si 

os.;i,8M,§36 

0§.7»,«M 

O8,T7,«0 

ll|»i;il»3, 
rB4,I33,S(l7 

100,103,  §03 

Bridgeport  H.,C<iaD.; 

KS'SfiE"-'"''- 

Bk.  (put  of)  CbiilM  Loring. .. . 

Sii.  QeorgB  A.  HoWM' 

Bus  R.,  Uas.,  onr: 

E 

BRBdkai  R.,  Dtl.: 

{S3 

"«SKfe.--:, 

SA^nitamD.IUmbo 

-iS?:;::::::::: 

•"SS'ffii"^" 

BMiuftirtH.,N.C.: 

alas'.'.?^^^^" 

"■^irE-rc^^ 

'■TW^i^ 

BrowMTB  bid.,  1C6.,  off: 

"TM^k""'—^ 

ach.  Hanr  L.  WUtoo  » 

■"sS'^' 

'"ISS'Jn:.':^:' ..- 

BuOglo^^^J^-^ 

»"^'hS:.'*"""'' 

S:SSnS."K-;:::::::;: 

Bi>otbbayH.,H«.: 

OlumetR.,!!!.: 

oa 

OmbridRB  tf.,  Md.: 

Sch.  Two  ftrothm 

,88 

Sch.coredof" 

Cspe  Chwln: 

Branlord.Cona.: 

Seb.  Liult  D.  BtODdm 

80 

04 

'  Ramoved  b^  slorma. 

>  Removed  bjr  owoers. 

'  Removed  bj  U.  S.  msg  boat  Demapallt. 
'  Not  ret  removed. 

>  Removed  by  U.  S.  and  owner. 

•  Removed  bj  U.  B.  gnac  boat  ?.  S.  WritU. 

•  Removed  by  U.  8.  dr.  Mauma. 
■  Beliarad  lolia. 


'I  Removed  by  guuboal  VenLrlut, 

"  Suppoied  to  be. 

"  Removed  by  tlty  of  BnSaJo. 

"  Supposed  to  be. 

"•  Removed  by  Uarytaud  oyitir  ptt 
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EnglDMra. 


}ea,«,M 


M,IM,10U 

04,158 

D9,3H,118a 

iw,4T,in 

OS,  333,  ISM 

101,118 
Id3.  218. 1071 


.   0»t,<»,>tN3 
mi,IT6,IH; 

-tloa,  122,  «u 


ssBpeoke  B 


Reponjot 
ChJarof 

EngtaiHre. 


S3,HS.T» 

W  l;15|878 
|8J.  101,S7B 

M,  117,  rao 


8lr,Eiprmi HH,  ID 

8cb.  J.  W.  Knlghl I  flO,IC 

Bch.LulD linf'A 


Brg .  H, 
firfi.  I>c 


C,b.  Hare |  0O,2M,l««3 

Brg.  Frank  ThomiuiBi' 01,173,1391 

li.  Embltm . . 


Bch.  Ida  B.  r 
Bri.  MUgemf 
Bc^.  B.  e.  V 
Bfh,  Mary  V 


"JOI, » 

■joa,  10 


Sch.Somudl.,  Russell" '  0«,150,1IM 

aS^H:v..Nii.:::::;:;:K«»."" 

8rh.  Edward  Wriithl '^'"  ™ 

Bch.  Snmuel  D.  Unkloid. . 


Sch.J.  E.  Watklni... 


Srli.  Hecheri  l»,  Uaxwell 
Hell.  BullnB.  Kaplan... 
flrh.  Josaph  G.  Hay  "... 
Cbuier  Ci«ak,  Pa.; 

C.  b.  Prooli  DodMH 

Chicago  R.,  111.; 

C.b.  China.. 

Brg.  Robert  HowliK..,. 
Brit.  II.  .\.  Riclimaid... 

Brg,  Mba 

Chkan  R.,  H.  Branch,  III; 


cam  R.,  N 

Bl.  I'etl. . 

C.b.  Paltas 

Sir.  Eagle 

Sfh.  S.A.Wood.. 

L.  Ilanberg 

Cbkafio  It.,  N.  Hranph 

( impel  ship  A.  U.  1 

L.d.f.lla> 

ChioagD  R 


■Job, -IS, 


ry^ls. 


nrx,. 


»  Dtstrored  by  revenuo  ( 
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LaOlttTHldTMML 


Raportiol 
Chklnl 


Bk.  WidTvtaa.... 


Choptanlc 


(Uttl«)B.,offHIUaPt., 


Str.  Alice  Clark.. 
8.  b.  rekHrara... 

SatUng  Tssnl 


Chnreb  Plats: 
Btr.  AUm  Ok 


Ssh.  BanetS.  Badgur'. 

Blr.C.H.B»vH" 

Bch.Algfrto 

Bell.  Lulto 


Bre.  Henij  C 

Btb.  Ann  VlriliilB 

CoM  Bprlni  Inlet,  N.  I.: 


Calumblt  R.,  Or%.: 


ah.  SjlTla  de  Otuw. . . 


Cauwctlcnt  B..  Conn.: 
81.  a.  C.  Btoomar.. 
Sch.  R.H.  DklT... 


Coonr  Cnek,  N.  1.: 
cTb.  Fnncla  J.  Be 
Be. 

Coonr  Cnak,  8.  C: 
T.  b.  F.  HucM 

Criifleld  H.,  Hd.: 

F.  ConulbAim... 


(S3,  UB.W 
[a*.  1S1.94S 


»S,tU,lU7 
(Stt,lll,S(H 
(90. 101,  Ml 


04,  mm 

f06,»T3 

\a7, 170,  IKS 

SB,  13S,M1 


08.  »7, 1178, 

im 

1S,3»,1<I]1 
88,  138,  Ml 
08.m,lESS 

■a,  sat 

01,  Sei,S37Q 

M,0IM'3307 

ob!t97!ihi 

13,1110,7710 


ril,  2T8,lMt 
U>>I3S>1*1B 
m,  205,1410 


aS,71,TH 
rM,«08,3XI« 

Ids,  Mft,  lass 
1 00,  e»3,  im 

|07,  7IB,XIM 


12.  177, 1U4 

93,1183 
03,lM,iaH 

93,U0,1SJ0 

OB,  aoa,  i3»g 

0J(,S3,BM 


>d  by  anu  boat  OisC.  C.  W.  B 
[j  n.  bTS.  Suanu. 


CXimbsrluid  B.,  Tann.: 
8tt.  W.  K.  PbUUps... 


citror 


Pnntalmus 

trhunk  laid.,  U 
Scb.  Dora  IC.  F 
tThnnJr  Fond- 1 

.  CtmIc!  vL. 
Sch.  Kals  Jahnam... 


CTproa  Craelc,  Va. 
Scb   "-■-  '-■- 


Btr.  1 


DrsdcaNo.  14 

DavliStnlt,  H*.: 

adi.NaTada 

Daalilsld.,  Hd.: 

SdL  Cmninbia 

Deat>IM.H.,lld.; 

Bdi.  Addit  TbaulMr  <•. 

Sdi.  Uttl*UTn>». 


8«h.  I.  B.  Aiutki 

BdLW.A.McOahan... 

ach.  If .  B.  BmltH 

Scb.  W.  0.  DMrbom.... 

Sh.  Adolphna 

Sch.  Eureka 


1.  Uount  VsniHi... 


BdL  LotUa  K.  I 


Marj  E.  InilaT 

Hithn  B.  Stadbama 

Barnoldi  Fcatlta 

aobartai i 

fiantiacD 

FhOadtfpbla  City  loaboat  No. 

Brg.  Elmvood....-* 

Br*.  Kalmfa 

BcE,  Bampt<n 

Bl.  RodaaudFlorsioa 

'  Bamonid  bj  U.  8.  L.  Pn 
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CUafof 


-■)w,ua,m 

'.'.  g».i»,i}ST 

r»9,  la,  iM? 

-\00,3M,I£«» 
..   OO.VA.lMi 

-  Uo.  30t,lM> 
II    Ol.XI.USI 

-  Wl.3t!>,UBl 


H-i.  H-i,33Tt 


DMralt  R., 

Bn.  Rldwrd  Mutinl 

Sch.  CItr  o(  Tolado. 

8di.  MontMliv 

ach.  lolinScbDMU 

Bcb.  llula  UMlln 

DlvldtDgCr««k,  N.].: 

SI.  Ljilt 

Dcrchasttr  B.,  Bdttin  B.,  lUii.; 

Sch.  Stuneby 

Dnlutb  H.,  Hmo.: 

Btr.  Winnlpfc 

T.E.P.Fwrj 

Str.  Tluaiu  WOko. 

Dutcblild.  H.,n.  I.: 

Sch.  DtTto  Brotb«n..A 

Dumunlsb  R.,  Wuh.; 

Br.Atbu 

Ei^H.,Wta.: 

SU.  l^«c«llaHIU 

EanCbenwB.,  N.  Y.; 

Be. 

EutR.,N.  r.: 

V.a.mgbMt^.  Flood  Rock.. 

Brj.  l£Dt<s 

C.b. 

Bl.  PaU 

C.b. 

PDadifTcr 1 

8tr.  MalvlDS  Bl.  ri^ 

Bdl.  H.  T.  HudHB 

Bcb.  Uttf  lalind 

C.  b.  JuDalcb.  ----.,„,.,..,..- 

C.b.— 

Brg.  Pnnk  Mn1«r 

E>Mu  Necli,  LigbtbouH,  Lang 
Iild.  Sound: 

Bdl.  ClknE,  Blmiiaai 

EdcKlom  H.,  Uia.; 

Bdnitovn,     Mwiliu    Vlneytrd, 

Ys^tStDtt 

EUnbeChport,  N.  J.: 

BtB.  NelllB 

BUnbatbR.,  N.I.: 

«C.b.— • 

Brg.  AnCobulW  Ftabtr  > 

EUttbgUiR.,Vi.: 

Btr.  HMn  Bmltli. 

BA.  H«Dry  Llppltt 

Bdt.  lofanC.  HajriMi 

F.  b.  jiiMiiiflwitiii":;i!!;iiii 

Wwltml  an 

Brg.  Eut  New  Mvlut 

Brg.  CmlminW 

ElkR.'wd,; 

Brg.  J.  E.  OU]ltiEb£m  ■ 

Brg.  WUUwn  E.Vdlcr 

BnokonpUMutdloga 

•  Not  lound. 

sind  '  Rgmored  b*  mnia 

*  DlnppMrM  In  th* 


IOC,  wi.ans 

(06,m,lS9l 
OT.DSS.WT 
08,74I,31M 

}io.n*,»i 

110,1X1 

Ul.«H,M7S 

11, 178,  lid 


{H,K,TW 

|0«,'  tw|Mt 

l«S,  l»,tS8 
00,1423 
08, 130.  WT 
04.  IX,  loss 
07,  lU.lM, 

ioift,icao 

O7,lM,I0n 
O0,UT,lUt 

1 1,181,  im 

11,  IH,  1389 

1),  xa,  iMU 

11,  IM,  UK 


11,117,1118 

91,107,  una 

04.10 


OS,lM,tU 

ro7,  in, 

igs,  aoi.i 

OS,  IM 

|b«.  im,  ' 

107, 196, 

|0«|li«| 

»7,1W. 
|08.  tit, 

ooImIitsj 

OO,  3M,l7St 
[o3,  US.llX 
II,  390,1111 


I3S0 


ars 


im 
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Ktpomat 
Cbletol 


Srla  H.,  Pa.: 

Sc.  Paelflc 

T.  Annie  lAurle 

T.  ShaldOD  Brt« 

Falrliavm  H.,  Uaas.: 

»ch.  France  Edwuds... 
Fairport  H.,  Ohio: 


Bri-  L.  L,  lAinb  >. 


Yacht  Idlwi 

uIsM.  Light,  1)«I., near: 


Str,  Salton... 
FUnlB.,Oa.: 
8tr.  Uascot... 


Btg.' -'. 

FrsDkterd,  Ue.: 

OalTtston 


CumWlBliil.. 

Br«.JuJ«9 

Brw.  Alka 

T.liale 


BoaU,  beecmu,  and  brldgM  '. 


Brr.  No.3(pil) 

alvoion  H.,  Tex.: 
S(i. City  o(  Waco.. 

Di.  No.a. 


6cb.  Jwiah  U.  Bmlth... 
Brh.  JwlBh  WbJUtacnise 
OedneyCbBn.pN.  Y.: 


Oraod  l«k>,  La.: 


Graiid  n,.  La.: 


13, 3«3,  lOM 

ge,a7s,3i77 


10, 1»,13I3 
M.  HT.llTS 


O2,3U,13S0 

ioa,3w,iMa 

OS,  <»,  1391 

|0T,  UO 


rBO.US,IS73 

ioo,sw,aMi 

|02,341,I3SI 
i03,3el,lM1 


Sir.  C^.  W.  Anderson 

■  Not  yet  removed. 

•Buoovedby  u!s.  dr.  Orn.A.  U. 

'  BemoTed  by  U.  3.  dnrick  teg.  No.  1. 


Otand  R.,  Ohio; 

T.  UoConnlck 

Orany  Boimd.  N.  J.: 

Dr.TowDjfod 

Or«atCl>airB.,N.Y.: 

C.  b.  F.  W.ATB7 

Oreal  Eu  H.  Inlet,  N.  J.: 

ficli.  Maicla  6.  Lawb.. . 

ecb.  Palottne 

ficli.  AIke  Bel] 

Great  FadeeB.,  B.C.: 

CcDledmla  gunboat. . . 

Great  PtRlp.  Man.: 

adiT^ina  K-'piait 

ar*atBalt'PaidH.,R.I.: 

OreatSouthB    nVy.V  " 


-i" 


T.J.V.  Bennett. 

atr.  Cecelia  HUl 

8tr.  City  ot  Otaaoir 

Oreaipdrt  H.,  N.  Y.: 

Sdi.  Dratita  Kahn 

S<Ai.  Saucy  Hald 

8ch,  Chief lustlca  DaOey... 

Sch.a.  P.  Bogart 

Sch.  Arabella 

Sch.  Ismle 


Ujbtahlp    Station, 


Brg.  Ji 

scfi.  a 


Handkwchlaf  Ughlahlp,  Uao. 

Bdu  Banjainlii  QartaUe... 
Bandkwclilal  Sbcal,  Maaa.: 

Boh.  Sarah  Potter 

Sch.  M.  C.  Haskall 

Hardlnga  Beach,  Man.: 

Sch.  Anna  Laura... 
BartamB.,N.  Y.: 
C.b. 

C.b.  Gettysburg... 


pi5'iiST™"J(?]   special  subjects — WHECK  BEM0VAL8. 


ruidtmi. 

S" 

LooJitr  KDd  v«aal. 

Ranortiol 

Ofiiofot 
EtiKinows. 

■"■-Omitodrf. 

8l:ia!|l 

(89,70,733 
\eO.  63,667 
07,1«,10» 

04,8s.g» 

»7,483,33M 

09,  m,  11S3 
12,338,1831 

90,133,838 

02,381,I33S 

oslsas 

061331;  IMO 

«7,3(7 

08,389 

s;i 

06,7(0,3053 
99, 131,  WD 
13,303,1853 

[97,114,1039 
-ee,  183,1818 
00,187,1517 

,SS:iS:l3lS 

100, 187, 1518 
03;i39>7 
08.139,888 

Stl»;l»3 

>Oi.l38,10M 

.7.m;io.9 

07, 148, 1031 

,.,.,«,■„, 

ssiais 

08,184,1071 

'lol  179;  1313 
10,179,13U 

110.180,1313 
11,183,1381 

Hud>™R.-Contln»d. 

II.IW,HS2 

C.b.Eble..., 

i^-^-:: 

Humia.,Oh1o: 

10  878  3301 

S'prBguB 

HruuilsH -HiLia,: 

SiSaiSS""-; 

oa:89,M5 

99,98,1145 
03,  103, 81 « 
08,  98, 995 

•a  litabK 

6ct\'.  Thamas  Boriai" .'.'.'.'.'.'." 
Iirinol,  R.  iwe  R™ovbI  oI  snagsli 

Intend     pason.    CharliBt™     lo 
BMurortTiTC.: 

(01, 3M,  1807 

loa;  257, 1140 

Jurltsonrrsek.Mcl.: 

8tr.*t™iok. 

9O;072 

08.300,1331 

OA.asit.uiD 

Dr.CltTCifRlchmtad 

Scb.  Conn  W.  Wright 

Sch. „ 

tl«~;- 

U„;,>.,, 

}«8, 280.1378 

09.  VS,  1371 
10,307,1371 

).,,.„.„o 

Sch.  W.  a.  Bodgeni 

0»,  71,723 

Kraui«6ecR.,MV; 

{SS;S'l™ 

Sch.  Umry  L.  Fackham 

'•'KS.v-.ii.ci- 

"'StSJ^:: 

98,198,1338 

98;34i.l313 

BU.  Oovemof  iiaryin 

mllM  Host  of  mnonL 


'  RamOTed  b;  U.  S.  dr.  Maumtr. 

•  R«mo»»il  by  ChBitBr  R.  StaBmlioat  Co. 

•  Removed  by  V.  8.  tender  Snlinit. 
■  Removed  by  prlvale  p»rli«. 
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LooaUtyand 


K«y  West  H.,  Fla.— ContinuML 

Bk.  Ceres 

Btr.  O.  C.  Wffliams 

Sch.CottreU 

8c.  (3) 

Propeller  1 

Sch.  Frederick  W.  Alton.... 

T.  G.  W.Childs 

Sch.  Heartsease 

Kill  Pond  Bar,  Mass.: 

Sch.  Asia 


Brg.  Excelsior 

Kill  Van  KuU,  N.  Y.  and  N.  J.: 

Str.  Canonictts 

C.  b.  Geo.  H.  Notter 

Kill  Van  Kull,  N.  J.: 

Sch.Chrystal 


Lake  St.  Clair,  Mich.: 

Liighthoiue  cribs 

T.  Fannie  TuthiU 

U.  8.  str.  Hancock 

LakeChamplaln: 

C.b.  (8)  or  parts  of 

C.  b.  Anna  Welghtman . . . 

C.  b.  RusseU  Wright 

C.  b.  Julius  Fulton,  Ir 

C.  b.  E.  M.  Wright  &  Ca». 

C.b.(8) 

C.b.  Geo.  D.CuU 

C.  b.  John  R.  Myers 

C.b.  North  Star 

C.b.  E.  D.  Case 

C.  b.  Riduttond 

C.  b.  William  Parker 

C.  b.  F.  J.  Bailey 

C.  b.  Governor  Roosevelt.. 

C.b.  QeorgieT 

C.  b.  Armenia  Allore 

Btr.  Germania 

Str.  Reindeer 

C.b.  Folsom 

C.b.  A.  Gravel 

C.b.  Thommon 

C.  b.  Thos.T.  Quinn 

C.  b.  R.  A.  Bullis 

C.b.  Damon 

C.  b.  Alec  Black 

C.b.  Saunders 

C.b. 


C.  b.  Jamsoo 

C.b.  Clara 

C.b.  Una 

Lake  Erie: 

Sch.  Benson 

Sch.  Laura  Miller. . .. 
Sch.  H.  G.  Cleveland. 

Sch.  Dundee 

Str.  George  Dunbar.. 
Str.  Lockwood  < 


Str.  Quen  of  the  West  *. 
Spar 

Btr.Iron  Age 

Sch.  Spademan 

Str.  W.  C.  Richardson. . 
lake  Huron: 

—  D.M.  Wilson* 

Brg.  Cheootah  • 


Bdi.  orbrg. 


Btr.  Eliia  H.  Strong. 


Reports  of 

Chief  of 
XSngineen. 


02,373,1216 
03,281,1187 

06,831,1240 
10,434 

}l3,686 

09,96,1144 
/98, 84,932 
too,  M,  1144 

05.120,096 
07,174,1077 

08,183,1118, 
1110 

04,3130 
roe,  676, 1801 
\07, 608, 2057 

06,676,1801 

03,73,753 
lo5,  74,836 

06,72 

/OO,77,1003 
\10,88,im 


10,88,1121 


10,88,im 


10,88.1121 
11,183,1280 


10,88,1121 
11,183,1381 

11,183,1281, 
1283 


00,603,4004 

00,603,4006 
00,603,4006 
01,584,3260 
03,556,2103 
04,607,608, 

3207 
04,608,3206 
05,637 
rOO,  780,2120 
110,850,2281 
10,878,3301 
13,1125,2733 

05,306,2841 
07,606,2057, 

2058 
08,742,2130 
08,742,3130 
00,780,3110 
,10,850,3380 


lake  Mkhigan,  Wis 
Sch.  Kate  Itelly 

lake  Michigan,  lU.: 
Brg.  No.  3  (car  ferry). 

Sen.  David  Dows 

Hvdraulic  dr 

lake  ffonroe,  Fla.: 

Str.  Starlight* 

lake  Ontario: 

Andiored  spar  * 

Lake  Pontchartrafai,  La.: 

8d).  A.  J.. Ramsay... 
lake  Superior,  Mich.: 

Str.  uutchinson 


•••«•« 


Str.  Alex  NimJck. 


Str.Sevona* 

Str.  Chaunoey  Hurlbut. 
Str.  Manhattan 


Lelpsic  R..  Del. 
Sch.  l6nt.. 


Sch.  Jas.  K.  Bumite*. 

Lewes  Creek,  Del.: 

81.  Glide X 

Lexington,  Mich.,  near: 

Str.  Elisa  H.  Strong  » 

Little  Creek,  Del.: 

Sch.  Mary  L.  Bird.... 

Sch.  Van  Sciver 

SL  Nettie 

Sdi.  Carrie 

Little  Egg  H.  Inlet,  N.  J.: 

Sh.  ParkfMld 


SlLFnnds 

Sch.  Rebecca  M.  Smith. 


Little  Egg  H.  B.,  N.  J.: 
Big.  Carrie 


Ltttle  H.,  Woods  Hole,  Mass.: 
Sch.  EUenR. 


Little  Red  R.,  Ark.: 

Coal  brg. .. 

LitUe  Rock,  Ark.: 

Btr.EU 


Sch. 

Sch.  Lixtie  Ravmond . 

Sdi.  Eliza  Anderson . . 

Wieckageo 

Sch.  Clara  E.  Simpson. 

8ch.RidiardHaU".. 

Sdi.  Buena  Ventura  ^* 
Sch. 


{ 


Longport,  N.  J.,  point  of  beach: 

Lorain£L',6hiV: 

Str.  Quito* 

Lower  New  York  B..  N.  Y.: 

Brg.  Andrew  Jackson 


05,367,2681 
96,323,2560 


08,681,2003 
00,718,2002 
09,718,2003 

/05, 300, 1330 
\06»331 

03,575,3160 

10.538,1637 

04,517,518, 

3783 
OS,  647, 1038 
00,  683, 1999 
10,757,2094 
11,813,3386, 


{: 


(09,683,1040 

10,756,3004 

10,757,2005 

11,813,2399, 

2300 

95,150,1146 
/03,  104,1025 
\04»  178, 1948 


18,328,1619 

06,663,664 

07,698,2057 


Lockliee  Creek,  Va.: 

Bugeye* 

Logstown.  Pa.: 

4  coal  boats 

Long  Isld.  Sound: 

^lEiiaJafi*::::::::::::::!}**."-"* 


00,230,1660 

|03,  104,1023 
12,328,1631 

/84,  138.850 
\85, 126.856 
98,156,1104 
05,186,1132, 
1123 

/04,  178, 1219 
\05, 186,1123 

90,50,584 

00,434,3613 

/95, 386, 2037 
\90, 248, 1696 

10,307,1373 

94.2a9,18» 


04,82,n4 
94,83.712 
95,731 
95,01,850 
/99, 141, 1251 
\00^  150, 1421 
07,  117,982 
09,157,1090 

11,378,1403 

08, 666,8104 

96,109,880 


1  Not  found. 

s  Removed  at  private  expense. 

s  Not  an  obstr. 

«  Removed  by  U.  S.  t.  Quetl. 

*  Removed  by  ice  and  waves. 

*  tear  of,  remaved  by  U.  S.  t.  Jokntim, 

*  Heuioved  by  U.  8.  str.  ffaiieedk. 


•  Removed  by  U.  S.  mag  boat  FIotUm. 

•  No  obstr. 

M  Part  removed  by  owners  and  part  by  U.  8.  itr.  VUMt, 

u  Removed  by  underwriters. 

I*  Removed  by  strong  iide  or  oarrenti. 

»  Removal  hioomplMew 

M  Dtrtioyed  by  revennt  eottg  Jftitwi. 
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(03.  UZ, 
-   01,1H>, 


■   0D,3M,1 

.    04,1M,1 

.   03,»tT 
f  »7,  <3, 


m 


■  [88.  lla,BU 

'.   04, 117, 13*3 

.    1S,3U,1M8 

.   0«,ie8,3g73 
.   O3,M7,310t 

130,  (MO 


:::t 


.  {05,lM,im, 

.  11.  tosa.asst 


Loctutr  ud  iMMi. 


lUnukM  B.,  f 
Br*.  Sudutr 
8cG.  Hlrai 

UDnokHR.. 

Sch.eontnl. 


99,473,S13 
98,70,71} 


Oe.3I.14B, 


'■  l98.aa»,u 


Ibt^liwir  Dlsir.  Fiimk  " 

llacblDV7  ol  V.  8.  plk  drtvw 

KlMoivlR.(n»Ram^ofaia{ia): 


8tT.  UnelB  Sam... 
UobQ*  B.,  Atk.: 
Brj.  Ocndwta... 
Old  dry  dock.... 


RMMrUot 

ChWot 
EuglUMn. 


«1,  «M,IIS7 
OS.SM.IWS 


roe,  Ml,  im 

IOS,tl«,l<10 
Oe,MI,13W 
O8,lll«,l«l0 
0T,4M,IW 


08.M«,1S6T 
OS,  £46,1068 
11,705,3023 


J.  K.  Macomb. 
u  Ramavtd  bj  sra^  boat 
u  AjiDund;  piijlwl  off  by  i 


sum  boats  H.  a.  IfrivU  n 


RBmDTBcl  bj  U.  S,  mag  boal  Mneotiib. 
1'  Paancan  TMCuad  by  mag  boat  H.  0.  WHgU. 
u  Ramovad  b;  nuc  boati  jnanaH,  /aaut  .B. 
tUPitrmm,  and  Jftia». 
>  Bamovad  bj  U.  B,  plant. 


E5 
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Locality  and  veasaL 


ICobile  R.,  Ala.: 
Brg.  New  York. 
Br.  Uncle  Sam. 
8tr.  Gertrude.., 


Dry  dock. 


Reports  of 

( hief  of 
Engineers. 


Be. 
Brg. 


Sch.  Fleet  \Ning 

Several  pontoons « 

Brg.  Black  Diamond. 
MobjackB.,Va.: 

Brg. 

ICanomoy,  Mass.: 

Sch. 


Sch.  Charlotte  Fish 

Sch.  J.  B.  Woodbury 

Sch.  Bertha  J.  Fellows 

Bk.  R.  A.  Allen 

Sch.  Royal  Arch 

Sch.  Ellen  Morrison 

Brg.  Oneonta 

Monomoy  Houch,  Mass.: 

Sch.  A sa  H.  Fervere 

Bk.  Harriet  8.  Jackson  '.... 
Monomoy  Isld.  (w.  side),  Mass. 

Sch.  A.  O.  Cole 

Monomoy  Life-Savfaig  Station: 

Sch.  Nellie  V.  Rokes 

Monomoy  Ft.,  Mass.: 

Sch.  Rogers 


84,206,1217 


(03, 
94, 
06, 
07, 
08, 
09, 
99, 
00, 
01, 
03, 
10, 


237,1782 
219, 1332 
243, 1712 
394,1397 
420, 1454 
438,  U37 
317,1784 
3o9,2223 
37S,  1853 
324,1272 
488,1588 


Sch.  Ocean  Traveler... 

Sch.  Wm.  Wilson 

Sch.  James  G.  Blaine. 

Sch.  Connecticut 

Monomoy  Pt.  Lighthouse: 

Sch.  Franklin 

Sch.  Laura  E.  Messer. 
Monroe  B.,  Va.: 

Brg.  Laurel 

Monroe  H.,  Mich.: 

Dr. 


Wrecks 


12,390,1606 

93,70.859 
93,69,855 
93,69,849 
93,59,850 
93,69,854 
96,70,719 

95,  70, 716 
96,71,726 

94,63,618 
99,1094 

12,135,1430 

(93,70.859 
\94. 62,607 

[93,70,859 

i94,ft2,(H)8 

94,62,606 

96,70,666 

03,103,820 

04,86,930 

04,63,616 
94,63,617 

07,249,1199 

(98,452,2687 

\99.536,:«75 

02,506,2294 

92,39,533 

03, 103,819 

86, 159,970 

93,70,856 

96,  70, 715 
06,93,869 

10,112,1148 

92,65,638 

!|03, 104,820 

!  94,62,612 

'}92,6.'),638 

92,66,640 

94,62,604 

96,71,724 

96,  712 

96,  70, 710 

99,06,1145 

07,94,953 

09,  90, 1024 

100,1024 

111,112, 

1146,1147 

>  Removed  by  owners. 

«  Removed  by  U.  S.  snag  boat  Tomtigbu. 

*  No  obstr.  to  navlgatioo. 

*  Not  found. 


Moosabec  Reach,  Me.: 

Sch.  Huntress , 

Muskoget  Chan.,  Mass.: 

Sen.  St.  Thomas.... 
Nansemond  H.,  Va.: 

Sch.  Terry  Not , 

Nantucket  H.,  Mass.: 

Sch. 


Sch.  Julia  E.  Pratt 

Sch.  Frank  Palmer  *.., 
Nantucket  Isld.,  Ma«<s.: 

Sch.  Nettle  B.  Dobbin. 
Nantucket  Light,  Mass.: 

Sch.  Andrew  J.  York.. 
Nanturket  Shoal,*',  Mass.: 

Sch.  Dora  Mathews 

Sch.  Agne.s  E.  Mnnson. 
Nantucket  Sound,  Mass.: 

Sch.  John  P.  Kelsey.... 

Sch.  Lucv  Jones .... 

Sch.  AUleOakes 

Sch.  Edith  T.  (Jandy.. 

Steam  yacht  Alva..*.., 

Wreckage 

Wreckage  * 

Sch.  Lijrht  of  the  East. 

Sch.  Fannie  Flint , 

Bk.  Bonnie  Doon , 

Sch.  Harry  Messer 


Sch  .^Jennie  French  Potter. 


(09, 


Locality  and  veesal. 


Reports  of 

Chief  of 
Engineers. 


Nantucket  Soond,  Mass.— Contd. 

Sch.  Mary  Farrow Ill,  117, 1218 

Sch.  Lois  V.  rhaples i\,-  ,--  ,.,, 

Sch.  Hannah  F.  Carteton I/**'  i3o,i«i 

NapaR.,Cal.: 

L.  No.  1 08,797,2229 

Narragansett  B^  R.  L: 

Sen.  Mott  Haven !««  4,1  ^,a 

Sch.  Willie  De  Wolf r®*  ^^'^^ 

Sch.  Addie  M.  Anderson i  99,  96,  lI4o 

Narraguagus  B.,  Me.: 

Sch.L.Holway ffiSi^ 

Nauset  H.,  Mass.: 

Wreckage '  01,  \59,^m 

Sch.  Ira  Laflrhiter  • i{Sl;J?^:ir 

Sch.  Mondego 02,  1«sn* 


Sch.  Maud  Briggs* 
Nauset  Life-Saving  stati(m.  Mass 

Sch.  Mary  A.  Heaton 

Naushon  Isld.,  Mass.: 

Sch.  Golden  Rule' 

Sch.  E.  K.  Hart 

Nebish  (west)  Chan.,  Mich.: 

Str.  JohnB.  Ketcham* 

Newark  B.,  N.  J.: 

C.  b.  Harwick 

C.  b.  Katie  Watson 

C.b.  W.  B.  Hurd ■  00,  isr.rj'i 

C.  b.  ' 

C.b. 


03,S^.?^5 

96,70,666 

95,69.707 
96,70,714 

10,  So9,22S2 

98,  144.1')rj 
00,  1*^7.1*.I^ 


C.b.  F.  D.  Tower 

C.b.  (2) 

C.b. 

C.b. 

^- 15;  zzz;:::::::::::::::;::::}*®' 211,1254 


.|  02,  177,  iu^ 

••■:>03,  I5>i.9.>4 

!!!!l  03,l.'9.9V» 
,...1  04,14s.  ll.w 
06,  167, 1019 


Newburyport  H.,  Mass.: 

Sch.  J.  E.  Sanford 

Sch.  Ocean  Eagle 

Sch.  Julia  A.  Dicker.. 
New  Haven  H.,  Conn.: 

Sch.  June 

Sch.  Eliza  Anderson  » , 

Sch.  Geo.  Hotchkiss |  95,  9^^.v)l 

Sch.  Eclipse '  08, 12l.mxi 

Sch.  Menawa 09,124.1(1'* 

Newport  H.,  R.  I.: 

Scb.  Charles  W.  Morse. 
Newport  News,  Va,: 

Str.  Wyanoke 

New  Orleans  H.,  I^.: 
Str.  Gresham , 

ltr:G;JS™ro,^t:;:::::::::::'l'««-«''^ 
i&/I^X*:::;::::::::::::}«''='''^ 

Newtown  Creek,  N.  Y.:  j 

Wreckage 98,lW.lff.>- 

T.  b.  Col.  Gnibb 99,147,1277 

C.b. '  04,  12fi.l»a 

L. (car  float) !  06,  I4(»,i*> 

(07,  147.1f<2i 

L.Hero \       102<  ^ 

108,  i:)4,  lrt.'> 
10,  1 79.1. MT 
12,25J,l.'> 


90,  37.516 
95,  53,tH2 
08,  76,«69 

86,95,700 
94,^2,712 


99.9fsll45 

r97, 19s.  13:9 

\98,  200, 1234 

86,225,1427 


Brg.  Kaaterskill  No.  1. 

Sc. 

New  York  H.,N.Y.: 
Bk.  Samarang 


Str.  Nankin. 


C.b. 

Sch.  F.  E.  Hallock. 

Str.  Atlas 

Bk.  Quickstep 

C.b.  Atlas 

C.b. 


81,115.729 
fS2, 116,714 

83,  111. '91^ 
84, 121.7'a 
85,114.7^7 
92,97,S3^ 
91,93.937 


ij 


H8,67.fi37 
89,W,7» 


*  Removed  by  strong  tide  or  currents. 

*  Not  dangerous  obstrs.  to  navigaticn. 
'  Supposed  to  bA. 

*  Removed  by  private  partka. 
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LamlttrmdnaBtl. 

Englnwn. 

LookUtyuidTMMl. 

CfiWof 
En«ln«n. 

N«rY»rtH..N.y.-CocrtlnB^ 

Ill 

88, 144;  1071 
J97, 111.1039 

99:14T:1277 
99, 117, 1178 

9S||»||011 

00,    S8J171 
o£    87  1476 
00,   ST.  1474 
00,1M,M73 
01,3»,1M7' 
01,113,  IMS 

oi,3».um 

08,131,181 

03.  ui.gsi 
OS,  146,  an 

0*.  134.  HIT 

OS,I40.IOH 
OS,  110,1014, 

1013 
[0«,14*M1 
OS.  IB],  1089 
roo.  104. 1099 
10. 1ST,  I3» 
OO.IM,lt00 

io.is7,im 

11.109,1313 
10,187,11» 
10.  1ST,IXM 

111  309)1311 
13.153,1317 

}ia,iM» 

NM^  Cr«t.  V».: 

97,198 

SS:S 

07.  wa 
oa,i79 

an,  H.l«n  Smith 

I3» 
1134 

Seg.  ^gtaF- QoldBn 

bu.ad™ 

03,337 

North  R.am,  N,  C.:      ' 

O3.1»,10M 

Norton  Bha»l,  Mass.: 

22- "S" 

13, 1188,1771 

08. 183, 12S1 
08,183.1153 

Bre^D.ridCra*rtt 

OocMuMiCrwit.v..: 

OcwnClly,  N.  J.,  amr. 

C.b.DiUj 

00,1M.U8« 
09,131.1311 

'S^i^-v^^:::::::::: 

Ogdnubun  H..  H.  Y.: 

S5:S.„. 

OgHCbM  R..  Qt.: 

JAI.IW 

Ohio  R.  (Mt  Btmovml  ol  !n»g»: 

S'*™^;;;;;;;;:;;;: 

SiSiST"* 

Slr.Cll^o(N.«OrteaM' 

8tr.  ChulBy  KcDOMld  ' 

TO  wncks  (not  named)' 

oSS;!*! 

8U  I»(h«tao 

"'ISTai 

Bn,  Wm.  H.  Coonot 

oe.ius 

8<A.J.Htarriid^DB.i>' 

06,  lies,  1589 

S|,^^^"™-.: 

cjiiiSSTBiirt^. :::::: 

0S,1M 

3  wreaks  (nnt  named)  " 

Sroalboolsu 

&.TtBd« 

Anchor  •■ 

■InuiTtd  br  ownn 
Rsnorwl  br  U.  H.  B.  J 
RaUDTOdbjU.  S.  S.  J 
MotlRmd. 

R«iio»Baby  U.  B.  nuf 

R«iUT«d  toj  v.  B.  6.  Gntnl  Wai 

Smarti  br  U.  B.  nug  bat  JE:  a.    »i»aTii 

30162*— H.  Doc.  740, 6S-2— vol 


If  boat  Roanoie. 


•  RemoTOd  hjr  di 

m<1 

ff«.  1  ud 

"  Blmoved  ^  V. 

a  ■"*  vIS«* 

IFDo^n./ 

2274      IHDEX  TO  BEPOBTS,  CHIEF  OF  ElfOlNEEBS,  U.  S.  AKHY, 


rfiitfnf 


laoDAltMatii. 


13  cot)  beats  ■.. 
irtwIbmU'... 
Ssnvri  brg>.>.. 


Btr.  (reinaina  of)  ■ . 


OLdnumCrMk,  N.  ].: 

Brg.  BfUlT-- - 

Otd    WvwiDk  "Covi"  OaUaiid' 

el.'^tDaB. 

Ontaufon  H.,  llloh.: 

T.  uuajl .-, --' 

P«ftnB.,V«.: 

Bol).  a«org»W.  Chllds 

PunlJMiB.tN.~C.': 


|09,a 


13,US,1U1 
10,T»,3DM 


BIr.CoTHWrd 

Be. 

Famlloa  Bound  (tnlaad  vaUrway): 

So. 

Pununka]'  B.,  Va.; 


Ftrtws  R.,  Man.: 

WnckiRe  > 

Bch.  While  Foar 
Pucacoula  U.,  Hts> 

Seb.  Robert  B.  L. 
Paaqootank  R.,  N.  C. 

Sch.  DorcM  nhI  I 

Bait* 

Brg.  John  I.  Ward- 
Fasnlc  B.,  K.  J.: 

B^.  Eidmdo'.... 

Brf.  Leon  Flsh» '. 

Sc.N.D.Btaulti... 


IBS,  13 
l90,ia 

\m,xr 


PatuMO  B.,  Hd.: 


SS,t»,7M 
B9,aiT,178l 


193,113,1130 

fs7.  loi.sm 

l>0,IM,t«3 
01,173, 1301 

01, 171,  isn 

10,  3)n,  133* 
12,3«!,iaG3 

fM,«3,BaO 

IBS,  Tin 

11,«1,1IC3 
12,  M,  1371 


>  Floated  ODt  ol  nj. 

>  Not  }«t  nmorad. 

•  Bamoved  br  ?■  B.  m 


Bb.  Brlda  of  Una 

Bk.Lai«la ,. 

T.  FloranoaWMMrbaa^" 
FaUhinu  CrMk,  Cat.: 

Beh.  Rahibow 

Fblbdetohia,  Pa.: 

Yaobt  David  B.  SelJeta '. 
PbOadelpbla  B.,  Pa.-. 

Sti.  Bbeamlar 


PluikataDk  R.,  Va.: 


fich.  J.  U.  rialoi 

I         Scb.  Albert  H.  HanUni.. 
Pleaaant  R.,  Me.: 
Scb.  aoldCD  Ea0e 
Scb,  Cefultiii 
Ftom    Ont,    Lmc   Idd.    Bound, 
N.Y.: 
Scb.  Edllb  R.  Denb 
Plnnoath  H.,  Has.: 
Bt(.  Cltfirfllaitnal...  . 
Bis.  Haibanoo  HIckiiiBB. 

Scb.  Howard  A.  Hont 

Polnl  Braeae: 

Str.UarTland ... 

Point  Celeate,  !«.  (Mto.  R.): 

Dry  dock 

Pidnt  JndKb,  R.  I.: 

Wnekaa  (span)" 

BcB.ra;  fbu 

Brg.  kooobeanl  ■■.,„„.,. 


BrK.  Onecnla 

Btr.  WOliamspart 

Fdlock  Bip  Cban.,  Uasiu: 

Bri.  Booloo 

Bit.  Stmn  King. 

Buam  yacbt  Alva 

Btr.  Addle  O.Biyant... 


ai    

Scb.  David  Blner. 

-  Scb.  lorn  Bariow 

Scb.  Bros  Hallada*...... 

aUockRIpBboal,  Hat!.: 

Sob.  S.  L.  Blnunooi.,.,.. 

Seb.  WcTbcont 

Bcb.PTtboo 

Scb.  Flmoca  Nowdl 

Boh.  Oeo.  V,  Jrcian 

Bcb.  R«becca  BhepanL... 

Bid.  West  Vlrglnte 

oUockBlpeiQclfaM.: 

Boh.  Fiank  A.  HacM..... 

Bch.  Levi  Hart. 


It  E.A.  WBoir^. 
a  Wttumah  and  lot- 


'  Removed  bT  aman. 

•  RalndaadlMKbad. 

•  Removed  by  U.  S.  (team  t< 
<•  Ramoved  b<r  tbe  Bteta. 

u  Bemorad  by  V.  S.  (laiU. 

■>  ConldDot  be  locetetL 

■•  BuHvad  by  ati«c«  tid*  IT 


FcUock  RJd  ma*,  Uui.— CsDtd. 

Scb.Nlmrod 

fitr.  Hontio  Hdl 

Pom  H.,  P<rto  Rleo: 

T.UmTaeDU 

PeatelartniB  l^ta,  lA.: 

Dr.  bErt  W.  H.  Uoan 

Brg. 

Pom  IfM  .  Vk  ,  n  u. 

8>r.  t'rkrlr 

PutHC  Lalic  ebip  CwMdl,  MtctL 

Sn.Tckdo. 

Str.Tsiedo....  

Pun  CiBlrr  H.,  N.  V.; 

Srb.  Rkhvl  BiUL 

Pert  CUnlni  B..  Ohio: 

T.  Wllcoi  and  ■!.  Keanig... . 

Bch.  Oomrd. 

Part  Hmrr,  N.  Y.: 

C.  b.  (Ilankncnin 

C.  b.  UltlB  Fnnk 

C  b.  JetserlJlj 

Pvl  HnnB.  Uirb..  near; 

Pi]nkDdH..W.: 

aADDta  J.  Bnad 
aushC.Binltta 

PcrOukd  Bev]  URht,  M*.,  Dm: 

Bcb.  SlfTKi  BemMtt 

Pgrt  RtrT*l  R.: 

P.b.8pritt> 

Pw*  BoTalH.,8.C.: 

P«l  Ronl  SaniKl.  B.  C: 

Bcli.Plnh< 

PortsnoDlh  H..  He.: 

BiA.  ftimurt  J.  doochn 

PottSBc  R..  D.  C: 

Btr.  W.W.Colt 

BIT.  LwlrolthetAJta 

T.  vaDajp  yorp 

Be. 

Be. — 

Be. 

T.  A.  P.  omnm 

Bic.  Gnsl  Wentrob* 

Rwraeb 1 

tHea, 

Btr.  W.  W,  Toremp 

Bcb.  Plunle  B.  Smltb 

PstiBBe  R.,  Md.: 

Veaital  (nnknmni) 

Bch.  .\inei1nii  Falrtnt 

Klff^';:::::;:::;;::::: 

FoUoae  B.,  Va.: 

Bch.  L«adtn(Bnm* 

Bl.  TboaiaiB.  BtMtk 

oSiE.a/ii^io. '.'.'.'.'.'.'.'."'. 

Sch.  KmDT  WashfDFton  •. . . 

Br*.- ■' 

PndiT  Hole  B.,  Mob.: 

Stit.  Elkn  MsrrlHO 

PmqiBUeB.,  Ulch.: 

ProTldeDn  B.,  B.  L: 

Br.  J>.  A.  SmaD 

Bij.  Szpomider 

>  ice Jkncd  bj  nnbr 

I  Beinarvd  b«  U.  B. 

■  Bcildataiiefltn. 

•  Bancn«d  b*  O.  B. 

•NottooDd. 

*B«n<mdbrV.B. 


KrnirUaf 
ChMoI 


fO7.S0T,»tt 
(08,  »T 

[ST.  »1, 1770 


0O,Kn,«lM 
1 10, 88, 1  HI 

[ii,isi,iai 

M.»3a 


Uh.3i;,i»i 
os.i»,ii>n 

loB.  236, 1133 


m  3D7,  IS71 

m,  zu,  1441 
oo.zM.ins 
oH.ia.iiu 
oe,3n.i»a 

la  307, 1373 
IS,  389,  ItM 


l8H,3))'MMa 
0«.SS,«3I) 


ichffM(n<  n 


Reportiof 
Ctiisfaf 


L  Hal-n 


WOdflra..: 

LTdlaJana 

HtftenK  Ward 

LciuJ»  C,  Cabral 

C«ek.  N.  Y.: 


■^r: 


Pulineyrnk,  N.  Y.r 

Bch.  Bt.  Peter 

PuDCDlflaitiiA  Cmk.  Va.: 

SchTTotl  F.  BhepFWd.. . 
Pui  In  Bar.  Ohio: 


Pqyallup  B., 
Str.Hea 


QaoDocbonlaoi,  R.  I.: 

Raefata,  Wb.: 

Bcb.  KaUKallr..... 
BaUn  R.,  Bteb.: 


Rami  Born  rreek,  B.  G.; 
.  Wncksfe,  tocpado  boat" . 
B.,  N.  J.: 


C.b.  Clarence  M.  Curtb.... 

C.b. B.O.Clark 

c.  b,  Thomaa  Walker 

"  "    "f.  F,  O'Bqurka.Jr... 


Brr.  <^har1a  Ortn( 

Boudia  R.,  N,  C: 

Str.  CIlT  of  Ixnut  Branch. . . 
BockamvuiIM,  N.y.: 


i),aiB,4im 

).  430, 1T3I 

i,sw,ina 


I0A.M 
..   »8,U 

■■(9«,18 

M,  II 
01. » 

(09,18 
03, 1> 


i«,ni 

ITI.IOTS 


0,»1,1»< 
T,  tW,llS7 


■;Joo.i« 


B,iu,ina 
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Looality  and  rmaA, 


Bockaway,  N.  Y.,  near: 
Wreck 


Bock  Creek,  Md.: 

8ch.  Alethea 

Bockland  H.,  He.: 

8eh.  Isabel  A  Iberto. . . . 

8cb.  Eleaser  Boynton. 
Bockport  U.,  He.: 

8ch.  Silas  HcLoon  K.. 

Bch.  Onward 

Bogers  Shoal,  Haas.: 

Sch.  Albert  F.  F teams. 
Bondout  H.,  N.  Y.: 

C.b. 


10.180,1214 

09,247 

;OS,39,533 
\Oa,37,722 
19,64,1372 

05,800 
Ott,40 

04,86,929 

OO,  109,809 

04,330,2124 

00,780,2119 

00,383,2282 

00,102,802 

/Oft,  500 
\06,663 
06,663 
10,869,2381 

04,291,3138, 

3139 

St.  Clair  Flats  Canal,  Hfeb.: 

Anchors 03,2047 

Str.  John  N.  Olkiden '  04,  £91,3139 

St.  Clair  B.,  Hich.:  > 

Sch.  M.  E.  Tremble !  91,361,2801 

Sch.  Hannah  Hoore 92,344,2183 

Sch,  Mary 90,357,2896 

a«h   ii>««f.n«  I  fOl,  670,3198* 

Sch.Fontana i\o»!  494)  2244 


Boot  B.,  Wis.: 

Sch.  Mount  Vernon. 
Bouge  B.,  Mich.: 

T.  T.  L.  Higgle 

Sabine  Pa».  Tex.: 

Bk.  Alk)e 

8agH.,N.Y.: 

Sch.  MlUer 

Saginaw  B.,  Mfch.: 

Sch.  Ellen 


Str.  Garden  City. 
Wreck 


St.  Clair  Flats.  Mteh.: 
Str.  T.  D.  Stlnvton. 


BeportsoC 

Chief  of 

Engineers. 


Sch.  Martin. 


Bch.  George  H.  Wand. 
Sch.  Glenlffer 


Sch.  Champion 

Str.  Minnesota*.... 

Str.  Germanic 

Str.  City  of  Bome  *. 


Str.  Lindm. 


01,670,3198 

02,  494. 2344 
03,2047 
02,494,2345 
03,542,2046, 

I      2047 

03,  542. 2046, 
2047 

04,591,3139 
f04,  691,3139 
\Oft,  601, 2288 

Oft,  2288 

00,2288 
06,676,1891 
07,698,2067 
08,  742.2138, 
2139 


Str.  Maple  Leaf. 


06,676,1891 

06,676,1891, 

1892 
07,698,2067 
08,743,2139 


{ 


94,146,970 
10,  307, 1378 


Bch.  Hone 

Str.  Geo.  T.  Burroughs 

Sch.  J.  Duvall 

Str.  Nelson  MUIs 

Str.  FredPabst 

St.  Georges  B.,  Md.: 

Sch.  Samuel  W.  Thomas 

St.  Jeromes  Creek.  Md.: 

Sch.  Geo.  W.  krebs* 

St.  Johns  B.,  Fla.: 

(83,  186,955 

^88, 151,1122 

1189,174,1352 

Br.  Neva. 88,151,1122 

Brg. 89,174,1352 

Sch.  Bidgewood >  Oft,  309, 1320 

Str.  Commodore  Barney I  06,331,1340 

Wreck 07,347 

Str.Buby* 108,368 

&  Bemoved  by  owners. 

s  Bemoved  by  U.  S.  str.  J7aiieoefe. 

I  Bemoved  by  Canadian  GovemnMnt. 

*  Owners  made  contract  for  raising. 

•  No  obstr.  to  navigation. 


St.  Johns  B.,  Fla.-<yontlntied. 

Str.  MiNric  City 11,402 

Str.  Chatham 11,4S3 

Str.Zeeburg 19,667 

St.  Jones  B.,  Del.: 

Str.  Mary  U.  Gltbwis {ofclSllS 

fiOft.  186^124 
106,194,1069 


Sch.  Mary 

St.  Josephs  H.,  Mk^h.: 

Str.  City  of  Duluth. 

T.  Payne 

St.  Josephji  B.,  Mich.: 

Str.Beid 

St  Lawrence  B.,  N.  Y.: 

Str.  Islander 

St.  Marys  B.,  Mich.: 

Sch.  Bnioe 

T.  Martin  Swain 

Timber  orib 

Dump  80 

Str.  John  B.  Ketcham  2d. 

Bch.  A.  C.  Maxwell 

Sakoonet  H.,  B.  L: 

Str.  Queen  City 

Salem  B.,  N.  J.: 

So.  John  E.King, 

Salisbury  H.,  Md.: 

Soh.  Compact ..•• 

Sandusky  H.,  Ohio: 

Sch.  Benson. 

Str.  Philip  Mfaieh 

San  Francisco  B.,  Cat.: 

Sh.  May  Flbit* 

San  Frandsoo  H.: 


Sir.  Escambia.. 


San  Joaquin  B.,  Cal.: 
Brg. 


San  Juan  H..  P.  B.: 

Str.  Cristobal  Cdmi 

Sankaty  Bead,  Mass. . 

Sch.  DoraMnthews 

Sch.  AoiesE.  Mansoo 

San  Pedro  4.,  Gal.. 

Sailboat 

Sassafras  B.,  Md.:| 

Brg.  BoHeHann" 

Saa«rtlesH.,N.  Y.: 

81.  Courier 

Savannah  H.,  Ga.: 

Str.  Habersham \ 

Str.  Mmedeeville 

Str.  General  Lee  


Bk.  Undtaie 

etr.  David  Clarke. 

T.  Leon. , 

P.b. 

S^recks 

4wrecks 

Wreckage , 

Swreck9 


BL  lighter  Cypress. 

Be.  dump . . . , 

Str.  W.  8.  Cook.... 


Sch.  Livingston  *. 

Sch.  Arthur  C.  Wade*. 


/99, 605, 2951 
100,568.3933 
12,1057,2613 

97,  434,3947 

10,889,2338 

97,451,3033 
02,494,2344 
04,3139 
06, 676, 1891 
111,914,3476 
\12,  1€91.3676 
11,914,3476 

08,96,994 

12,328^1619 

10,281,1S4 


01,584,; 
rOft,  619, 2368 
\06, 693, 1921 

01.413,3434 

82,317,3036 
88,330.1993 
84,333.2201 
8ft,  359,2339 
80,352,1915 
87,319.2428 


8ft,  360, 2339 
01.667.3635 

|04,86,g29 

02,535.2346 
07, 171,1289 
04,125,103 


91,184,1608 

9S,I<«,1008 
94,183,1809 

04,183,1209 


Oft.  307, 1519 
90,180.1303 
OTs  1S6. 1302 
r99. 266,180 
\0O,^n6,1961 
09,  200, 1593 
01,334,1600 
03,271,im 
04,279.1608 
07,327,1)02 
08,346,1359 


( 


•  Bemoved  by  U.  8.  dr.  JTorMo. 

*  Bemoved  bv  owner. 

•  Bemoved  by  wrecking  companv. 

*  Bemoved  by  P.  8.  snag  bost  TSyalMi 
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•DdTMMl. 

EnctaMm. 

LooUtrandvMMl. 

Ed(l»tn. 

fOO.S00,lMl 
OI.JM.ISW 
'Ol.  3U,  IMO 
(01.104,  UOO 

as,iiss 

V8.I.'<<.11M 

oi^aal'w 
}o,,.»,.o« 

O-t,  1*4.10*4 

StiSffi 

OA.  17«.  IMO 

is.»a,i»7a 

ltl.»*.U7> 

laiar 

100,  ISM 
101,113.  IM7 

a*,m,it7t 
io,zst,ma 

07,13»,1I6« 

w,ia;s 



Sob.  rKhl  Adrhii» 

BUm  IiJd.  RttI: 

I!M2'!S 

oa.iu,]iai 

CDnuDliiA 

B.S«]Kn' 

8tOD*r  Ft.,  Ohto: 

Bob-OdunlFniuSipi 

BtumdO  B.,  Wli.; 

04,eM,nDe 

O^8,»07. 

-tWiiSS:: 

«8,181,»7 
03,tS8 

•"■rr/wt 

oo,m,iiti 

ar«~r,fl.-*.,c^.. 

00,8M.n»7 
06,«7,ja« 

07.  JOS,  urn 

l..3J0.1«0. 

am: 

•  ' 

''•'a^lSUihJwiB 

^flTt^"- 

"Mn. 

0A.13I.1M> 

T«i!iT,Fi;.v 

hthouw,   Ch**. 

iM,zii.ino 

•6, 1*8, 1337 
07,311  IMS 

00:330:  an 

TM^H^m:        

TMUiR.,Aluk>; 

s.::::: 

■ntti 

'■^ILSSiS'-: 

OI.J7J.13W. 
04,I(B,137» 
10.381,1114 
00,301.1147 

aSSL'SCS:::::::; 

Wl,70,71S 

a3,iaS,»> 
Si:»a,io8,8s» 

IS,  131,1410 

oi.»aj,i«i 

07.3n 
OClTt.im 

Sii 

ti.ui.im 

04.  (J,™ 
O«.710,M80 
01,178,1437 
IS,  1017,  KU 

isi' 

^^  UvT  1..  Colbaunia. 

^'^%'r^^'^:. 

04,  51^714 
BX.]31,lt3B 

■^%^^:^^^. 

oslmim 
03.  ISO,  in* 
OA,3a^i46a 

4Nt.43l,l«l 

DT,(W.1(0 

tt.»n.Moi 

Fh.^ 

Creek  wtlh  benala  Cnei,  K.  J.: 
Bch.  Junea  D.  Otxlfnjr 

""SftSiSi.. 

}0T.«».«» 

Y4 

BtT.OK«T.  riln(<t 

"a^risr; 

04l,Jfl8,3m 

^:^:::::;:::::::: 

i-lSr- 

JO,  414 

00 


•edbj  ovum. 

ndbrU  B  lunt. 
n>lbTli.8.udpilTttaiai 


*  Kcmoved  by  U-  S.  t 
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Locality  and  vctsel. 


Reports  of 
Chief  of 


Locality  and 


Reports  of 
ChMof 


Townaend  Inlet,  N.  Y.: 

8tr  Napbar 

Tucker  Bcarh  Ll^ht,  N.  J.,  near: 

8rh.  R.  &  T.  Hargraves 

Tnrnen  Cut,  N.  C* 

Brg  KhiKStcni 

Urbana  Creek,  Va.: 

ScIl  KateLawson 

k 

Vermillion  Bayoa,  La.: 

8tr.  Exchange 

Vineyard  HaTen  H.,  Man.: 

8ch.  MaryE.  Oliver 

8ch.  Alma 

R.  H.  Shanneni 

Jnlla  or  Juliette  1 

4wreck9 

8ch.  M<iry  B.  Smith 

8ch.  Hector , 

8eh.  E.  C.  Wfllard 

Sch.  J.  D.  Ineraham* 

8ch.  NeUie  Doe  s 

Sch.  Viola. 

Vineyard  Bound,  Mass.: 

Sch.  T.  P.  Dixoni 

Sch.  JoRiah  R.  Smith 

Sch.  Harry  L.  Whiton 

Sch.  Don  M.  French 

Wreckage  > , 

WrBcka»2 

Sch.  R.X.  Devis 

Soh.  Angoln , 

Sch.  Lunet , 

Sch.  Geonse  S.  Tarbelt 

Sch.  Marriott 

Sch.  Josei^  Hay 

Sch.  Mail 

Str.  Trogan 

Brg.  Pemberton 

Sen.  Sagmore 

Sch.  James  8.  SteeL 


03, 

oa, 

98, 
99, 


{ 


110,  MO 

104,1036 

226,1126 

103,1221 
222,1442 


90,225,1520 


{ 


65.630 
55,640 
62,600 

62.600 

84,«n 

110,1261 


99, 
89, 
94, 

^94, 

98. 

loo. 

00,02.010 


95, 
9ft, 
9ft, 
9ft, 
9ft. 
97. 
98. 

/9«. 

\99. 
00, 
93. 
04, 

}08, 

07, 

[07, 

08. 


71,722 

71,725 

70.718 

09.708 

701 

80.02S 

83.931 

84,032 

96,1144 

110,1281 

60,852 

86.020 

02,010 

M.0S3 

04,964 

06^094 


Vtneywd  Soond,  Maas.— Cootd. 

Bob.  Demoselle  (Br.) 

Sch.  rittriw  J.  Wfllard. 

Wachapnague  Inlet,  Va.,  near: 

Str.  Amy  Don 

Walska  B.: 

L.  Monitor 

Warrier  R.,  .^ia.: 

Str.  Balrimare 

Wiishlngton,  D.  C: 

Str.  Lady  of  the  Lake 

Washington  Park.  N.  J.: 

C.b.  Elks : 

Watoh  Hill.  B.  L: 

Brg.  ExoeMor 

Brg.  No.  701 

Wej^ooth;  Fore  R.,  Mass.: 

Wioomioo^  Va.: 

Sch.  ItiDvant. 

Willapa  H.,  Wash.: 

Sch.  Challenger 

Wmoughby  B..  Va.: 

81.  A.  M.  C.  Smith 

Wflmington  H.,  Cal.: 

Bk.  Addalde  Cooper 

WOmington  H.,  Del.: 

5  wrecks. 


Wing  Pt.,  Wis.: 


ttgn., 
Sch.  L 


pumberman, 


Woodbury  Creek,  N.  J.: 

Br^Lydia  &  Mary . . 
Woods  MOW  H.,  Mass.: 

Wreckan 

Wysockine  B.,  N.  C: 

Sch.  Hooper* 

Yasoo  R..  Miss.: 

Str.  Ferd  R.» 

Shaft  of  str.  Rover*.. 

Str.  J.  A.  Townes.... 
York  R.,  Va.: 

Sch.  Anna  M  Harrff. 


06,96.995 
10,112,1147 

/OS,  194, 1025 
\04, 193. 1274 

99.532,3015 

03.324.12n 

96,152.1064 

96,939 

|08.96,994 

99.81,1096 

1S,390,169S 

06,786,2917 

11.350.1510 

07,2136 

97,170.1288 

93,358,2777 

10. 255. 1309 

9.5, 60.706 

01,309,1511 

|01, 430,3948 
09.531 

0S».  218, 1071 


t  Supposed  to  be. 

*  Removed  by  owners. 

"Removed  by  gunboat  Vuw^hu, 


« No  seriims  mrnacv  to  navigaHon. 

•  Removed  by  U.  fi  soAg  boat  CbrnvNti 


^  SPKCUL  SUBJECTS — B.4H.APPBOPBIATI0KB.   2279 


SPECIAL   SUBJECTS. 

BTs,  CHIBF  or  KNaiNiKBa.  D.  a  ARMT.  isa»-i»it. 


[nOUBT  OP  APPBOPBUTIONS— EITKB  AND  HABBOE 
WOBKS.' 


-Tka  nuur  In  thi>  Mctloii  li  aompoMd  of  tlw  foUawinc: 

rl«lontb7«ol,I»ltom5. 

'kUnu,  South  Pan,  Uli^Blppl  RIt«,  B*d>  pnjeet 

ItUTB,  WTtCk  mnOTKl 

Ilurn,  opoktldE  ud  at*  of  euiati 

>ninLutiiiliuit<oiuuidiurv*y>,alBDQtli  P*u,  Ubilulppl  l!li-«r. 
■Dci  br  OnlUd  SUM  of  South  Pan  ChMinal,  ULuinlppI  RIvu... 

Itnni.iiiaiuiddradca  boats,  uppat  Mljals^ppL  Hlvir 

UNiinniOTklolnunBtMl  wreciis,  Ulnlraippl  Kits 

'nini,tH(iiicMlniktppl  RItm 

lliini.iiMitlMUi.ObiD  R]vw 

inadlMil 

ij  wnhi  of  tmpniTeniHit,  u  datillHl  In  thli  Indai.  psfm  ZS  to  im. 
lydltirloti.udslalledbi  tUilndu,  pM»3)t  lo  laao 


df^ 


nd  herhor  appropriationt,  by  attt,  Apr.  8,  ISOt,  lo  Jtar.  4, 19tS. 
Qooud  mm  B.  D.  iMi,  <tad,  3d,  p.  ta. 


Klwt 

HMhort. 

CasaU. 

lurveji, and 

TotH. 

ns,  000.00 

ts,sno.oo 

s:uo.[w 

1 

i 

mii, 

j.«io.oo 

"SliffiS 

IM.OO 
»,00D.00 

ii,«n,a] 

w,  000. 00 

M,.'H7.0O 

K,*7J.M 

s 

300,000.00 

11.111.00 

400.00 

30,000.00 
M,0OO.0O 



Miikgo 

100,000.00 
110,000.00 

S?:S£S 

»;n».<» 

3,000.00 

eocnvorki  would  M 


Tti)itiflcBtIoiu,M«  p.  1801  ol  thli  bidn.    Nam 


rr 


2280      INDEX  TO  BEPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1911 


Date  of  act. 


Mar.  3,1827. 

Do 

Do 

ICar.  3,1S27. 
Mar.  19,1R28. 
May  19, 1828. 
May  23, 1828. 

Do 

May  24,1828. 
Mar.   2.1829. 

Do: 

Do 

Do 

Do 

Mar.  3,1829. 
Apr.  23. 1830. 
May  3i:  1830. 
Mar.  2,1831. 

Do 

Do 

Feb.  24,1832. 
July  3,1832. 
July  4,1832. 
Mar.  2,1833. 

Do 

Do 

Do 

June  27, 1834. 
June  28, 1834. 
June  30, 1834. 

Do 

Do 

Do 

Feb.  24,1835. 

Do 

Mar.  3,1^35. 

Do 

July  2,1836. 
July  4,1830. 
Mar.  3,1837. 

Do 

Apr.  20,1838. 
July    7,1838. 

Do 

Do 

Mar.  3,1839. 

Do 

Do 

Do 

May  8,1840. 
July  30,1840. 
Mar.  3,1841. 

Do 

Do 

Sept.  9,1841. 
June  4,1842. 
Aug.  23, 1842. 
Aug.  31, 1842. 
Mar.   1,1843. 

Do 

Mar.   3,1843. 

Do 

Do 

June  11.1844. 
•June  15, 1844. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Feb.  13,1845. 
Feb.  20,1W5. 
Mar.  3,1845. 

Do 

Do 

Do 

Aug.  10. 1846. 
Mar.  2,1R47. 


Rivers. 


S12,000.00 

5,  .383. 40 

30,000.00 


3,500.00 
150,513.00 


ao,ono.oo 


50,000.00 
95,604.72 


46,880.00 
200,000.00 


154, 970.  .13 


15,000.00 
95,  goo.  00 


48,266.60 
i56,'527.66 


70,000.00 
6,240.63 


17,000.00 
231,000.00 


395,600.05 
160,000.00 
754,903.00 


70.000.00 
'408,' 673.' 66 


15,000.00 


1,075.39 


75,000.00 


100,000.00 


150,000.00 
3,471.57 


305,000.00 


7,500.00 

14, 000.  or 


Harbon;. 


82,000.00 
60,476.46 


2,000.00 

73,482.29 

158,500.00 

260,000.00 


146,097.00 


7,310.54 

65,003.25 

371,428.76 


5,000.00 
889,484.34 


9,000.00 
628,500.43 


25,000.00 

384,900.00 

8,430.62 


262.  in 
547,756.00 


30,000.00 
'227,'657.63 


283,719.90 
303,000.11 
600,759.00 


1,058,744.16 


500.00 


17,500.00 
4.369.00 


6,000.00 


2,000.00 


16,000.00 
80,000.00 
2,680.01 
350,000.00 
12.500.00 
12,500.00 


240.00 


7,000.00 
"7,"76i."92' 


320.89 

1,150.00 

536.74 

412. 12 

18,437.27 


5,266.96 
15,000.00 


P»tial« 


81,000,000.00 

'*' 266,666.' 66" 


133,500.00 
, ».. 


33.337.66 


15,000.00 
300,000.00 


10,000.00 


Examinations, 

surveys,  and 

oontingBiiciea. 


5,000.00 


830,000.00 
700.00 


30,000.00 
2,300.00 


3,710.00 

'36,'q66.'66 


40,400.00 


187.50 
35,000.00 


30,000.00 

3,000.00 

son. 00 

35,000.00 


3.94 
34,000.00 


500.00 


35,000.00 
25.000.00 
5,100.00 
11,000.00 
30,000.00 


2,000.00 


2,000.00 
2,000.00 


500.00 

1,500.00 

150.29. 


40.000.00 

8.000.00 

45,000.00 


4,998.00 


TotaL 


K,  000. 00 

82,17^.45 

5,3^.4.1 

30,010  Cn 

2,000.(1) 

106,9K2  2^ 

311,313.00 

350,000.00 

1,000,0)0.00 

178,iW7.00 

200,000.00 

30,000  00 

133,.V)0.00 

7,310..>4 

105,003.23 

367, 12?. « 

40,400.00 

5,000.00 

435,^61.84 

225,r«0.'V) 

9,000.00 

713,560.73 

3,000.00 

40,W).«) 

505,800.00 

8,43ft.'>2 

48,266.60 

265.00 

787,3S3.0Q 

28,337.55 

500  00 

70,000.00 

6,340.t3 

80,000. 00 

17,000.00 

458,057.(0 

X>.000.00 

704,319.95 

483. 100. 41 

30.  Oa)  00 
70,000.00 

2,  oon.no 

1,477. 317.  IC 

2.  CM).  00 

3,OOn.O0 

5»)rti 

15,500.00 

l,50n  <v 

150.29 

1,075.^9 

17,300  00 

4,300.00 

75,ono.oo 

45,000.00 

8,ooo.'n 

145, oon.no 
2,00000 

1150,000.00 

3,471.57 

16,000.00 

80.000.00 

2,680.01 

655,000.00 

12,5i¥i.O0 

12,500  00 

7,500.00 

14,OO0.flO 

.^30.  «9 

1,130.00 

536.74 

412. 13 

18,437.27 

5,000.00 

240.00 

6,»i6  9S 

15,000.00 

7,000.00 

4,<«J».or) 

7,751.92 


1  816,000  were  also  appropriated  for  surveys  in  reference  to  military  defen.«ss  of  the  frontier,  inland 
and  Atlantic,  including  a  survny  of  the  direct  communication  from  Albemarle  Sound  to  the  Atlantic 
Ocean,  witti  a  view  to  reopening  a  ship  cbanneL 
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Rlwre. 

Hwhon. 

Cm-U. 

■urvcyi,  uid 
ooniiDfmcln. 

TotlL 

ttl.47«.» 

*0,000.00 

»l,i00.00 

8,000.00 

M,«».O0 

fH, TOD.no 
.w,oou.oo 

i,i>74,9a>.m 

MO.  000.0. 

877. « 

■■■■iic:m.ii>- 

921.  W 

■'l;S:S 

iis 

iEs 

io6,666  in 

no,on>.oD 

n,  833  on 

l.MZ.ll 

"^is 

l,4O0-M 

i,m.M 

imon 

woo 

308  00 
860,000  00 

^is 

nit,3ns3 

87,M0  0O 

at, 000  00 

IK.ODOOO 

i,«a<.H7>i 

8,000  00 

a,Bi,oBt.7o 

2,500  00 

4i8,.v-<o.oa 
7«»,oa.n 

81 
IK 

"1 
"1 
'■S 

4,401 
5,S8» 

'4 

IKI 

::l 

4 
'i 

::i 

151 

...iji 

'io« 

s 

i,u8.nQaa 

180,000  00 

Ks,ono.oo 

mV, 

:<s.ooooo 

708,188.00 

195,000.00 

408.  MO  00 
1QO:000.00 

»,8».73 

500  00 

150,000.00 
80,000.00 

s,ooaao 

1,110,  wo  00 
as,ooo.oo 

siB.ioo.cu 

ss 

Mi.ooaw 

I.JW.OOODO 

ij  Tn.»7 

J,  «0,  LOO  00 

-    1.880,000  00 

7S1.S00  0O 

175,000.00 

*S!! 

1,001.700  00 

t.m,m  00 

1.004,000  00  1       iio.000  00 

3,889.000  00 
«,»SS.M 

800,000  00 

lU.OOOOO 

MO.  DO 

4SS 

in,  131.  M 

10,000.00 

i.«75,3M.Ji 

300.000.00 

3,478,000  00 

1,875,  W0.O0 

800,000.00 

000.00 

1,S2S,M7.60 

780,000.00 

"iZZ 

517,50 

l.SSNliOOOO 

«:oot»oo 

1,(3«,UO.OO 

4S0.000D0 

10,000.00 

mnnn 

78,000  00 
1,086,800.00 

fi,H>,ax>  00 

■  113.00 
101538.71 

<,m:mooa 

175,000  00 

4as.ooo.oo 

330,000.00 

700.00 

1,333,000.00 

1011,000.00 

MO  00 

18,000.00 
1,837,500.00 

uolooooo 

431.7&S.38 

180,000.00 

Zm 

MO  00 

10  000  00 

80,000,00 



'IS'SS 

817,000  00 

300.00 

1       id6.iua.o6 

i6,M0.6o 

300.00 
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Datooteot 


Aof.  3, 
Aug.  7, 
Ifor.  3, 
Do. 
Jul  1Q, 
Mar.  U, 
July   6, 

Joly  7, 
Mayae, 

Aug.  4, 
Aug.  5, 
Feb.  1, 
Kar.  5, 
liar.  30, 
Apr.  2, 
May  21 
Aug.  11, 
Oct  1, 
Oct.  2, 
Oct  19, 
Mar.   2, 

Do. 
Feb.  22, 
Mar.  17, 
Apr.  4, 
Aug.  30, 
Sept  19, 
Sept  30, 
Jan.  19, 
Mar.   3, 

Do. 

Do. 
July  13, 
July  28, 
Aug.  5, 
Mar.  1 
Mar.   3, 

Do. 
June  23, 
Aug.  8, 
Aug.  18, 

Do. 
Aug.  23, 

Do. 
Jan.  25. 
Mar.   2, 

Do. 
Feb.  26, 

Do. 
May    1, 

June  3, 
June  11, 
Do. 
Feb.  26, 
Mar.  31, 
June  4, 
July  19, 
Apr;  11, 
Jifly    1, 

Jiily  7, 
Mar.    3, 

Do. 

Do. 
Feb.  9, 
June  8, 
June  6, 

Do. 
Mar.  1, 
Mar.  3, 

Do. 


1882. 

1882. 
1883. 


1884. 
1884. 
1884. 
1884. 
1886. 
1886. 
1886. 
1888. 
1888. 
1888. 
1888. 
1888. 
1888. 
1888. 
1888. 
1888. 
1889. 


1890. 
1890. 
1890. 
1890. 
1M90. 
1890. 
1891. 
1891. 


1892. 
1892. 
1892. 
1893. 
1893. 


1894. 
1894. 
1894. 


1894. 


1895. 
1895. 


1896. 


1896. 
1896. 
1896. 
1896. 


1897. 
1897. 
1897. 
1897. 
1898. 
1898. 
1898. 
1899. 


1900. 
1900. 
1900. 


1901. 
1901. 


BlTVB. 


812,676,900.00 

150,000.00 

2,460.00 

150,000.00 

1,000,000.00 

8,100.00 

9,042,500.00 

81.479.32 

6,492.00 

129,404.57 

8,547,025.00 

176,380.32 


8,800.00 
7,572.48 


12,790,935.19 


35,000  00 
46,525.06 
62,01)0.00 


150,000.00 


3,735.00 

14,428,050.00 

l(}2,r8.04 

2, 128. 87 

1,950.00 

300,000.00 

1,000,000.00 

12,856,52^.00 

109,067.41 

115,000.00 


7,349,500.00 
95.980.65 


6,701,180.00 

5,335,000.00 

6,325.26 

1,916.97 


15,000.00 

6,770,700.00 

500.00 


17,811.96 


11,340,625.46 
980,  COO.  00 


250,000.00 

250,000.00 

9,789,333.00 

1,156,015.65 


6,399,739.56 

1.42 

6,106,333.00 

31.79 

«  7, 387, 576. 26 


7,998,964.00 

18.00 

•125,368.16 


1,995,046.00 
4.59 


Bazbon. 


66,499,475.00 


4,200,100.00 


6,063,125.00 


8.174.79 
7,689,000.00 


6,100.00 
10,b00.00 


7,963,561.85 


1,051,200.00 


7, 120, 106. 00 

.22 

609,000.00 


4,372,000.00 


0,391.12 

5,434.18 

14,207,000.00 

2,765,000.00 


200,000.00 


4,187,550.00 
300,000.00 


1,289.33 

s  4, 635, 540. 00 

2,125,000.00 


7,742,079.91 

55,000.00 

2,000.00 

5.852.730.00 

360,000.00 

8,109,864.00 


»  7,239,265.09 
'6.'i3i,*638.'7S 


99,437.56 

10,200.00 

3,946,577.00 


t325,000.00 


630,000.00 


681,250.00 


1,576,250.00 


2,307,000.00 


600,000.00 

'i,'6i8,'683.'66 


2,444,653.00 


425,000.00 
300,000.00 


483,865.00 


335,000.00 

179,597.00 

8,265.19 


1,575,000.00 


2,029,990.00 


715.000.00 

'  205, '666. 66 
'i,'ii6,'666.'66 


1,120,000.00 


Ezuninaticns, 
surveys,  and 


tS37,n0.00 
2,000.00 


167,000.00 


153,500.00 

5,666.66 


180,000.00 
10,000.00 


2,000lOO 


278,000.00 


150,500.00 

'*i5,'666.*66' 


165,000.00 


10,000.00 

*i,'566.'66' 


268,000.00 
15,000.00 


•  185,000.00 
311.17 


225,000,00 


'35,194.28 


$18,738,875.00 

152,000.00 

2,400.00 

150.000.00 

1,000.000.00 

8,ioaoo 

13,940,200.00 

81,479.32 

6,492.00 

120,40L57 

14,464,90a00 

176, 38a  32 

S,  000. 00 

8,800.00 

7,572-48 

8.174,79 

22, 2%,  185. 13 

10.000.00 

S5.O0O.00 

46.525.06 

62, 06a  00 

2,000.00 

I50,ooaoo 

6,100.00 

10,000.00 

3,73&00 

2&  096, 61 1.85 

162,17^.04 

2,128.87 

1,950.00 

l,95l,20a00 

1,000,1100.00 

21,154,218.00 

IO9.0fw.63 

814,000  00 

i5,ooaao 

14,166,15:^.00 

95,986.65 

6,391.12 

5,4:W.l8 

11,498,180.00 

8.400,ooaoo 

6,325.28 

1,916.97 

200,000.00 

i5.ooaoo 

11,452;  115.00 

300,500.00 

1,500.00 

17,811.96 

1,289.33 

16,579,165.46 

3,299,597.00 

8,265.19 

250,000.00 

250,000.00 

19,291.412.91 

1,211,06.82 

2.000.00 

14,507.459.56 

3fiO.001.42 

9,023.197.00 

31. 7S 

15,181.841.94 

20,000.00 

15, 240.  aa").  74 

18.00 

26o,ooaoo 

10,200.00 

7,061.623.00 

4.59 


1  Indudes  pajrment  of  130,000  to  C.  P.  Goodyear  for  work  at  Brunswick  out^r  bar,  Georgia. 

s  Includes  payment  of  3100,000  to  C.  P.  Goodyear  for  work  at  Brunswick  outer  bar,  Georgia. 

>  deludes  610,000  to  be  expended  hv  tbe  Secretary  of  the  Navy  for  survey  of  Pearl  Harbor,  Hawaii 

«  As  amended  by  act  of  Feb.  20,  1900. 

•  Includes  payment  of  190,000  to  C.  P.  Goodyear  for  work  at  Brunswick  outer  bar,  Georgia. 

•  Does  not  include  app.  of  $200,000  for  purcbase  of  plant  belonging  to  estate  of  James  B.  Kads  at  Sooth 
Pass,  Mississippi  R.,  the  amount  not  having  been  expended. 

'  Includes  810,000  to  be  expend,  by  Sec.  oi  Navy  for  sur.  of  Guam  H. 
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BtTi 


/ 


«^-     3  1^ •/       25,000.00 

Do  '   *° /  6.01 

-^P''-   2S  idn; /n,5»,540.33 

^    Do.'^^ ./ 5^306,000.00 

Do  ^   ^* /iO,  096,  488. 41 

^pr.   23*jfiCB ./ 5,421,316.00 

Junt>  28  iSBB* /      4«>,000.00 

Do 


21.42 
2  1907 /i''  J04,«8-® 

M^T   27'l«K /  2,791,066.00 

Maf.     3'}2S »,35Q,80aO0 

Mar      4  iS '•,»«,2».0O 


J^     19,1910 

Ji*ne  25,1910. 

I>o.... 

Do....;" 

y«>b.  27,1911. 

it^.    4,1911. 

Al>r.    3,1912. 

Apr.  16.1912. 

Apr.  3U,1912. 

iiiy    9, 1912. 

July  25,1912 

All?   24.1912 

A  lie    21.,  1912 

Mar.  4,1913.. 


10,000.00 
23,893,800.70 

~      ,918.00 

600.00 

le, -#91,880.00 

4,  Ol«,000.00 

32O.000.Q0 

300,000.00 

m,  soo,ooo.oo 

54),  000. 00 

^«Q«,80O.5O 

&,  3^6,000.00 

4.67 

'«96,S00.OO 

lu»  23.1913 G,  &97, 150.00 

Au«.  1,1914. 4,  «iO9.500.00 

CK:i  2,1914 1^^.640,350.00 

Mar.  3. 1915 \   a-7«7.000.00 

M4r.4,Wl&. \^«.OW,5n.fi0 


«>,m,5fiaoo 

3,503,202.50 


8,505,610.66 
2,582,200.00 


6,854,302.00 
6,137,816.00 


5,964,181.41 
13,823,081.08 
3,616,665.00 
8,083,145.00 
3,160,00a00 
7,702,300.00 


14,450,272.80 
2,6SO,5ia00 


6,425,962.00/ 
2,877,077.00 


6.514,980.00 
3,630,250.00 
177.21 
9,166.749.00 
2.363.645.00 
1.968.000.00 
3.134.030.00 
200.000.00 
2.968.850.00 


Totri. p''»,2ll,250.47  |a60,273,040.50 


•260, 


8805,000.00 
743,230.00 


178,000.00 


606,000.00 

'*i6,'666.'66 


200,000.00 
666,411.00 


665,000.00 
168,500.00 
200,000.00 


1,124,075.00 


542,500.00 
150,000.00 


1,049,  rO  1.00 
500,000.00 


tions, 

Burv^ys, 

tndooa- 

ttngtncics. 


S325,000.00 


325,000.00 


350,000.00 


700,000.00 


500,000.00 


300,000.00 


1,309.225.00 

1,100.000.00 

426,000.00 

367,400.00 


398,550.00 


42,989,018,24 


300,000.00 


250.000.00 


500.000.00 


8300,000.00 


835,274.34 
300,000.00 


300,000.00 


500,000.00 


300,000.00 


9,271,891.00 


41.221. 

lO.OtH). 

7.003. 

20,000. 

•3.0M.d»VsO|  25!0U0. 


•858.220.00 


TMaL 


26,521, 

20,243. 

7  887, 

•835, 

18, 181, 

10,559, 

400. 

10, 

17,269, 
37,108, 

6,407, 
18, 107, 

9,38.5, 

l»,769, 

10, 

« 40,277, 

8,066, 

23,760, 

7,043, 

350, 

300, 

1,500, 

no, 

»  29.455, 
9,515, 


$1.96 
442.00 
757.50 
000.00 
6.01 
150.00 
200.00 
274.34 
875.41 
132.00 
000.00 
000.00 

21.42 
050.04 
083.00 
730.00 
045.00 
750.00 
514.00 
000.00 
238.50 
428.00 
600.00 
342.00 
077.00 
000.00 
000.00 
0(N).00 
UOO.OO 
370. 50 
250.00 
181.88 
361.00 
795.00 
.'lOO.OO 
000.00 
000.00 
000.00 


1 6, 037, 522. 84  ,802, 772, 723. 23 


I  As  am«nd«dby  act  of  June  28,  1908. 

"  iSirl^'fK^irS^'  **'  145,000  to  C.  p.  Ooodytar  for  work  at  Brunswick  outw  hu,  OeorRla. 

•  This  13  theKtiiml  amoaDc  aUottad  from  the  app.  of  13,000,000  made  by  this  act:  the  balance.  12.164.725,06, 

>n  the  00  t  of  imps. 

the  act  of  19a5. 


^  ^^^iiSfillh^Sri  ®  o'  the  act  of  Mar.  3,  195!,  being  'made  available  to  apply  upon 
•"JDSfStC^rifi^i^^  reducing  to  llfi,017440^75_the  actual  amoun^^^^^^ 


Jnly 


^»  1912,  and  1300,000  altotteci  to  ex..  ma.,  and  contingencies  from  previous  app.  for 

'  Omits  tmm  •»vj?l7™®***- 

ly  25, 19UL       ^■'Piled  to  ■»*"»*'^1a"«.  nrveys,  and  oontlngeneieB  under  the  provisions  of  the  aet  of 


■  Rnervfd  for 


</0 


KZZP 


South  Pftss  Jetties. 

1S75,  «id(to?'5f^**  ^f  oppropriationa  and  expendittire$  provided  hy  aet  of  Mar.  S^ 
B.  £d4  (Birf|2?^**^^  ^W'^/'^  im^ovement  of  South  Pass,  MUsusippi  River,  by  JarruM 
^^  ^^i^  ftpruentaiivu. 

Xliidw  th4  Mt  ^    ^ 
MModttory  ic^  **^-  »»  W75.  i 
P^Im»iB.1r1'j.***««  was  to  be 


.Isr^j^ 


or  his  legal  repre- 


^Sr»^I!L^i^.WO,O0O  retataied  as 

to 600,000 


Ono-baK  of  the  11.000,000  retained  to  be 
th«nr«>leftmd 500,000 

20  semiannual  payments  of  5  per  cent 
interest  on  the  ViOU.OOO  still  retained 
as  a  pledge,  amounting  to 250,000 

Remaining  une-haU  of  the  81,000,000  re- 
tained to  be  then  released 500,000 


Total 8,000.000 
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Wrecks. 


Table  3. — *  Expendittarei  under  pemument  indefiniU  appropriationM  provided  by  acU 
June  14,  1880,  and  Mar.  S,  1899,  for  removing  tunken  vesteU  or  craft  obstruding  o# 
endangering  navigation. 


Flacal  year  ending  June  30~ 
18811 

1882/ 

1883 

1884 

1883 , 

1886 

1887 

1888 

1889 

1800 

1801 

1S92 

1893 

1804 

1805 

1886 

1897 

1896 

1800 


18,674.58 

24,30X34 
28,857.50 
46,818.98 
43,6U.39 
18,222.30 
29,877.37 

9,515.06 
43,254.68 
48,661.60 
31,912.03 
34,408w57 
46,607.61 

3,254.17 
37, 5a).  03 
31,400.40 
40,321,76 
78,201,74 


Fiscal  year  ending  June  30— 

1000 

1001 

1002 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915  (to  liar.  4) 


137.345. 
47,583. 
43,797. 
51,312. 
80,652.09 
6B,  960.77 
76.45161 
52,0*i>f 
5O.3.V.0I 

49,522.  a, 
83.520.41 
64,S4174 
il5.20S.9 
108.!»72,a 
72,173,19 


Total 1,668,237,» 


Canal  Operation* 


Table  4. — Expenditures  under  pemument  indefinite  appropriaUom  provided  hy  acU  o/ 
Mar.  3,  1881 ,  July  .5,  1884 1  and  Mar.  S,  1909,  for  opmiting  and  care  of  canaU  and  other 
works  of  navigation. 


Fiscal  vear  ending  June  30— 

1882 

1883 

1884 

1886 

1886 

1887 

1888 

1880 

1890 

1801 

1802 

1883 

1804 

1885 

1806 

1897 

1808 

1800 


Fiscal  year  ending  June  30— 

8132,201.28  1000 $^46,538.18 

180,714.17  1001 849,«W.a} 

129,049.64  1902 1.019.256.31 

224,900.10  1903 1.091.515.(6 

224,377.48  1904 1,101.510.27 

248,583.42  1905 l,145.64ia 

485,01X03  1906. 1,1(W.710.J9 

480,700.64  1907 1,441.39U.Sj 

676,084.25  1906 l,5KS..ttO.» 

730,922.52  1900 1,700.45V77 

705,779.73  1910 l,Si«.6K7.31 

406.402.61  1911 l,92J.517.ll 

604.900.39  1912 2.222.710.71 

551.884.40  1013 2.222.&06  >7 

636.603.62  1014 2,162.2l.V3i 

707,250,16  1915  (to  Mar.  4) 1,791,367.88 

601,547.76 
743,133.38 


TotaL 32,764,633.14 


Examination — South  Pass. 


Table  5. — Expenditures  under  permanent  annual  appropriationM  provided  hy  ads  of 
Aug.  11, 1888,  and  June  IS,  1902,  for  examinations  mid  surveys  at  South  Pass,  Miuis- 
sippi  River, 


Fiscal  year  ending  June  30— 

1800 

1801 

1882 

1883 

1804 

1805 : 

1896 

1887 

1898 

1889 

1900 

1901 

1902 

1903 


610,000.00 

10,000.00 

9,200.90 

8,946.73 

10,699.40 

8,933.33 

11,065.08 

10,000.00 

9,709.57 

9,878.45 

9,107.87 

6,637.63 


0,115.80 


Fiscal  year  ending  June 

1004 

1905 

1906 

1907 

1906 

1909 

1910 

1911 , 

1012 

1913 

1914 

1915(tolCar.  4).... 


TotaL. 


99,135.39 
10.2n.79 
11.0K7.14 

8.929.  <^ 
lO.iSOOO 

9.a'iD00 
11.000  OC 
10.320  00 

S,6H)00 
11.490  00 

9,375.00 

6,390.00 


230.99.96 


iThe  expenditures  for  each  year  represent  the  amoimts  drawn  trom  the  Treasury,  less  npftymenti. 
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lUlnteiUMice— South  Pass. 


I 


iMoT:.. 


[glng  and  DredgliiS — Upper  Mississippi. 


diium  under  permantnt  ORnuol  appropriatumt  proyidad  h^  act  oj 
'or  oprratiTuf  wnag  btiaU  and  drtdgi  lioati  on  Upper  Miitiuippi  River, 
leaeUo/  Mar.  t,  190T.  and  Mar.  3.  1909,  to  indwk  operatvini  on  tJte 
wutola  Riv(Tt  and  other  fnbulonct  <j^  iJu  Upper  Miuiuippi  Rivtr. 


jjo* 

iBii '.■.:;;:::;:. ■.".":.■;.■.::;. 

at,  Ml.  00 

3S.U7.M) 

ToUL 

Jsloooiug 

M,g71.M 

^Rlng  and  Wrecks— Mississippi  Hirer. 


'*^a  undtr  permaneiU  atmvai  appropHationt  provided  bg  aei  <^ 

-J  iTu^H  and  viraia  from  MiMttMippi  River,  at  modified 

lude  AtAaJalai/a  and  Old  Riven,  La. 

Flnl  jtmt  aDdlDt  luiM  10— 


lovmq  I 


S9,411.M 

8S,BI7.T* 

M,3AS.a» 

80,  Tin.  OS 
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Gauging— Mlsstoslppi  and  Tribatarlecu 


Tablb  9. — ExpendUurei  under  ptmumetU  anmuU  af^propriatiom  provided  iyadt  o] 
Aug,  lly  188Sy  and  June  13,  190t,/or  gmigisng  Ae  waUn  qf  Mmietippi  Rher  md  iU 
principal  tributariee. 


Fiacftt  year  ending  Jinw 


1891 

1802 - 

i8n 

^v 

18M 

1895 

. 

1896 

• 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

Flicsl  jWMMHng  Joni 


6,781. 
8. 989* 
6pOS9. 
8,082. 
6,023. 
6,8.H. 
8,000. 
6,998. 
6,001. 
6,47a 
6,266. 
6,886. 
8,378. 


37 
10 
00 
38 
61 
10 
06 
88 


1006 

1808 

1907 f 

1B08 

1900 -.. 

1010 

1011 

1012 

1013 

1014 

1915  (to  Mar.  4). 


Total. 


87.0HL6I 
9,00.14 

7,7«.iJ 

7,188LI0 

0,2SLH) 

^8B8.« 

8,79i«7 

8,744.71 

.8,7I7.» 

o.ons 

8,586.8 

4,m.li 

•  •K    CEB  «A 

18&,S5BL(B 


Snagging— Ohio  UveTi 


Tablb  10. — Exptndihires  under  pcrmaneni  annual  appropriaHonB  provided  hy  acU  of 
Sept.  19,  1890,  and  June  J,  1896,  for  operating  enag  hoate  on  Ohio  River. 


Plflcal  yoiir  endini:  Jnne 

1801 

1892 

1888 

1804 

1805 

1896 

1807 

189R 

1809 

1000 /. 

1901 

1008 

1908 

1904 


612, 

S' 
S3, 

20. 
30, 
27, 

IS. 
28, 
37. 


264.46 

186.66 
178.13 
849.27 
783.19 
216.90 
789.80 
426.88 
987,78 
079.06 
385.13 
a,  004. 14 
38,665.08 
36,229.88 


Fbeal  year  endiuf  Jnna 

1905 S34,««La 


1906. 

1907 

1908 

1900 

1010 

1011 

1012 

1913 

1914 

1016  (to  Mar.  4). 


Total. 


33,094.17 
35,764.13 
37, 061 « 
36,3BL9S 
34. 497. » 
31,0S8.M 
40,3Bl»d 
S4,01R.9» 
36.873.41 
18,418.31 

776,Q95.» 


EECAPITULATION  OF  TOTAL  AFPBOPEIATIONS  BY  ACTS. 


Tablal 88Q8|7n,738JI 

Tal)le2. 8,600,600.00 

Tables. 1,088,287.67 

Table  4 38,764,633.14 

Tables. 330,463.96 

Table6. 1,213,881.78 


Table  7 8641.873.«8 

Tables 2,310.370.04 

Table  9. 185,658.02 

Table  la 776,685.30 

Total i8fiO^,708JI 


]  Inehidas  all  apptopriatlons  partaining  diieetty  to  tlia  ImpivraBMnt  of  rflrera  and  harbon,  bqt  doH 
not  indnde  approprialicns  for  pnrwitioB  of  dapoilto  In  New  York  Harbor.  Natknal  WaterwaTS  (Son- 
mJasioii,  International  WaterwaTs  Commiaeloo,  enlargeaiMit  of  Ooyemon  ulMid.  ParmaMnt  intema- 
tlonal  Anodation  of  OoncnnM  of  Navlfatlen,  U.  B.  Lake  Burey,  building  for  rtver  and  bartMr 
Inatraotkin  at  U.  S.  Englnaer  School,  and  oBiT  apptoptlatiaai  not  dheotly  iwnaiit>ed  with  the  eiaciiUon 
of  rtrw  and  harbor  improveoMntiL 
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tdit  of  river  and  harbor  ap^priatiotu,  &jr  tmrt*  of  improvtattnt  or 
vtUtrwa^t,  at  detailed  in  Uui  iTider,  pagei  18  to  1690, 


I*  It  art  mo  attoapt  to  orfuw*  lb*  approprUtlaia  hj  6UM,  bat  br  wilanhid  dli- 
W,  DtoUict  A  KDtilni  wUirwaT*  In  both  MkIo*  wd  Nb*  Huupihlra,  tat  SWrkst  B 
>  In  Naw  HuntMbln  and  Ifuactanwtti.  What  mifht  bs  termad  tha  "N«v  Vork 
«  watMWari  bi  Naw  York,  Vtrmoot,  and  New  Janaf.  Tha  ■rruiKamaiit,  bi  brki, 
istnrsl  (Itoatlco  of  tb*  watarwaTt  with  mpact  to  <■»  anntbac,  ratbai  tbaa  an  arraoca- 
r  arbitrary  Stata  Una*. 

Ibod  tf  maklDf  tha  appropflatlcm  lor  tha  HladBlppl,  tha  Uiasourt,  (be  Ohio,  and  tha 
t  daarty  li  Id  trlat  tbaa  watanrar*  by  thamHiT**  lalbar  than  In  oatUMetkn  with  aof 


•a  total*  tv  Dlitrteti 

onaetad  tbarawlth. 

ta  total!  lot  DIftrlcti  AA-fF, 


Iram  V-KK,  tha  total  lor  HH  (HiulHlKil  IUv<r)lhoi]ld 
lotal  fir  CC  (Obio  Blnr)  •bonl 


•  total  lar  QQ,  It  la  to  ban 

w  total*  ot  DWrkt*  VV,  WW,  and  XX,  It  li  to  ba  r^wnband  that  tfaa  total  far 

dI  thli  tndu)  ihaDld  bamuldnl  tharawltb. 

polntad  out  that  bitncc«ita]wB((rvBjs,aa(ia  tb*  Atlantic  ooaataod  on  th*  Gulf  ec 

d  ^)arttr(imtb*wat«rwiT(raipa,  aaUiajraarvaaapadal  porpsa*,  Ilk*  tb 

ODTi,  and  thaColDnibla,  InUnklni  vcaanactlafalarwaj*.    Tba  lame  mlfht  ba  taid 

,  Hid  of  Dttiolt  Htrtr,  tlua*  two  walanrayi  llnklo(  lo(attHC  tha  *arlao>  watarwap  «t 

I  fotiotMB  that  bacbon  ot  rafue*  aarra  tba  oonnurc*  of  th*  whola  Uoltad  Statta,  with 
I  bMHflt  of  a  partliiidar  localUj. 

iDtad  to,  alio,  that  In  ordar  to  ban  an  tqultabla  oonildntlao  at  iam*  at  lbs  total!  rf 
HH  barbor*  ihould  b*  con*ld*r*d  aa  thoofh  Ibaj  lanad  not  local  bot  WboUj  "*"""*! 


Los  Antelcs.  Cal. 
Ban  Franciwo,  CaL. 
Polland.  OroR. 
B*altl«,  Wa<b. 
Honolulu,  UawafL 


DISTRICT  A.-POSTLAND,  US. 


Fatarwar. 

TotaL 

Pan 
ofihi* 

Indai. 

Watatwar- 

TotaL 

«o,ooo.ai 

"SI 

71,000.00 

u.ooaoo 

IM.  391.13 

IBs 

« 

43 
CI 
43 

4a 

« 

Buekapcrta.  H. 

smimm 

1 

is 

ririES 

BeltatB  MdH.,MB... 

000.00 

^^^ 

ssSIk;;;;;:;; 

^(>»:» 
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Pase 
of  this 
index. 


47 
47 
48 
48 
fiO 
fiO 
51 
52 
53 
53 
55 
56 
56 
58 
56 


WAtanra^. 


B.  BriBtca  H.,  Me 

E.  BoothbAT  H^  Me 

Boothbay  H.,  Me 

Kennebec  B^  Me 

Bicbmond  H..  Me 

Saaanoa  R^  Me 

CatbanoeR.^e 

Harraseeket  R.,  Me 

Royal  R.,  Me 

PortJand  H.,  Me 

Portland  (Back  Core),Me 

Richmond  Isld.,  Me 

BaooR.fMe 

Cape  Porpoise  H.,  Me.... 
Kennebunk  R.,  Me 


TotaL 


83,500.00 
6,500.00 

18,000.00 
847,445.71 

20,000.00 
108,500.00 

21,000.00 

31,000.00 

30,000.00 
1,506,477.05 
116,250.00 
IX,  000. 00 
406,775.00 
126,000.00 

9],67&00 


PKe 
ol^ 
tndez. 


60 
60 

« 

"^  61 
63 
63 
63 
64 
66 


Waterway. 


Wells  H.,  Me 

York  H.,  Me 

PiBcataqua  R.,  Me.  and 

n.h;. 

Portsmoath  H.,  N.  H 

Pepperells  Cove.  Me 

Codbeoo  R.,  N.  M 

Bellamy  R.,  N.  H 

Lamprey  R..  N.  H 

Exeter  R.,  m.  H.. ....... 

LittieH.,N.H 

Isle  of  Shoals  H.,  Me.  and 
N.H 

Total 


TotiL 


85,000.00 
57,400:00 

8.4saoo 

137,000.00 
06,000.00 

311,771.00 
35,000.00 
2O,O00l00 
68,20aOD 

i45,ooaoo 

84,000.00 


7,400,686.90 


DISTRICT  B.— BOSTON,  MASS. 


71 
72 

74 

75 

75 
76 
76 
78 
78 
80 
80 
81 
83 
82 
81 
81 
00 
01 


Newboryport  H.,  Mass . . 
Merrimac  R.,  Mass.  and 

N.H 

Powow   R.,   Mass.   and 

N.H 

Lake  WJnnlplseosee,  N. 

IpswJeh  R.,  Mass.I 

Essex  R.,  Mass 

Sandy  B.,  Mass 

Roekport  H^  Mass 

Olouoester  H.,  Mass 

Mandiester  H.,  Mass 

BoTerly  H.,  Mass 

Salem  H.,  Mass....'. 

Marblehead.  Mass 

Lynn  H.,  Mass — ^ . . . . . 

winthrm  H^  Masf. 

Boston  H.,  Mass 

Mystic  R.,  Mass 

Mvsttc  and  Maiden  Rs., 


8448,500.00 

02 

305,366.72 

03 

04 

51,000.00 

04 

05 

7,500.00 

05 

7,5oaoo 

06 

30,000.00 

1,060,000.00 

07 

01,232.57 

08 

542,083.00 

24,300.00 

100 

48,500.00 

65,000.00 

100 

1,000.00 

101 

301,437.00 

103 

0,000.00 

12,012,047.10 

258,005.12 

188,004.88 

Dorchester  B.  and  N»> 

ponset  R.,  Mass 

Weymoath  R.,  Mass 

Town  R.,  Mass 

Hingham  H.,  Mass , 

Cohasset  H.,  Mass 

Scituate  H.,  Mass 

Daxbtuy  Beach  and  H., 

Mass , 

Kingston  H.,  Mass , 

Plymoath  Beadi  and  H., 

Mass.... 

E.  Dennis,  Barnstable  B., 

Mass 

Wellfleet  H.,  Mass , 

Provincetown  H.,  Mass... 
Chatham  H.,  Mass , 

Total 


8124,333.00 

967,050.00 

37,577.41 

30,000.00 

10,000.00 

104,680.00 

37,000.00 
10,000.00 

300,58L« 

1,500.00 

16,000.00 

365,S2S.44 

13,732.79 


17,800,640.98 


DISTRICT  C— NEWPORT,  R.  L 


108 
106 
100 

110 

111 

112 
112 
113 
114 
116 
117 
117 
110 
110 
110 
120 
121 


Nantucket  Sound,  Mass. 

Bass  R.,  Mass 

Hvannis  H.  of  Refuge, 

Woods  "Hole   H.    and 
Chan  .Mass 

Little  H.,  Woods  Hole, 
Mass 

Canapitslt  Chan.^ass . . 

Vineyard  Haven  H.  .Mass 

Martnaw  Vineyard,  Mass. 

Nantucket  H.,  Mass 

Buuards  B.,  Mass 

Wareham  H.,  Mass 

New  Bedliora  H.,  Mass. . 

Westport  H.,  Mass 

C  hurmes  Cove  H.,  R.  I.. 

Sakonnet  R.,  R.I 

Sakonnet  Pt.  H.,  R.  I. .. 

Coasten  IskL  H.,  R.  I... 


8125,000.00 
20,150.41 

107,267.07 

344,000.00 

18,000.00 

0,800.00 

60,000.00 

30,000.00 

525,161.50 

2,500.00 

06,236.00 

754,810.00 

3,000.00 

28,200.00 

40,000.00 

30,000.00 

18,650.00 


121 
123 
124 
125 
125 

128 
128 
130 
131 
131 
182 
183 
134 
135 

187 


Newport  H.,  R.  I , 

Taunton  R..  Mass , 

Fall  R.H.,  Mass 

Warren  R.,  R.  I 

Providence  R.  and  H., 

R.I 

do 

Pawtucket  R.,  R.  I. 

Oreenwich  B.,  R.  I 

Potonowut  R.,  R.  I 

Wickford  H..  R.  I 

Point  Judith  Pond,  R.  I., 

Point  Judith.  R.  I 

Block  Isld.,  R.  L 

Block  Isld.,  R.  I.,  H.  of 

Refum 

Little   Narra^ansett   B., 

(onn.  and  R.  I 

Total 


8728,741.67 

213,750.00 

388,912.00 

5,000.00 

2,867,077.00 

104, 750. 00 

506,5M.aO 

2,000.00 

5,000.00 

16,300.00 

20,000.00 

3,225,000.00 

342,500.00 

568,500.00 

36,000.00 


0,740.880.65 


^!J?^  BPECIAL  SUBJECTS — B.  4  H.  APPBOPBIATIONB.   2289 


DIBTBICT  D.-NBW  LONDON,  COMM. 


I 


tmnj. 

Tottl. 

St 

WkUrw*r. 

ToU 

"r-ll 

W7,MD  W 

130. 00 

»,0D0.00 

t.iH,aio.in 

11 

m 

ITO 

m 

UllioidH     CODD 

BtactRD^  h!,  Cddd!"!! 

-t-n*-""" 

«?;!»» 

Nonrelk  H.,  Conn 

WllnnPt.  B.,<'onn 

Him  00 

ir,  000.00 
uo,3ao.B 

^ife;:;;; 

»,000.«) 

k«d"w« 

are«DwiiaiH..Cwin 

«,J>7,M1.M 

DISTRICT  B.-NBW  YORK,  NO.  I, 


Room  PI.,  Laka  Cham- 
pWn.NrY 

BatwMD  North  and 
BouUi  H*n)  Lilds..  Laka 
Champlaln.  N.  Y 

aordoni  Landing,  Lak* 
Champlaln,  Vt 

PUltaburg  H.,  N.  V 

TI(»ndfn)inH.,N,  Y.... 

Lake  rtiamptafn.  N.  Y. 

Whllehsli  k.,  N.  Y.V.i;: 

Otter  fiBtk,  VI 

BurilngloQ  H.,  Vt 

St.     ATbani     H.,    Laka 

Champlaln.Vt 

SwanlonH.,Vt 

Total 


Jie, 


ue,i80.oi 

IS,  900. 00 

M,H0.00 
S3. 000.  CO 
81,900.00 

MB,3U.30 


DISTRirT  F. 

-NEW  YORK,  NO.  1. 

33g 

17,000.00 

'S;SS 

I 

Wt^:::- 

■^""' 

H,1W,B08.» 

.  Dot  710,  e^2— Tol  2 82 
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i 


DISTRICT  O.— NEW  YORK,  NO.  S, 


Face 
of  this 
Index. 


247 
248 
248 
252 
353 

256 
267 
257 
258 


Waterway. 


Newark  B..  N.J 

HackenaacK  R.,  N.  J. . . . 

Passaic  R.,  N.  J 

Rarltan  B..  N.  7 

Arthur  Kill,  Btaton  Isld. 

Sound,  etc 

Elisabeth  R..N  J 

RahwayR.,  N.  J 

Woodbridge  Creek,  N.  J. 
RaritanR.,N.J 


Total. 


112,000.00 

50,000.00 

1,000,350.00 

032,500.00 

1,207,500.00 

a0,M4.45 

37,000.00 

79,750.00 

791,182.81 


Page 
ofthll 
index. 


200 
261 
262 


I 


Wattfway. 

South  R.,  N.J 

Cheesequake  Creek,  N.  J. 

Keypoxt  H.,  N.  J 

ICatawan  Creek,  N.  J 

Shoal  H.  and  Compton 

Creek,N.J 

Shrewsbury  R .,  N.  J. .. . 
ICanaaquan  R.,  N.  J 

Total 


TolaL 


oil 


t2S2,5SB 

ao.eoLW 

103,053.71 

75,iao.«| 

65,502.811 

429,500.00 

46,000.01 1 


5, 561,506. 01 


DISTRICT  H.-FHILADELFHIA,  PA. 


371 

288 

288 


Delaware  R.,  N.  J.,  Fa., 

and  Del 

Frankford  Creek,  Pa 

SchuyUdUR.,  Pa 


•18,330,106.61 

12,000.00 

525,000.00 


L 


Delaware  BrealCr,  Del.., 
Totel 


65,6S2,347.» 


34,509,451.11 


DISTRICT  I.— WILIONOTON,  DEL. 


300 
300 
301 
301 
801 
302 

303 
303 
304 
306 
306 
306 
306 
307 
30iB 
300 
310 
310 
311 
312 
313 
314 


Cranberry  Inlet,  N.  J 

TomsRM  N.  J 

Double  Creek,  N.  J 

LitUe  Egg  H.  Inlet,  N.  J. 
Tuckerton Creek,  N.  J..., 
Flatbeach    or    Tuckers 

Isld.,N.J 

AtlantioCity.N.  J.....A, 

Absecon  Creek,  N.  J 

Cold  Spring  Inlet,  N.  J . . 

Goshen  Creek,  N.  J 

Dennis  Creek,  N.  J 

MauriceR.,  N.  J 

Cohansoy  Creek,  N.  J.... 

AUoway  Creek^  N.  J 

Salem  R.,  N.  J 

Oldmans  Creek,  N.  J . . .. 

Raccoon  Creek,  N.  J 

Mantua  Creek,  N.  J 

Woodbury  Creek,  N.  J... 

Cooper  R.,  N.J 

RancocasR.,  N.  J 

Chester  and  Ridley 

Creeks,  Pa 


61,000.00 

314 

11,060.00 

817 

7,800.00 

23,500.00 

317 

73,880.00 

318 

319 

100.00 

320 

196,000.00 

320 

15,000.00 

321 

961,200.00 

322 

17,000.00 

324 

5,000.00 

325 

88,000.00 

101,300.00 

325 

45,600.00 

326 

80,300.00 

45,000.00 

328 

69,500.00 

141,450.00 

7,500.00 

328 

57,500.00 

45,000.00 

6,000.00 

W&mington  H.,  Del , 

Chesapeake  &  Delaware 

flftn^l , 

Appoquinlmink  R.,  Del., 

Smyrna  R.,  Del , 

Leipsio  R.,  Del < 

UtUeR.,  Del 

St  Jones  R^  Del 

KurderUU  R.,  Del 

KispflUon Creek,  Del.... 

Broadkill  Creek,  Del 

Rehoboth  B.  to  Dela- 
ware B.,  Del < 

Indian  R.,  Del 

Chincoteague  B.  to  Dela- 
wareB 

Delaware  Line  to  Chin- 
coteague Inlet,  Kd.  and 
Va 

Cat  R.  and  Bogues  B.,  Va 

Total 


61,486,853.00 

460,000.00 

63,100.00 

121,96100 

38, 100.  no 
i4,oun.uo 

108,S30.00 
82,'«0.00 

175,650.00 
99,030.00 

50,000.00 
10,000.00 

196,2SaO0 


2,170.64 
12,100.00 


4,916,007.64 


™i^J  SPECIAL  80BJB0TB — B.dH.APPBOPEIATIONB.    2291 


DISTBIOT  f  ^BALTUOBl;  Uk 


Umr. 

TsM. 

sS 

waumr. 

ToML 

R..  Md.  ud 

1.000.00 

13,300.00 
137,  lit.  GO 

77:OM,0O 

3,000.  OO 
4.1W0O 

III 
III 

U7 
»7 
US 

JU 

Ml 
i« 
361 

1!:I£S 

iljs^S^ 

w;ooo.oo 

!t.JM--. 

R'.,^D;L-;i;i 

SSlS^: 

11,000.00 

^W^.: 

»0,MI.OO 

ADjjp^H.'OoutiiR.V," 

^kT:::::::: 

1,000,130.00 

uiH..Md::: 

IO,MJ,«S.IO 

DISTRICT  K.-WASHINaTON,  D.  0. 


CT*a,Hd.... 
I.,  V*,,  D.  C, 

iV'aDd'CTMk', 

Hiik'vi'.'.'.'.'. 

Mk,Va 

*,!}» 

Ebodoo  CrMk, 


Nomlm  CrHk,  Vk 

Lonr  lluhodoc  CrMk, 

V» 

DTmanCrHk,  Va 

RupkhuiaMk  n.,  Vt... 

C*it«n  CTHk,  Vb 

Toloikay  R,,  Vk 

UTbu*CnMk,VB 

HIllMtl  H»«a,  Vk 

YorkR.,VB 

B.,V« 

R„V« 

ToUl 


DISTRICT  L.— NORFOLK,  VA. 


jjCft^H.,V.. 

"1:S!:S 

14,011.00 
07,100.00 

411,000.00 

12,000.00 
1,1^100.00 

io;oao.oa 

40,000.00 

»;ooo:oa 

■sss 

4X 
4» 

4M 

440 

tci 

442 

441 
441 

447 
4« 

'JS'S^-S 

(B.  ™l)  R., 

^,710,282.00 

NorlDlk  U  Cap^  Fw  R., 
N5thLSJliii'R.;NVc.' 

,SSwr. 

1,431, 2T0L  00 

wtoWDEipp- 

i;(c»;k>^- 

iS:S 

Noltowv    (CcHk)    a.. 

^B.,V. 

7000  00 

•tanbnn    (o 

so,soo.oo 

ll,l»S,4a3.0l> 

(>;iij.  ▼•"■-. 

2292      INDEX  XG  BBP0BT8,  CHIEF  07  ENGINBEBS^  U.  8.  ABMY,  1866-1911 


DISTRICT  IC.— WILMINGTON,  N.  a 


of%i 

Witanrsy. 

T«itel. 

OftSll 

indnc. 

• 

index. 

467 

MftdkayBCrMk^N.C 

616,000.00 

477 

457 
468 

8oapp«raonf;  R.,  N.  C 

ShaflowbaK  (MuiUo)  B., 

32,000.00 

N.C 

14,760.00 

460 

Albemarle  Sooxid,  N.  C, 

and    Atlantle    Ocean 

47B 

(oommunloatkm      be- 

tween).   (C  r  0  a  t  a  n 

479 

Sound) 

66,000.00 

460 

Swan    Quarter   B.   and 
Deep  B.,  N.  C.  (water- 

480 

481 

way  oonnectinK) 

14,575.00 

460 

303,063.00 
28,250.00 

482 

463 

Fbhinir  Creek,  N.C 

464 

South  R.jCreek),  N.  G... 

16,000.00 

465 

22,000.00 

483 

466 

Neuse  R.,  N.  C... ........ 

386,260.00 

484 

467 

Smiths  Creek,  N.  C 

Swift  Creek,  N.  C 

16,260.00 

401 

467 

2,100.00 

468 

Contentnia  Creek,  N.  C. . . 

81,000.00 

403 

460 

Trent  R.,  N.  C 

133,760.00 

402 

471 

Pamlloo  Sound  to  Beau- 

408 

fort  Inlet,  N.  C.  (In- 

land    waterway     via 

. 

404 

Adams  Creek) 

6i7,ooaoo 

472 

Beaufort  H.,  N.  C 

230,676.00 

404 

476 

Beaufort  H.,  N.  C,  New 

R.  to  (waterway) 

75,000.00 

Newbem  to  Beaufort,  N. 
C.  (inland  line  of  naTl- 
gatioD  between,  via 
Clubfoot,  Harlowe,  and 
Newport  Rs.) 

Beaufort  Inlet,  N.  C,  and 
waterways  to  or  from. . . 

Cape  Lookout,  N.  ^  (H. 
of  relkige  at) 

OcTMxAe  Inlet,  N.  C 

Vorehead  City,  N.  C. 
(H.at) 

New  R.  to  Swansboro, 
N.  C.  (inland  water- 
way)  

NewR.,N.C 

Cape  Fear  R.,  N.  C 

Northeast  Cape  Fear  R., 
N.C 

Llllfaifrton  R.,  N.  C 

Black  R.,  N.C 

Town  Craek,  Brunswick 
County.N.C 

Lockwoods  Folly  R.,  N. 
C 

Shalfotte  R.,  N.  C 

Total 


TotiL 


137  000.00 

82,SQaQ0 

300,000.00 
2Kl,75a00 

20,000.00 


36,!Q0.W 

93.200.(1) 

6,W7,978-92 

35,000.00 

6,000.00 

34,800.00 

0,500.00 

18,000.00 
3,000.00 


8,014,223.77 


DISTRICT  N.~CHARLESTON,  S.  0, 


601 

WlnyahB.,  8.  C 

82,027,001.67 

510 

Charleston  H^  8.  C 

Charleston,    8.   C  and 

86,356,350.00 

603 

Waocamaw  R.,  N.  C.  and 

622 

8.C 

222,700.00 

Beaufort.  8.  C.  (inland 

804 

Great  Pedee  R.,  N.  C. 

waterway  between) 

50,000.00 

and  S.  C 

315,300.00 

633 

Ashley  R..  8.  C 

5,500.00 

606 

Little  Pedee  R.,  N.  C. 

534 

Wappoo  Cut,  8.  C .". 

73,000.00 

and  S.C 

46,700.00 

526 

Town  Creek,  Cooper  R., 

607 

Lumber  R.,  N.  C.  and 

and    Stono    R.,    near 

S.C 

10,000.00 

Charleston,  8.  C.  (re- 

607 

YadkinR.,  N.  C 

107,000.00 

moving  obstrs.) 

7,500.00 

608 

Lynch    R.    and    (Hark 

535 

Rdisto  R..  8.  C 

33.  TVS- 00 

Creek,  S.  C...... 

2,000.00 

537 

AshenooR.,  8.  C 

liaoo.Qo 

600 

Clarks  (R.)  Credt,  S.  C. . . 
Minf(oGitiek,S.C 

7,800.00 

637 

8iilkehAtehieR..8.C 

i8,ooaoo 

610 

41,600.00 

628 

Beaufort    (Port    Royal) 

611 

Sampit  R.,  Georgetown 

R..8.C 

3S,fl00.flD 

611 

Santee  R.  (and  Esther- 
YlUe-Minim  Creek  Ca- 
nal), S.  C 

48,600.00 

630 

Archers  Creek,  8.  C 

25,000.00 

382,350.00 
181,800.00 

Total 

10, 737, 366. « 

613 

Wateree R.,  B.  C......... 

616 

830,100.82 

518 

Charleston  H.,  8.  C,  and 
Alligator  Creek,  oppo- 
site Mcaellanvflle;^ 
C.  (inland   waterways 

between) 

311,200.00 
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DtBTRICT  0.-U.V ANNAS,  OA. 


ratarwv. 

Total. 

IcdBI. 

Wttnnj. 

Total. 

b  R.  and  H,  Om 
b,  Ol,  UMl  F*~ 
■  ,    FhL    (InsidB 

•I1,I1R,WI.H 
341,100.00 
10,000.00 

t,ooa.oo 

1,000.00 

w,ain.oo 

«,108.7T 
KtllBhH 

Mi,ioa.aa 

OH 

uo 

Ml 

Mt 
MS 

Sound)  Out*  Bit.  Oa.. 

1110,000.00 

"iod  *^rtSr 

Braruwtek  H^Oa 

■■l^is 

10,000.00 

«u)tlM     Crack 

aQia^R-rai:-^ 

"2^;S: 

P««f  brtw-n) 

n,ooaao 

--iWfc: 

DISTRICT  P.— JACKSON VILLK,  11^. 


A«.        b     O. 

rn, MO.  00 

70,000.00 
■  111,100.00 

«M,moo 

300.100.00 

iit.joo.oo 

1 

tat 

too 

no 

000 

■u 

001 
001 

oot 
oot 

OrannR    Fla 

13,121.00 

K^H-fS-w 

iratcrwaTi  (bra- 

P^(Paa!ia')R.(C^), 

13  000.00 

k'd'iSSi- 

Tampa  B.  and  HUlibore 

a,  101, BM.  TO 

T»-  {Icildtt^ 

UanatMH.Ina 

Bt^Planbun,  na.  CH. 

>    {Ockl«i™Ji«) 

Clnrwatir  H.  and  Bm 

'r^u;- 

70,000.00 

SsiSfe'r.'!';::: 

rt  e.,  Fu.  {ta- 

U,4lt,§71.H 

DIBTBICT  Q.— UONTaOHERY,  ALA. 


rH«'ik<D,'ii.  ttaim' 

ftk^BVutd'stl' 
ninB.,na.(du>B. 


07,130.00 

» 

1.000.00 

^ 

1M,W4.0« 

44B.2M.Z0 

» 

IBI.ZUlOO 

tan 

tot,  ISO.  oo 

1,000.00 

no 

iio,an.oa 

St.  loaapba  B,,  Fla.  («D- 

B.;Fia:;;::; 


eluding     

BoiiDd  Chan.,  Fla 

CliDetawhalAM  R.,  Pla, 


Holmu  R.,  Fla.  and  Alt, 
(and  LaiiranM  Darou, 
Fli.) 

Fanacola  K.,  Fla 

yillovR.,Fia 

Btackvaler  R.,  Fla.  uid 
All,  (Includbu  Blaok- 
wat«raiid  Eait  Bi.) 
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"^ 

WaUrw- 

ToW. 

-'a 

iDdU. 

Wrt«ww. 

(90 

Escunbh  ud  CoHcuh 

UM.UO.IW 

i,os4;ooaoo 

M.ooaoo 

U3 

OoMeDsuk   ud   Coon- 

su 

Tellapaon  ft..  Al>.  ud 

RE 

Coon  B...  Aul  and  (hi. . . . 

' 

DISTBICT  B.-1I0BILE,  ALA. 


MT 

"M?'     "^     ^■ 

t»o,Doa.oo 

i«7,ina.oo 

7.mi,«so.m 

B,gn,m.z> 
n,  000.00 

l,3S5,Sn.OO 

ua 

BOO 

em 

671 
071 

OTS 

Si 

ta 

llobllcR.iiidH.,Ala.... 
Bkck  WiTTtor,  Warrior, 
«Jd^™btab«    R.., 

ffly2*""°- """""• 

ta 

Old  Town  CrHA,  UIU. .. . 
""£"   B,    Xl..   .»1 

«M 

£sa;,.,'s''-  '*"■ 

£3!."ciJS?-ir"'- 

Bora  l>ld.Pwn.  kin... 

DISTBICT  B.t-NBW  0BLBAN8,  LA. 


Lain  Fanlehartnln  <la- 
eludlnj  vidnltf  o{  Fau 
Uinehac),  La 

CaielUDCte  (Tclwluncte) 
R.  uid  Bogue  Falia 
(Fala7a).I.a 

Tuiilpahw  R.,  la 

TlcMBw  R.  (and  trtbu- 
t«rtM),U 

Amlta   It.   aod    Barou 

Csnodalsl  Canal,  iJi 

Bomoeliltto  R.,  Ulsi 

PUqiUmlnc  Barou,  L«... 

lAloardie  Bayou,  La 

TvrebanoB  Buon.  La. .. 
Atchafolaya  B.  and  R., 

Btack'iiaToQ- 1 " '1^ ! !  III^ 


OrasMtMa  Birra,  La 

Courtablnau  Biyou,  Lt... 

TaehB  BiTou,  La 

VnrmiUcm     Barou,     R., 

Inlaad  vawrwa;,  Doa- 
aldaooTDIS,  La.,  to  Rio 

Oranda,  Tei 

IfermeaUulUermcnUo) 

R.  and  trfbutarisi, !«.. 
Queue  da  Tortuc  Barou, 

I'laquamiiH  Bniis  Barou, 

Caloudeu ' '  Fm, ' '  L«ke,' 


>  Baa  nota  on  p.  3»T  oC  this  lnd«i. 


DISTRICT  T.— DALLAB,  TtX. 


717 

Sablna   LAka,    La.  and 

1781,100.00 

31,000.00 

sot,  ON.  EI 
S,OM,BW.OO 

7» 
7» 

730 

Necb«3  B.,  Tei.  (ioclud- 
tagsur.ofAniiJtaaa., 

c™»ss  Bajiu,  Vi  liid 

Fori  Artbnr  ciuaj,  Tail 

B.terSE'ffi:::: 

S;.*^  SPECIAL  8UBJE0T8 — B.AH.APPBOPBIATIONB.   2295 


DIBTBICT  O,-OAI,VK8T0N,  TBI 


MtWW. 

™«. 

.a 

tod«i. 

w.™. 

Tot^ 

JTHIOD.    Pus 

v.l«M,  Bre. 
^'Ul.,   and 

I.«0.(O 

M.Hn.W 
10,000.00 

fi3,TS0.(» 

11,  to;  000.  CO 

TH 

7U 
7» 

TOO 

s 

707 

»7 

70* 

TOO 

,       7*0 

77J 

W«iO»lyMlonB„TM.. 

ChocolWo  a»you.  Tei.... 

InlwKl  w*£fnT"oovR' 

tll8,fi».00 
11U3.U 

i8;na» 

^*=^tSW.iii- 

OjstcOsk,  T«x 

iS^s 

io,aoo!oa 

10,li»,00 

gS-'JS 

Put  Canlla  to  Port  U- 

»««.T«.  «aiBi,) 

Pu  Canllo  H.  ud  Id- 

lun.,T«i. 

Sui  Antonio  B^  Tu 

BntOBSanUBgoH.,  Tu.. 
MM.,«ndfI.  iKw..".".'. 

"f;StIS 

s;«»,Jtaoo 

ai.ns.oo 

l» 


DISTaiCT  Z.L-VICESBUSO,  UISB. 


."I  !£:::;:: 

.  K,floo,m 

'lis 

ii,ooaoo 
iu.nB.7a 

4,H0.SB 

ao7,j«t.si 
!!,«».  ai 

a.M0,ST7.M 
1.W1, 988.00 

7a,Boaoo 

B07 
800 

ffi 

Sll 

IB 

813 
813 

XS':rt..r'..^'^!. 

gSfS 

70,000.00 

Um 

e  uid   Cold- 

D'ArlMnnt  and  Conuy 

30)000.00 

tl^cho.th. 

M  000.00 

alioaoo 

i,ooaoo 
1.000.00 

•naLBk. 

Lomy  Bi^DU,  Ukt  Bis- 

I..  Tu.,  '^ 

££•»',€"■."::::::::: 

■J.*M,3Sa« 

Ud    B»7ou 

DISTRICT  T.I— LITTLE  B 


..Art.OU.., 

C.W9,141.n 

i3.waoo 

i.ue.tto.sa 
s2.oaa.oo 
aMlotoLoo 

no 

«n 

R40 

et.  FTUum  R.,  Ark.  iDd 

uo.su.  00 

8.WS.H 
H1,737.SS 

SS-&-BV 

ui?....":^. 

Ut(l>  R..  Ark.  and  Ho. 
llTom   bonMravUle  to 

tUiunctlaowlthUicSt. 

■t,  041,700. 71 
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DIBTRICT  AA."~CHATTAN0O0A  AND  NASHVILLE,  TKNN. 


or  lib 


WolfR.,Tiuui 

tlBtcbM   (Big   Uueble) 

Forked  cfetrByTeno."! 
TennenMR.,  icy. ,7^1111., 

Ubsis^ppi '  ii)"  XilaiiticV 
(••Trainportmlon 
RouUa  lo  Staboard," 
TeoDes9«R.,C(x»It., 
OcmiilgM  K.,  Aluma- 
bt  R.,  md  Hlwuan 
R.) 

HlotSMC         (HtawMMW) 


46,000.00 
U6.1S1.40 
7,000.00 


PrencA  Bitwd  and  Ui 
P]ftai  Ra.,  N.  C.  i 

Holllon  R.,   Temi.  ■ 

Clladi  R.,  Temi.  ui'd  ' 
EtkR.,  AVuidTam 

Duck  H.jTenn _ 

Cumberland  R.,  K7.  ud 

C«MT  Fork  B'TennV." 
Obey  10beT))R.,Teiin 
CumtHirland  R.,  Kj.  (E 

Red  B.,  Tenn-.-'I'III! 

ToW 


DISTRICT  BB.>— LOUISVILLE,  KT, 


TmdetraterR.,  Ky... 
Oreen  and   Bureti  t 

Ky 

RauihR.,l£r 


WkbubR^UI-UMlliid.. 
While  R.,Iiid 

ToUl 


DIBTRICT  CC.I-FIR8T  CINCINNATI,  OHIO. 


:W.T*  ».,».« 


DISTRICT  DD.i— SECOND  CINCDINATI,  OHIO. 


Kentucl^R 

LlcklnFB.,Kj' 

B^Sandy  R.,  Ky.  and 


HiBklneuin  R 
ToUl... 


DIBTRICT  EE. "-WHEELING,  W.  VA. 


ElkR.  W.  V«.. 
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DIBTBICT  FF.>— PITTBBUROH,  PA. 


TaUmr- 

ToUL 

Pan 
iDdei. 

Witerwv. 

ToM. 

ilietaR.,Pa.«i>d 

iii,n3,aoi.ni 

u,  000. 00 
110,000.00 

lois 

HS'S?.";*::::;::: 

■i«<.ea&«i 

AIp;::: 

Toul 

114,731,«S.U 

DISTRICT  oa.>-EANBAB  CITY,  HO. 

R.,  Uo,,  Kuu., 
lowi,  I  Dik., 
,udHonl 

.|l^t^7,s7a.M 

1M,TM.OO 

fOC3 

Oepubllcut  and  Hmaky 
if  111    Ri.    IFot    RUe; 
MUlUiy   ReWTYitloaJ, 

172,000.0) 

uid  ^c6io^o 

0«c«»<i.  U.,  Eo 

DISTRICT  BB.i—lflSalaSlPFI  HIVER. 


DISTRICT  n.>-aT.  LOUIS,  UO. 


DISTRICT  n.>— HOCK  ISLAND,  ILL. 


lILindWli.... 
^  MlHlnlppI 

■1,000.00 

•■ass 

i.ooaoo 

IMl 

CulvnR.,Ua 

til,  000, 00 

DBTRICT  KK.1-BT,  PAUL,  MINN, 

-    na8,»4.se 

iM,Ui.oa 

7,000.00 
i«,3aa.D0 

in,m.DO 

7,  £10.00 

1383 

OtIcr  Tell  Lake  and  R., 
Red    Lake   and    Red 

WairtBd     H.    ud     R., 

owwokfcjilnn. 

iu.ooa.ao 

"jSS.ii,;- 

Zti>pel{R.)B.,Uiiu> 

^™,,-kii 

'l,0e3,3«».gB 
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DISTRICT  LL.-DULUTH,  lONN. 

Paw 
of  this 
index. 

Watenniy. 

TotaL 

Page 
of  this 
index. 

Waterway. 

TolaL 

1206 
1267 

Grand  Mantis  H.,  Minn... 
Grand  Marais,  Midi.  (H. 
of  rafuge) 

S174,3M100 

535,508.32 
200,852.88 

7,317,648.69 

io,ooaoo 

09,992.00 
560,500.00 

1284 
1288 
1288 

1201 
1203 

Ontonagon  H.,  Mich 

Eagle  H..  Mich 

8423.50aQO 
97,000.00 

2,049,814.21 
885,23&« 

62,50aaB 

Keweenaw     Waterway, 
Mich 

1200 

Agate  B.  H.,  Minn.  .^ 

Duluth  •  Superior     H., 

Minn,  and  Wis 

Lake  Superior  to  Missis- 
sippi R.  (canal) . 

1271 
1280 

Marquette  H.,  Mich 

Presque   Isle   Pt.,   Mar- 
quette B.,  Mich.  (H.  of 
ref^igi^  fit) , 

1281 

Port  Vlng'H.,  Wis 

Ashland  H.,  Wis 

Total 

1282 

12,455,986.10 

DISTRICT  MM.— MILWAUKEE,  WIS. 


1297 
1296 

1299 
1300 

1302 
1304 

1304 
1306 

1316 
1816 

1317 


1320 


ManisUqoeH^Mich 

Gladstone     H.     (Little 

Bay  de  Noc).  Mich 

Cedar  R.  H.,  Mich 

Menominee  H.  and  R., 

Mich,  and  Wis 

Oconto  H.,  Wis 

Pensaukee  H.   and  R., 

Wis 

Green  B.  H.|  Wis 

Fox  and  y^isoonsin  Rs., 

Wis 

WoUR.,Wis 

Lake   Winnebago   (Fox 

R.),Wis 

Sturgeon   B.  and   Lake 

Michigan  C^anal  and  H. 

ofRemge.  Wis 

Ahnapee   YAlgoma)    H. 

and  R.,  Wis .'.... 


8344,462.00 

14,000.00 
80,000.00 

427,420.00 
171,000.00 

1322 
1324 

1326 
1328 
1331 

i6,ooaoo 

602,078.30 

1333 
1337 

6,495,403.34 

i,5oaoo 

3,900lOO 

1338 
1338 
1341 

1343' 

978,917.42 

854,000.00 

Kewaunee  H.,  Wis 

Two  Rivers  (East  and 

West   Twin    Rs.)   U., 

Wis 
Manitowoc  H.,'  Wis*..' '.'.'.'.'. 

Sheboygan  H.,  Wis 

Port  Washington  (Oian- 

kee)H.,Wis 

Milwaukee,  Wis^ 

Milwaukee  and  lloek  R. 

Canal,  Wis 

South  MUwaukee  H.,  Wis. 

Racine  H.,  Wis 

Kenosha  (Southport)  H., 

Wis .-. 

Waukegan  H.,  nL 


Total. 


••••••••••••a. 


8270,800.00 


340,eoaQO 

946,560100 
791,108.12 

24i,4oaao 

3, 473, 97 JL  36 

225,276.9 
5,00a  00 
?,719.67 


564,807.41 
"  l,aO0L0O 


15,803,488.41 


DISTRICT  NN.-€HICA<K),  ILL. 


1340 
1356 
1350 
1361 
1364 


1366 


Illinois  R.,  Rl 

Chicago  H.,  Ill 

Chicago  R.,  Ill 

CSalumet  H.,  Ill 

Calumet  R.  (induding 
" Grand"  Calumet  R.), 
m.  andind 

Wolf  Lake  and  R..  111. 
and  Ind.  (Wolf  Lake 
Cut;  Wolf  Lake  Outlet) 


02,740,006.26 
8,636,005.00 
1,666,457.00 
1,507,23a  00 


1,273,500.00 
8,00a  00 


1367 
1368 
1871 


1873 


Indiana  H.,  Ind 

Michigan  City  H.,  Ind... 

LdceMicbisan  to  Wa- 
bash R.,  Ind.  and  Ohio 
(canal) 

New  Buffalo  H.,  Mich . . . 

Total 


887,ooaoo 

1,8M,3S8.92 


2,000100 

83,ooaoo 


12,917,537.18 


DISTRICT  00.— GRAND  RAPIDS,  MICH. 


1378 

1383 
1386 


1800 
1308 

1395 
1398 


St.  Joseph  H.  and  R., 

Mich 

South  Haven  H.,  Midi. . 
Saogatuck  H.  and  Kala- 

niaioo  R.,  Mioh 

Holland    (Blade    Lake) 

H.,Mloh 

Grand  Haven  H.,  Mich. . 
Grand  R.  (below  Grand 

Rapids),  Midi 

Muskegon  H.,  Midi. 

White  Lake  H.  (White 

R.H.),Midi 

P«ntwBtorH.,Midi 


8996,063.00 
600,300.00 

660,930.00 

770,767.31 
1,065,25L15 

613,000.00 
881,50a00 

373,55a  00 

S84,83a00 


1402 

1404 

1407 


1408 
1400 

1412 


1414 


Ludlngton  (Pere  Mai^ 
quette)  H.,  Midi 

Manistee  H.,Mleh. 

Portage  Lake  (Manistee 
Coontv),  Midi.  (H.  of 
rafun) , 

Arcadia  H.,  Midi.. 

Frankfort     (Anx 
Seles)  H.,  Mich 

(Siarlevoix  H.  and  En- 
trance to  Pine  Lake» 
Midi 

Pet08keyH.,Midi. 

Total 


81,582, 022LOD 

665,ooaoo 


305,50QlOO 
40,00&00 

506»2748S 


238,5O0l00 
145,500100 


0,478,987.11 
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DISTRICT  PP.— DETROIT,  MICH. 


««-v. 

Total. 

sS 

Waunraf. 

ToM. 

UkM     ("Ship 

n  R.  and    Bt. 
TiTl.i    Canal, 

I1,J»,  000.00 
S,«4,NLtS 

«Q,«n.og 

ni.ua  00 
113,  omw 

l,«»,7M.0O 

w,OttLa) 
i,ou,«».in 

IMT 
IM 
t«il 

1198 

Black  R.,    Port   Hunn 

fUB,ooaao 

i.::::: 

BellrA.,  Uar>MCit>(iit 

t^'i: 

at.  cialr  Flab  and  Bblp 

.;^"i^' 

S?:^v"-;:;;i 

'•ffiS..^:."^.'.°.^l- 

Mat> 

«,770,o«o.a» 

DISTRICT  QQ.'-CLBVELAKD,  OHIO. 


R,  (iboT*  To- 

bin 

od  Brii  Oaoal, 


ii,tu,nn.ao 

1 

B,nT.U 

I 

30,11*1 47 

iSS 

! 

SSll,"r,5i°'ftw;; 

•UT,Nn.» 

%rgi''™^*-' 

T,WI,ML(H 
1,30*,  107. 71 

-O'ss!-'!^-!': 

Aditabnk  H.,  Ohio 

ConMaam.,  Ohio 

!:S:SS 

TqUl 

1S.M.U&12 

CD 


DISTRICT  BR.-Bi;FrALO,  N.  T. 


Nair  Yirk  Hi.  (Hi.  (_ 
Uw  MMtbam  ihon  of 
Lak*  Ontario,  balwaen 
Qwwii    and    Oiwago ' 


"TTm^talkn 
lo  (ha  find; 


Llttl*  S( 

Oiw«ait.,n.  - 

8udlCrMk^lC),N.  Y. 
Port  Ontario  B.  (Balnum 

R.),N.Y 

8Mk*(taH,,N.Y 

Blaa  R..  w.  Y 

Capa  VtiBmt  h'.I'n.'y." 
OnUlubunB.,N.Y.... 
WaddlnftonH.,  N.  Y.... 


Total... 


n.txcoa 

16,101.00 

10,000.00 
»,soa.oD 

>,000.30 
31,7»,S31.t$ 
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DISTRICT  8a.-LOS  ANOBLBS,  CAU 


jlOb 


San    Lula   Obispo    R., 


DI8TRICT.TT.— FIRST  BAH.  FRANCISCO,  CAL. 


Paclflo  roast  (H.  or  nf- 

ug») 

Honterev  B.  and  H., 
c»l...' 

BuFnocticoH^Cal... 

Alvho  Crert,  H.,  R., 
and  Sloncb.Cal 

Oakland  ll..  Sao  Fran- 
cisco B.,Cal 

BiiliuD  Cnak  (or  Chan.), 


■UO,  000.(10 

100,00a  00 

MS,  037.  M 

u,  000. 00 

3,SC3.S03.00 


8anPabtoB.,Cal 

NapaB-.Cal. 

Pauluma  Cnek ,  Cal . . . 
Humboldt  H.   and   E 

CaJ 

Redwood  Croak  and  B 

Cal 

ToWl 


DISTRICT  trU.-THIRD  SAN  PBANCISCO,  CAL. 


DlflTEICT  W.>— FIRST  PORTLAND,  OREO. 


Orapm  and  Wuhlnpon, 

coast  ot  (dr.  plan!) 

CoquUleH..  Oreg 


CoosR.pOrof 

Uml>quBK..-Or»g 

Blu^w  R.  (aitd  B.  and 

Bir),Or«c. 

AlsBi   B.,  H.,   and   R., 

Yaquba'  B  .'.Orii  .*.  "  - '  -  ■ 


NM>ioosR.,OrB( 

TUUmook  Bar  and   B., 

Oran 

Nahalein  B.  (Ouand  K.), 

Bnalfo  it'  *Orw;..  Wa^'.. 


DISTRICT  TW.1-8ECOND  PORTLAND,  ORBO. 


Citinmbta  R.,  Orcg,, 
Wasb.,  and  Idaho 

Younp  and  Klaskulna 
( ^laakanina)  Ra.,  One. 

Clatikanl*  R..  One 

WllbmsttaR 

YimhiH  B..  Orag 


Q,T1D,2E7.S9 

I,  NO.  00 

10. 300. 00 

1, 080,  UO.  00 


LoarTon  R.,0t«(.. 

LwrtsR^Wash 

Cowljti  R.^Mh 

OraysB.,  Wuh 

Total 


M  on  p.  1281  of  ttab  Indsx. 
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t< 


? 


DISTRICT  IX.I-8EATTLB,  WABH. 

•mj. 

TaUL 

p>» 

VMrwv. 

ToUL 

lt,H0.0O 

..S:SS 

£10,000.00 

i,wo,ono.oo 

0,000.00 
W,O0O.(» 

aob,  000.00 
411,000.00 

*M,(KO.OO 

lora 

lOVfi 

l»77 
lfl7R 
«7» 

IWO 

ino 

tisi.an.oo 

119,000.00 

Bwlnon^sh  SKnich,  Wasb. 
WbatcORi     U.,     Fmlr- 

1=; 

"fiuar 

r»d  o'Biiiii  ii.,  idijio 

,  ud   Boo- 

FlBthasd   It.   and   rind 

10,000.00 

™.^™- 

Koounal  R.,  IdatM  .nd 

10,000.00 

«,ooo.oo 

1nl«,Pup« 

ota^  r:;  wuh:::::: 

Fortlutd  rhan.  {Ctnal}, 

Yukmi  R.  Al«*, 

8t.  Michael  C«»l,AU<ka. 

sss 

•  7,  SM,  600.00 

1 6f  wM  at  hwl  ol  thli  UbliL 


CT  YT,1-PORTO  RICO.  HAW  Art, 

*ND  THB  PHII-lPPraES. 

,Piir»RU!o.. 

•7T7,MO.OO 
•76,000.00 

».000.00 
100.000.00 

tttO 

Kabiilui  H..  MauJ,  B>- 

asfi! 

Onnd  total 

Ta),o&i,<w7.n 

t*  <n  p.  2n7  of  thli  iDdn. 
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Table  12.— Tolalt  of  n 


IT  and  Aorbor  appropriatiims,  (y  dittriett,  at  Ab 
twfax,  pogt$  ts  I/O  1690, 


DtotrM. 

oam. 

TMaL 

DWtM. 

OOm 

17, 1'ln.i;.'** 

ill 

ii'i:.mV''s:m 

111';--;;  j«.« 

^,  ii-l,  i;H4 
]'i.i<i7.i:A.M 

U,in.  781.11 

B 
C 

n 

pp 

ii 

It 

s. 

YY 

% 

iS^-;;;;e 

g 

KanaaaC^.Uo 

a^^HE;; 

S 

oSSyiWidi,uJdi'.... 

pSsffl::;:;; 

5 

Jiii'liMSh'HHhiJ™"" 

Onadtattl 

' 

nlnth^  J 


total  In  tUi  MMg  ii  merely  Iba  total  op  to  1919  «l  tlw  an 
ludlirldual  aiuiual  nporti,  and  It  It  — ■  ■■ ■-  ' 


id  TabiM  1-10  CIU(lkSU,7tB.»},  wbkb  eenn  up  to  UU,  Mo, 
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SPECIAL  SUBJECTS. 

**obts.  cmr  or  nrciiraxMs,  v.  b.  akmi 


'•—.alphabbncal  ust  op  inginbkbs  in  disict 
chasgk  op  uvbe  and  HAEBOS  WOEKS. 


■mot!  of  nports  oo  t1t«  ind  turlMr  work!  cAbnaad  vjthta  Pirt  I  (Rlw>  4i)d  Harbors) 
I  llii  IMIIIBI  iininMnliiHiiii  hi  iliiiiniirimili  work  nndar  thi  mbhawl  "Inctuvf*." 
I  ui  itplubrtlc*!  lilt  at  thnm  nuOM.  Th*  lift  la  ao  urangMl  that  It  ihovs  tbt  lut  titt* 
nftuMT,  tba  p«rM  wtthln  wUeb  b*  wu  ptobablr  b)  ehann  of  rfrar  and  luvbor  worki, 
or  dlstilcts  vltbln  wblcb  Ito  tba  rirv  vhI  barbor  wvka  raportod  upon  bj  tba  offloir. 
ftbtadsi.) 

tba  lait  oolanui  Bf*  pamad  In  tba  grdar  wbleb  liidk»t«,  apprailnulalT,  ttaa  changaa  of 
■iDMr  la  cbaiga.  It  la  daatnbl*  to  lar  amphaila  on  tba  fact  (bat  tba  kit  cc4umn  doaa 
itftbadMiicUafwbliibtbaBicbwrnuMdbadcharf*;  tba Uat  la  at  tba  diatrlcta embrao- 
1  raportad  npoa  b;  tba  anglnaer  offlcar,  aa  thoaa  dbtrlela  ai-s  iboim  now  on  tba  (rootle 
I  Indai.  It  abould  ba  banw  in  mind  tbat  with  tba  crowtb  of  tba  work  ol  tha  Conx  of 
Hoaaaar^  tocbange  tba  Umlta  o[  tba  dlitrlcta  brom  Uma  to  tlma.  Ai  lakl  at  tba  baglnnbic 
,  horarar,  tba  diatrleta  al  namad  ahow  approxlmatalj  tba  ordar  In  which  tha  nnjlnaar 
urga  ol  werka  tbroaibont  tba  Unltad  SUIas. 


Cut.. 


Wi 

iwa- 

im- 

"ft 

IKM- 

IIKTT- 

IWB- 

It 

la 

tarn,  on  walarwaya  In 
idljtHcta. 


BH.N.HH,  KK,E,fi.C. 

RR. 

8.  T,  HH,  N. 

UaHH,  D,  E,  F,  q,  HH,  RR.T,  HH,  P,  X.B,  B 

CC  HR,  id,  r,  E,  AA,  NK,  00,  LL,  lUL 

rV,  ^H,  KE,  LL,  00,  U,  HH,  H,  L,  E, 

CC,EE. 


D,F,E,G,LL,  MM,  AA.O. 


CC,  EE,  DD,  AA,  DD,  PP. 


l.P,A,F,E. 

?,B,Rii,qii,pp, 


T,  P,  R,  B,  HH,  X,  KK,  MM,  MN. 

Bb,  fcc.' 

B^  CC,  HH,  F,  8,  AA. 

XX'.L,HH,A,B,E. 
RR,  pp. 

^,0,  F,  M,  L,  X,  HH,J. 
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Nune  otmglueer  oScm. 


lUnk.        Period. 


Rsports,  u  Histaeer  Iti  rtaiKt,  «  w 
ttw  loUowing  districts. 


GoabT.  Sptnnr... 
Cni^l.W.B.-. 
Cnlghil],  W.  P... 

Crooby,  O.T.'. ... 


DsTls,  C.E.L.  E 


Kiil£hl  J.  O.D.. 


LmcIi.C.T 

Uvtniurt,  W.  R... 


C«pl 

Uti 

LI.  Col... 

r«i 

rd 

i.i 

HU 

Ll.  Col... 

U 

Col 

33::::::: 

Lt.  Col. . . . 

c'oi....";. 

M«J 

LI.  Col.... 
U.CoL.., 

MiJ 

LI.  Col... 

M«J 

Capt 

SS!::::: 
Sr.::::: 

Mi] 

CoL  (Top. 

U 

M«| 

Lt 

LI 

Cd 

Lt.  Col... 

cSpt!!!;! 

Lt 

S3:::::: 

Lt 

UCd... 

C«pl 

S'!::::: 
?»:::::: 

Hal 

Ma) 

Cspt 

Lt  Col..-. 

Li^!:::::: 

Ll.Cot... 

Lt 

Lt 

a-'::::: 

Maj 

Lt.  Col. . . 

M«J 

Lt.Col... 

Col 

Lt 

roi 

M*| 

Lt.Col... 
Hal 

LtPcd.":;. 


l)t3S-lf«l 

iftM-iM; 
igsj-iKsa 

1»«-1WT 

iJW-ioro 
iKHa-im 

lWr-l»ll 

1867-1  "71 
LWS-lMt 

i»l»-l«» 


i8ae-iK88 

1BS4-1W7 

11)70-1)171 
ISTS-1>10 

1909-1911 

1681-1906 

1896-1901 

IWt-1911 

im;-i)B3 
is))a-i9aa 


E,F,0,B,R,L,K. 
!(,EE,R,r,  A. 
I,  K,  H,  L,  EK,  CC,  L,  EE. 
NN,  MM,  OO,  QQ,  KB,  PP. 


U,  T,  MM,  LL,  KK,  L,  K,  J,  TT,  I 

PP. 
UU.  P,  I,  H. 
H,  fc. 
0,HH,CC,BB,EK. 


5vTvHH.8.I:I..l 


j/rr,  pp.  NN,  WW,  W,  XX, 
,  8S,  TT,  UC,  O,  C 


r,  LL,  KK,  MM,  DD,  EE.  BB. 

ah. 

i,  K,L,A.EK.  J. 

i.T'.j)  ■^"  ■^- 

HH,  LL,  NM,  00. 

WW,W,CII.TT,AA. 

RR,  QQ,  PP.  LL,  O0,C. 

C. 

LL,  OO.A.ITUU. 

Hri,  T,  H,  1, 1,  X,  8,  UU,  TT,CC,  I 


D,^C,  B,  LL,  NN.  MM,  KK,  E,  f. 
HH.  X,  T,  R.B,  U,  HH. 
HH,0,N. 

P,  O,  4,  FF,  A,  KK,  HH,  1,  K,  I. 


UU,  L,  M. 

RR,  WW,  XX,  W,  OO,  HH,  KK, 

nu',  NN,  OO,  LL,  PP,  MM,  H,  HH 

QJtA,0,n,HH. 

HH,  8  RR,  AA,  PP,  (W,  O,  P, »,  < 

HB. 

HH,  AA,  F,  E,  F. 

h'.  I,  a  J. 
^A.xit. 

CC,'WW,W,K.L.J. 
HB,  E,RR,D,L,K. 
CC. 

88,  UU,  TT. 

U|C,D,0,B,F. 
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■roOlor. 

Rua. 

Pwiod. 

IBIT 

im-t«as 

IDTI-lWt 
IDtM-lMB 

1»M-M« 

1878- »4 

iwe-iMS 
imo-isM 

18m-IHS7 
IW-IBOI 

iwr-iwi 

IWB-tSM 

1M»-19I3 

I«S»-lWi 

im;-im8 

IffiS-t»l3 

lW(-t8W 
1SHS-1M1 

iii 

law-iflii 

1»7»-1BI)J 

ig;»-iwi 

18e8-lMt 

I9a»-i8t3 

18fB-l9M 

19(n-1813 

im-im 
iBoi-wra 

1809-1913 

iwo^itpia 

I8g2-1IK« 
18W-1810 
IWUBIJ 
ISM-ldM 

IMU-181! 

!!!t!!S 

ISW-IMS 

isn-isw 

laM-iBii 

IU« 

"•^"'s&X'xsr-^'*- 

cm 

?r 

Capl 

a~::: 
cT.:::::: 

Col 

rapt 

?&:::::: 
t!.=:';;:: 
»ci::: 
».;::::: 

C»pl 

Col 

;•!•:::::: 
SSb::: 
te.-:::: 
a?!:::::: 
ac::::::: 

III] 

K:SS:::: 

il; 

?5' 

as;;; 

i 

11.1 

'^•n' 

Est;;;;;;; 

SS:::::: 

;;^t,r'B:K?L'^:5r'°°' "■""■"'''•=' 

N^l,'H,J,LL,NN,OO.PP,B.f. 

c%t*CM'°°''-^'"'^ 

pi'.Hii.  do,  KK,jj,H,i,  a,j. 

^^6  °e'  ^^'  ''•  "■  ^'  '*'*■  ^'  "'''  ****•  '•  '• 

HH",  KK,  LL,  MH,  JJ,  NN,  E,  F, 

^tt.  BR,  pp.  1,  AA,  O,  DD,  E,  D.  F,  O,  F. 

K,  6,  OU,  8B. 

|fe)!;SbVli,F,,El.,BB,™. 

Ki?#^''°"'"-^"-"' "■'•■- 

i!!iV' ■'■'■"• 

s;>':'i,'fi.,oL 

h6.^?V,VV.  xi.  eCoo,  ff.d. 

gg'*^ 

Hft  OO,  LL,  8,  T,  O,  L,  0,  F,  KK. 

:::::::::::; 

W;v''v"t.M»VH,I,A.,»,F.O. 
HH.'a,  Vv,  *rw,  b,  v.  yV;     '  '       '     '    ■ 
A,  P,  Q.  HH,  R,  ("c,  HH,  a. 
KB,  N,  E,  Pi^a   BB,  EE,  DD,  CC,  HH,  S,  P. 

HH,  OO,  LL,  Aa,  HH,  8,  YY,  HH. 

Iji-cWf'- 

J,F,>[jR.Q.Y,X,HH,0O. 

RRt 

X  HH,Y. 

B.  C,  BB,  NN,  11,  A,  PP,  (iO,  VV,  H,  1, 1. 1. 

?f.p. 

I 


DO 

SO 
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8UiMbury,H 

StantOD.W.  9 

SUnnrt.C.  S 

SUckle.H.W 

BUcknay ,  A 

Btok«y,  W.  F 

8lil»rE,E.R 

BqMt.C.R 

BwUt.A.J 

swin.w.e 

Srmoiis,  T.  W 

■ntm.u.s 

TKdy.J.A 

T»,lor,H 

ThBvtt.S 

Th™,b 

TotuD,  j.a 

TowiMnd,  C.  UcD. 
Turnbult,  Wm 

Wahtron,  aVs 

Wslktr,  M.L 

WVTW,  G.K 

WaUrman,  11.  E,,. 

Wab9Mr,J.I> 

Vtttnl.O 

V>Ilnua,D.  W.... 

VhtHtr',  J. B. '.'.'.'.'.'. 

Wblppla,  A.  N 

WhlElng,  W.  U.  C. 

Wlll^J.ll 

Wlllluni,  ArUiiu... 
TTllUuni.W.a.... 

wiiiing,w!...'..;i! 

VU9aii,J.H 

WflMD.J.ll 

Wlndtr.JohnH.... 

Wbulow.E.E 

Woodbury,  D,  P,., 

VoodruKE.  A 

Woodnin,  I,  C 

Woodralt.I.A 

WonMD,  W.  P 

Wrtdht,  H.  G 


■uo.  T^  "'-*-3Saasi565 


Col 

Capt... 

gf!!::: 
Sis!;:: 

Cspt... 
Cant... 

Lt.  Col. 
Lt.  Col. 

coi::::: 

Col 

Col 

Capt... 

25'-: 

LI.  Col. 

Lt!"!::: 

Lt.  Col. 
Capt... 
Lt 

ICaJ.... 
Cspl... 

Lt: 

Lt.C<*.... 
Capl. .. 
Cspl... 
Ll.Cd. 

U 

U.CoL... 

Mnj 

U 

Ma) 

Capt 

Lt: 

LLCol... 
Capt 

uA 

Lt 

Capt 

Lt-CoL.. 


lai 1-1913 

WO-IBU 
IMT-lMt 


E.  y^JL  IIB.  *.  B.  ■- 

H,  av,  TT,  BS. 

ll.L. 

n,  S,  BH,  DD,  BB,  RB,  PF,  CC, 

si. 

N. 

KH,  AA,  00,  Y,  HH,  TT,  OD, 


Rfa'''''' 
WW,W,XX,A,B 


HH,  LL,  NN,  00,  HB,  IJ,  Q4. 
k:,  CC  J,  U  B,  T,  HH,  X,  BB,  L. 

iy.Hfe 'l. 

HR,KK,V,C,D.B. 

HH,  BB,  KE,  MX,  U.,  NN,  OO 

Rh. 
HH. 
NN. 
CC,  AJl,  BB,  PP.H,  I,T. 

y. 

sa. 

00,  HH.  NN,  LL. 

PP. 

H,L. 

AA,  X,  HH,  8,  T,  NN,  n,  38,  C; 

VV.WW. 

HR. 

T^  vrw,  88,  W,  W. 

HBJ  n. 

RR,  YTV,  XX,  W,  PP,  QQ, 
HH,  If ,  L,  TY. 

X,  T,  U,  YT. 

nH/XE^  Ult,  DD,  BB,  OC,  B1 
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SPECIAL  SUBJECTS. 

9BT8,  CHiir  or  nroiN  i  as,  c.  s.  abmt,  im«-i«is. 

XFHABETICAC  U8T  OP  CONTBACTOBS  ON  BITEE  AND 
HABBOB  WOBK,  INl-UU. 


of  iotlatm  npotti  tn  hli  aDnaat  npotti  whM  eonMcti  hsr*  bMn  mtcrsd  Into 

ntOmtm^jttr.   InPart  l(RlTHtuidH>rbi>n)a(  tbl«ln<]«UHMn>nU«ti*n 

nbtttla  "OoDtncti,"  Uw  iiTumnwnt  btlog  KODCiliiig  to  tlmt  aolf . 

anl  Is  know  •DDNtliliicodlM  Hp«l«iu«  of  >  CDOtnotor,  without  makfnc  u  MtcndMl 

I,  or  havfui  rMoiuM  to  ootncpoDdnm  with  TirluB  olIlMi,  tlw  Mk>wliig  liit  o{  cod- 

lurbor  work  hM  mn  obviaiB  T&lua. 

id  onlj  ol  than  oontncta  sr  rantacton  nporio)  In  tb*  period  IWl'ini,  It  li«bi( 

al  Um  IM  would  be  locnuad  by  IMhic  ceotracU  prior  to  ISDl. 

•don  ui  imnged  ilphttntkailT.    Tha  appniiliiut*  nnmbv  of  oontncta  Is  givan, 

lot  rafemoa  to  the  natni*  ot  th*  work  done.    Tba  On*]  coluinn  dudm  Um  district^ 

ik  wu  dona.    Tbo  kddrta  of  the  oOn  of  ■  dlMriet  li  printad  U  tba  b«(liinliig  ol  tlia 

■7  fronp  tn  Put  I  of  thli  Indai,    A  iluica  throu^  tlM  oontntcta  In  tbo  abatncti  o( 

pp.  »-l«tl  ol  Ibli  ludai)  lornHba  datall 

Mc*  rafacoDco  to  tlwM  nportc  wbkti  ih*  tta 


A  Pomp  Co.. 
■rrki'C 


Blastrio-Ught  plant... 

PonlooDi 

rilH  for  look 


Dam  work 

Land  wall;  ■lopaa:  paving:  I 
lor   iiioTibl*    dwn;    narlg! 

s;  look  parta 


Casllnn:  to 
Dnd^nf... 


Bleetrio  plant;  rookcnuhn... 


,    traatlaa:    aBtt>oata: 

baiiM;  lock  parts;  look  (ataa; 
Ino  and  Aoal  parta. 


Drai^ni; 


Wraok  ramoval... 


-L 
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Oontnictor. 


Astoria  Iron  Worka , 

Atlantic  Dredging  Co 

Atlantic,  Oulf  &  Pacifle  Co 

Atlantic  Machine  Worka 

Atlas  Dredging  Co 

Atlas  Portland  Cement  Co 

Avery  Planting  &  Impro\ing  Co 

Axman,  Rudolph 

Babcock.A.  E 

Bair  &  Qaz/am  Mfg.  Co 

BakerA  Egan 

Baker  A  Judson 

Baker  Construction  Co 


Baker,  E.  Brown 

Baker  Iroq  Works 

BaldTvin  A  Co.,  A 

BaU-Carden  Co 

Baltimore  Bridge  Co 

Baltimore  Constractton  Co 

Banfleld,  M.  C 

BaniQ.    (See  Hufhes.) 
Banks.  ^See  Kruse.) 

Barker,  George  G : 

Barnes  Co.,  The  Chas 

Barrett,0.  F 

Barrie.B 

Barnsiers  Hall,  trustees  of 

Barr,J.  Carrol 

Barton.    (See  MoHarg.) 

Bates,  Jennies 

Bateson  dE  Co.,  W 

Baumann  &  Co.,  J.  A................ 

Bay  A  River  Dredging  Co 

Bayard,  M.  L 

Bay  State  Dredging  Co 

Beans,  J.  H 

Beard,  W.  H 

Beattie,  John,  estate  of 

Beattie,  Peter,  and  John  Beattie.  Jr., 
executors. 

Beattie.R.  H 

Beauvais,  A.  J 

Beauvaisdt  Co 

Beckman,C.  E 

Bedinger,L.  E 

Beeman,  Geo.  W 

Beidler  ACo.,  Francis 

Belanger,  Louis 

Belden  &  Sons,  E.  8 


Belden,  B.  8 

BeU,J.B 

Belmont  Iron  Works 

Bemiett  ACO..T.  J 

Bemiett  Fuel  &  Ice  Co.,  S.  P. 

Bennett,  M 

Bennett,  Schnorbach  6c  Ck>. . . 

Bennett,  8.  P 

Benson,  ThoB 

Beauvais.    (See  MacDonald.) 
Bentoo  it  Bon,  Thoe.  P 


Approxl> 
mate 

number 
of  con- 
tracts. 


1 
17 


12 

1 
4 

13 
1 
3 
1 
1 
1 
3 
S 


8 
S 

13 


1 
3 


6 
1 

34 
3 
1 
3 
1 

1 
1 
1 
1 
1 
8 
1 
2 
23 


1 
1 
8 

1« 
1 

e 


1 
1 


BoDer 

Dredging;  dams;  bridges;  plen; 

flumes;    pipe   laying;    enrock- 

ment. 
Dredging;  dikes;  barrters 


Metal  work. 

Dredging 

Cement 

Sand  and  gravel 

Rock  removal;  dredging 

Jetty  work 

Macknery 

Buiklingdam 

Lock  and  dams,  stone 

Building  Cbanotne  dam;  remo  • 
Ing  bear  tnqi  gate;  mo  ab'.e 
dam;  constructing  guide  and 
retaining  walls;  constructing 
lock. 

Buiklingdam 

Discharge  pipe 

Steel 

CoD&tructing  lock  and  dam 

Lear  es  for  lock  g:ite 

(3onstructng  bulkhead 

Hire  and  lease  of  dock 


Dredging 

Snag  boat ;  constructing  towboats; 

cast-iron  pipe  for  snag  boat. 
Constructing  Oatboat;  canstmct- 

Ing  stone  dam;  extension  and 

repair  of  dikes;  buikllng  dike; 

scows;  stone,  levee  work. 

Piles 

Office  rent 

Building  concrete  foundations  for 

lock  keeper's  hooses. 


Rentof  office  room 

Structural  steel;  air  compres&ors; 
winches. 

Excavating  and  constructing  out- 
let for  settling  basin. 

Dredging 

Power  house  and  machinery 

Dredging 

Iron  castina;  iron  casting  for  dam. 

Dredging.  Coney  Isld.  Chan 

Stone,  in  breakwater 

Building  breakwater 


Rock  removal 

Pier  work 

Breakwater  work 

Dredging 

Gasoline  motor 

Dredging,  removing  bowlders,  etc, 

Timber 

Clay 

Stone,  breakwater:  stone,  in  )etty; 
stone,  and  for  hire  of  lighter; 
stone,  breakwater  repair;  re- 
pairbig  and  enlarging  break- 
water; stone  for  breakwater  ex- 
tension. 

Stone,  breakwater;  stone,  break- 
water repair;  stone  in  Jetty. 

Riprap  stone 

Steel  plate , 

Pier  work 

Coal,  fuel 

Clay , 

Pier  work;  stone,  breakwater 
work;  constructing  reetment, 
sheet  pile. 

Earthwork 

Lease  of  room , 


Eleotrie-lightptauit.. 


For  works  in 
distrfcts- 


D,  0,L. 


TT,  UU.  YY.^ 
AA. 
I. 

OC,DD,ES. 
S. 

TT. 
SS. 
FF. 
CO. 
FF. 
OC,DD. 


CO. 

SS. 

8. 

T. 

AA. 

H. 

WW. 


R. 
U,CC. 

OC,  FF,HH. 


UU, 

B. 

CO. 


UU. 
OC. 

UU. 

TT,  UU. 

CC. 

A.B. 

OC. 

F. 

D. 

F. 

c: 

00. 

oo. 

XX. 

OC. 
E. 

JJ. 
pp. 

A,  C,  D,  E,  F. 


A,C,F. 

Y. 

LL. 

00. 

00. 

PP. 

MM,  00. 


JJ. 
U. 

U. 
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Dndflni. 


Coditnietliic  pien  (or  bridal . . 

Buid  ukI  cr«Ttl 

BtmetanT   UMtal    uhI    ipm 


Rant  of  wharl;  lu*  at  dock  n 

Eira  plVdrlw  pbDt:  dika  r 
nlra;  now  ccnnruetloD. 


Bull  lor  ftMmv.. ..!....!.! 

Steal  *Dd  Inn  vcrk  for  dam. 

Bulldlnci;  tnl}dfai|powK'luiii». 

JatljnroTk 

sum,  bnakwrntet;  tUmt.  )««»; 
■tooo.  dtka  repair:  -" —  "-  "'- 


biaafciiilai'  ooaatraetlOD:  braak- 
rtpnp  anuDd  pitr  and  ralarfai( 


edCfnt^ 


Q.yAA,B 


ll 
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BulUa,  Spencer  B . 
Bunker  Co.,  U.  W 
Burchnm  &  Bym 
CoDtractlni  Co. 

Bunlln.J.  J 

Burewyn.  C.  P.  E 

BuiE,  Smllh  &  Neliwn 

Bumluun,  Wlllianu  &  Co 

Burton  A  Co.,  W.  O 

Buit  PorUand  Cvmenl  Co 

BiuhConitructlouCo,,  Wm.  R 

Buna,  Albert. 

Biusen,  H.  W 

Bults,  J.  F 

Buiy  CompresBot  Co. 

Byrnca.    <Bt»  Burcham.) 

Caldwell,  Thos.  W.  b  U.  B 

Cklibinild  CamtnicUoD  Co 

CalUomJB  ReclomatiOD  Co 

CalUun.    (BmKbU.) 

CaUaban  Bros.  &  Kati 

CaUahaD,  Jos. ) 

Campbell's  Creak  Coal  Co.,  The 

Canal  Qiufij  Co 

Canaey^  Edwin 

CaoCrel  ConatrucUoo  Co 

Can  Ann  Ocanita  Co.    (Bee  Pl|eaa 

am.) 

CapUol  Lumber  &  ICanuIacturlogCo.. 
CanKo.    (9m  BallJ 
CuUn'iBoasCD.,  llioa 

ChHid,  r.w 

CaipeahtCo.,  P.  E 

CarrolL    (See  Llnabam.) 

OariUasai  Earles  (Ino.) 

CaiM,H.  £ 

CarUr  A  Clarke 

Cwler  Lomber  Co.,  C.  J 

Caiy&Co.  (Inc.) 

Cary.J.H 

Caicsdei  ConstrucUm  Co 

Caduoan,  Jaa.  E 

Canady,  fe.  B.,'iw.'H.'iUmnli'.'.'!" 

Caslalla  Portland  Cenuol  Co 

Catt.C.E 

Caughiw,  Wlnten,  SmItli&Co 

Carufa  Lake  Cement  Co 

Cnnal  DredEiug  Co 

CtoCury  FuelCo 

Champion  Iron  Co 

Chancer  I>ock  A  BrkUe  BulhUng  Co. 

Charhrol  Lumtw  Co 

CharkeUo  Lumber  Co 

CharlnUo  TarmbtalCo 

Chaaapeaka  SMredor*  Co 

Chlcaco  A  OnaX  Lakoi  Dredgtag  & 

Chicago  Bridge  &  Iron  Co 

ig  &  CODstruction 

aBoetielO 

utnictlonCo 

ChrbUeALom 

Christie,  Lowe*  Berwortb 

Churohyari,  LB 

Clnclnnall  A  Suburban  Bell  Tele- 

ClnciDnsti  Buldiers'  Bupply  Co.,The. 


Pier  repaiig;  bnakwaler  i 
reveUnent  work:  oonitru 
at  phr;  bulldhi(  break* 
lebulldlnf  lupcr  ptar. 

Looomotlves 

Earth  Olllni,  drwlfhn 


Sand  and  giarel 

preBian,  receivers,  aiu  loenM- 

L«Dd  loritoraga 

Bieakwster  wok 

DredglDg:    eicavatlng    matKktl 
and  building  ■nbanxmenti. 


u  lor  dlk«  stone  In  >ettl«.... 

i;  bniikwatd  coBstrootloo . . . 


SUine  bl  breakwater... 

Ydlow.)ibie  timber. . 

Daiiek  Irani:  nv«s;  bnlldbig  ma-    < 
iieuvarboat;maneuTKlngbaata 

Rock  exeaTatkn 


gSC°£ 


braakiraUr;  ibieatlibic 


gS.iiai«:::.:: 

Dredging. 

Coal:  [ud 

Staaltmtlaa 

Hfa«  pUadrtTer  plant .. . 
BuUding...... --... 


SiQMntructiirework;  dredging... 
Bupvalractute      lor      hlghwar    . 


d  Vol.  II.  p.  230T,1 
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»».      ■ 

.^ 

Fotirarkita 
dhtrfctt- 

1 

i 

1 

14 

1 

\ 

1 
1 

i 

3 

I 

i 

1 
* 

IroDUMliUd 

ii™rt     hb. 

«.) 

i^^5&r"^ 

li.'- 

DD,  KB. 
A^C^D,  F,  t  0 

udoutflt;  nniovtigba«ia«L 



Eubw   and    pDa   drlvbw    nu- 
^  Stwrj;  iMiitawy  lor  *«lg* 

. 

S3 

*phMl«Co.,Th«.. 

tar.) 

W. 

ft^JrWontl 

i;!!:;;;;;;::::::::::;:: 

ormio.) 

•to.) 

U^'&lb^k^ 

Sfe 

lUpaln  to  bmlrwilw  Nid  oual 
aSi!^Wiph«. 

VhouATdtacnpta 

MoA.) 

«SSSffc.iS£.£S?  "* 

f 


i 


2S12      INDBX  TO  BEPORTS,  CHIEF  OF  EKOIMBEKS,  V.  &.  ABMT, 


CoDlraotor. 

OlCOD- 

Fot- 

F 

1 

i 

s 

1 
1 

3 
I 

J 

1 
S 

s 

1 

SS5«-i-  :::;::::::::::::::::: 

E«a,™Unn mud  ind Ixnrldm. ... 
DndElnn:  npclrltig  lirokwaUr: 
rock  wnk. 

Dtly  A  Hmnoui  DrK^tagCo. 

B,C 

lockkHpOT'sbouM,  ex. 

Removliwrock^WWii 

Dumpltu  d^'il^'  mtt^  i^m 

V 

D«s  McKdm  Brld««  &  Iron  Wcrki 

rlek;  sImI  Unrar;  nta  tank. 

^•SSSE,5SlSK-.'*^  -^ 

PP. 

A,B 

Dmre.    (**LydMi.) 

SSSi.iT'^":' 

Dubuqu.  Bait  &  Boiler  Works 

iSiS"^""^"^ 

\, 

DDfvd.    (SMAdamg.) 

ff- 

"Se?'  ■"'* '-»°'' "-" 

Donbti.    (Hes  McNiughUnj.) 

DunbK  4  BulUvio  Dredging  Co 

l>iuib*r,V.  E 

'?SSft,S.°^"""' 
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elar. 

■mmbtr 

Tor- 

'KSV 

S 

10 

1 

3 

1 

work;  darrlek  bokt:  dredEln(; 

LL  00  PP 

) 

ma.) 

Cravd.stODCUidllinlMr. ....... 

Rock  iseavallon;  ttooi,  jeltlw; 

A.B.a 

"S"  "-"^  ■-• '- 

) 

Sauare  timber;  mirlMiwI   Umber 

PP 

SSfS*^ 

Vu-lC^: 

y-) 

Pfl«  drlT«r  ud  dtnSk  pitlUt:  eon- 
stnictlsE  dirslUnf :  d*iiu,  slMM- 

Chuiojna  dam;  lock  tor  dtm; 

CoDitnicUoc  lock  kMpa'i  houa. 
Hol5tlnK«a(lii<K  nutUDta 

Btt.) 

I>r«l«  nuthlMTj;  dr«dg>  coo- 

ilmcUon. 
Sloua  ror  brMkwKt«r;  brMAwtler 

IrrAMKhlMCo. 

AA,  WW. 
B.QO. 

Tiitr-::::::::::::::::::::;::: 

^t.) 

CoDsUucUoD  and  r»i«lr  of  daou 

and  shorn  proUcllon. 
BuQdlOK  dama  and  tun  proUo- 

HK. 

HE. 

Co 

CC,  Kl. 

1- 

■j:j:::::;;:::::: 

gSX!::?r.'::::::::::;;::: 

S' 
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COOllMte. 

nnmber 

nr- 

riUSInionsArgnDBllCo..Th« 

1 

1 

3 

I 

1 

1 

\ 

I 
1 
1 

LedK«  tock  TRDOval;  roek  ucftra* 

A, 

fSSfbiW.':!.'....: 

Dump  Inti  itfTlea  bolt:  path 

^SS^'"";.: 

re 

Fnncb.    (Sw  b»ytan.) 

^^'^.^:^:] 

?fS^uir.^.'. 

Bpud  lift,  melton  tnune,  md  At- 
FiXtologbooni. ,.... 

Kl£;t% 

C-oTumictinc  kHk  ud  dim 

'^J^-^ 

OnbUi.    (SMHdmni.) 

Sl^e^::::::::::-: 

DT«d(liit:  l>dc«  rod:  nmonl 

^&£^^^ 

X3 

Olllapl*  Co.,T.  A 

oc 

BbotQuat  pwi,  wBfri  for  Oam, 
lock  for  monbia  dun,  atone, 
iDckiuddun.. 

GaldBiaMiDndcliwCD. 

do 

SsSfiisc.-.-.:::::::::::: 

sas!;L;'s?::°!!°;i 

iHal  inTkoD  pMrtt  te^^oliM 
O^iirttaidlto 

Onimv,  H.  a 

00, 
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RMtotdvatlhii... 
PkrttMiMiuitliiD... 
KipKlrincniubaM 
OMoUMlMuiab.... 


WliHtuiltrHlh 


■troetlgn:  tmakvaWr  ud  pkr 
bad!. 

Cook  MOkratkia,  rabble  maaoi 
bnitint*:  dippfr  dmtft:  rip- 
rap: rabblataiM  ooTwtnci 
dndfiH:  baOdfaf  (rib  bmE- 
■aUf;  Uiiib«  nqMrMraotnn; 


BrMMw' 


:  brUi[s  OMUtruetkio. 


Look  |M*  Umbw 

Dmicliit ;  building  phr  and  bnoli' 

Dndttnc;  alavu  ud  ramoirlDi 
pto. 

L«u*ortnf 

Dndilu 

WrDQibtlrai 

DniUhf. 


JoiiiU  hr  dndfi 

Dndttof 

I>r«dK«Eb« 

Bollin  uid  HxtiirM  lor  m 
rrMOOt^waadm  hull. . . 
WoodiBGufai pUM,  hin 
Hbtottiii 


BuUdluf  laimrh 
Dradcbic 


CoDMrucllnc   qnuUr    boot   and 


«  mil;  OQDCTaU 


UaohliMrT.ati 
hnlL 

Dredcbic 


Dtivtat  pUi 


HU.OO. 
HW.OO. 


UM,  NN,  OO. 
HH,00, 
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Hausltr  A  Luti  Toviog  Co 

Hawaiian  DradElngCD 

BarvudCo.itba 

Hanrd.J.t 

Healy.EdwtoS 

.  Hcoiin  Jt  RjBD 

Haffroo,  Isaac 

HegBWald  Co.,  Choi 

Beldnnkainp,  1 ------ 

Helgason  Brta.  A  Gai^ib'.'.'.'.'.'.'.'.'.. 
Hendiraon.   (floe  Ptut.) 

Emliaeaar  A  ViUEbn 

HflTminnm  d  Fofiinflr--..- 

Hwirich,  J 

Hanrr.    (SHdm-k.) 

Hesa,Blic 

HkktwBicB 

Hlckler,H 

BlntnsOIl  &  Fuel  Co 

Elua.   (S«*Hlla.) 
BUantth.    (BasJoW.) 

BltaAHlm 

ElUsboroDrtdEintiCo 

BlncUay.A-R 

Etngst<ni,  E- J 

Hlnch  Lumber  Co 

HiU&RaMIa 

Hon,    (B»  Maaaa.) 
BoQwbaebAMHy 

Hidlerbacti  «  Ma;  ContracI  Co.,  Thi 


BolUnisirDrai.    (BMBartui.) 

BotnuB.  I.  W 

Bonia  Drtdcing  Co 

Uoma  TalephoDa  Co.,  The 

Bops  EDglnccrlng  &  Supply  Co 

Hocton,  Horace  E 

Uoullon  Lumber  Co 

Houiloo-Rickiu'dsUredelngCo 

Howard.  E- 1 

Boward  Shipyards  Co 

Hubbard  BuiidlnsA  Rsiity  Co 

Bubball  &  Co.ThT  W 

Hugo  A  Tims 

Bii^H"  Bna-  li  Baogi 

Boll,  Edmund 

Bunkln  Bros,  CoustrucClon  Co.,  The- 

Hunler  A  Frey 

ButhoiBCber,  C.  C 

loenhower,  Ceo.  W , 

Inland  Marine  ConstrucUoa  Co 

Inland  WatarwaysCo 

Illinois  Bleel  Co 


Dredgtaig 

Dredge  bucket 

Coal 

Cemml 

Lavee  work 

llBobmary;  liesdaa  tor  dain:  i 

iron  work  lor  lock  gsM. 

Rapoiis,  landing  plan 

DredRbig 

Woodwork  Dl  bouaa  at  fuard  lock . 
Dredging;  retaiiordllE  dlka- 
dofrtck  acow   with  diver 

Rlra  olbaati;  dredihig 

Fuel  oil -..1 

BulWlng  power  house 

Dredging;  bin  of  dredging  plant . . 

Fralghtage 

ItemOTaT  of  dikes  and  dredging    i 

Coal..-.'".!!!;"'.!!"!!'"!!!' 

Constructing   roadway:   conduit 

ing    stocehouaa    and    waltbig 

Rapaln  to  dam:  renewal  al  dam 
and  abutment  Ft  lb. 

Building  lock  and  dam,  dikes; 
movable     dam;      cronstructing 
guide  walls;  gradhig,  etc.,  pi'~ 
for  dun.  abutments;  piers  ai 
wBlie;  [oundation  lor  navigable 


Dredgine 

Constructing  telephone  line:  ri 

lelephonelnslruments. 
Instaning  gas  engines  and  starting    i 

Bolsung  carriages 

Piles 

Dredging 

Steam  Uudos;  dump  scows,  hulls; 
lowboat;  repalrlni  dredge  hu" 
barges;  construe  ling  snag  bo< 
repslrlog  snag  boat. 

Bulfdhig    cBbin    and    works 
dredge;   conslrucllng  hull;  i  _ 
pain    to   floallng    plant;    con- 
strue Ihig    ice-making    and    re- 
frigerating plant. 

Dredging;  hire ol boat ,'! 

Kevetmentwork;  limber  pile 
sliuclloni  pier  work  and  di     _ 

a;  piles:  supentructure  pier- 
ging;  stone  tot  ice  pla  and 
bulkhead;  pier  construction. 

Dredging 

Buperstructure  conitruet 

Tndning  and  building  dikes:  K-    ' 

Btone  and  spaUB. 

Boat...'-!!!:!:!::!!;;!":": 

Breakwater  work 
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For  wor kiln 

•It  V»^t  Co.  A 
■ctCo. 

10 

J 
1 

1 

Look   ralTM,   look  gtMs;   altd 
work  for  lock  pitv;  bolU:  (ur- 

rtbDld.) 

R«k^„ii«,:d.k.«p^.... 

CoiulrucUiic  nimy  bo»t;  boH«r; 
npaJn  to  cLredn  uid  lui:  bun 
coostructloti;  rabuildlng  boil. 

v.  B.  HOdreth 

offl«  aad  wtmoom. 

(t!,  EE. 

nwim:      MeOulr»; 

i.) 

D>.) 

Hi^toi' 

Towlnn,  doeMM,  UKl  repalrlDE 
ii»  bwfi^dMk  a^t.  fuel  e>t, 

hull  tor  crwiB  tHWt. 

ER. 

si^toi'lKks 

aindigra«l;hl«oftauw 

§§: 

p 

ta^AHoltaiic..... 

M.^ "piii  »d   ™k-;^k: 
8i^d       11. 

cc^ 

K  H 

i£ 

v-L ::;: 

hratb....^. 
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KtacBrtdnCo 

SlnfnFanl  Faundiy  i  Uadiiiw  Works, 

ElDgsloo,  E.  I 

KlnDcjJr.,  Jh 

Khuw  *  Bona,  T.  W 

KlDserCo.,  E.  A 

KtrdmM,  AHiert 

Kirk.    [S«a  Bfaerklan.) 

Slrk.W.A 

ilrk,  Drboot  &  Co 

KbjkHtrlek,  J.  D,,  uid  W.  S.  Loue' 

Knobiock  A  Shclloi 

Kolkmcyu  A  Co.,  H.  W 

Knmca  PorUand  Cament  Co 

KDtcher,C.  W 

KnU«rACo.,W.N 

Kreba,  B.  E.,  ud  T.  C.  Cattl 

KfumA  BsDki 

Knu!l,H 

Lackawatuu  Steel  Co 

LaEvetle  DrtdEP  ('« 

LakaErleUredRlniCa 

L»ke  Shore  Stone  Co 

Lake  SupMlor  CoDtncLlug  A  Dredi;- 

I«inintacne,  J.  A 

LuMlor,E7j. 

Lane  Broa.  A  Co 

'Uaitfara.    (See  KlrkpaMok.) 

Lanfernuui,  F.  D 

Lawill  Bridm  &  Iron  Wcrks 

T,afhHin  C  H 

I«lta&  Tbtt?  Conalruetlao  Co 

LaiubUn.    (SeeJoora.) 

Lawtoni*  PalnWr 

lawless,  T.  Chenej' 

Lawnnoe.    (Soe  Adsrholt.) 

Lawmnoe  Cemeiil  Co.,  Th« 

Laydon,  Darby 

LeH&smlUi 

Le«kB,  J.  W 

LiSthsm  &  Smith  Towing  di  Wraek- 

iS^md 

LtHper.    (Bee  Whipple.) 
LenreARhett 

LehlFh  Portland  Cement  Co.,  The.... 

Lennni|,  M.  B. 

Leonard.    (See 

Leonard,  R.L. 

Lester.    (See  n'srren.j 

Lflttener.    (Bee  Uarrla.) 

LawlalftedcliiECo.,  L.  If ^ 

Lewb  InvHtinent  Co 

Lewis,  L.  II 

Lidnrwood  Usiinihettirliit  Od 

LMke  Hardwood  Mfll^  Lombir 
Co    C.  F. 

Undlajr  ACo 

LtDshsm,  CuToU  A  Co 

Llngli 

UtUa 
Lochi-.    . 

Looks-bft,  Q«ana. 

LocUuft,  Ratwt 

Lockow,  AIb<rt,siidJ(AdC<mp«i.., 
Loeb.    (8m  Haapcman.) 

Lot.  «  Co.,  r3TT7.7^ 


Hnperitrueture  of  railroad  bridge. . 

Bcotdi  boUen;  fuel 

Dredgliig 

Drm&(  weU  and  fitting  wit 

Earthwork 

Fbolnc  Budiliie  and  Ised-roU  at- 

taAment. 
BuUdlut  and  repair  ol  dams  and 

ibm  prottetlcnt. 

Hire  ol  diedglnt  plant 

Cooatnnitlon  and  repair  «(  dlkea; 

dndElng. 
Hire  01  towboat  and  erew,  quarter     ' 

boat  and  barge. 
Confttructlng  dam 

Cement.. 

Lumber 

Steel  leaves  fur  bear  trap: 

Wooden  pOQlooQS 

Soowbire 

Dredgbu 

SteelpUtig 

Supentrueture  of  highway  bridge.   . 
Dredging:  hire  of  dredging  plant . . 

Satidimd  stone 

Dredging:  sand  and  raok.... 

LlmeatcDS  rock:  piles 

ReoooitrueUng   abutments    and 

mjter  illl  lor  goard  gales:  buUd- 

tng  look  and  dam. 
CoDstriictbig  shore  proleetkB 

Jetlrwork 

Supentructars  ol  railroad  bridge.. 

Dredg&ig 

Jettr  oonitnictlooi  slooe,  jetty 

Dredge  tender  litav 

Hhe  ot  Boatbii  plant 

Whig  darns,  and  repabs  to '„'. 

Dredgbig  and  )etty  ooDSlruetlon... 
Rubblestone 

Diedghig 

Cement:  sand  and  grsnil 

Files:  lumber 

Construottng  leTM 

ExOTrntkn:  nxft  remoTal  and 

Hke  and  leaa*  el  rooms 

Ei^mtBTor  snag  baiat '.,.'. 

Oaklombw. 

Poondatkm  siid  msaonry  oi  iu 

at  guard  look. 
Bspalra  to  snag  boat 

Timber 

Dredging  plant  hire. 

Bent  of  office  room 


■nttong.  .tc.        J 
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ConU'actor. 


UcKba^r.J 

McLean  Oontncting  Co 

McMurrr  Contracting  Co.;  J.  W 

McNaiit^ton,  P.  B.,  and  O.  E.  Dun- 
bar. 

McQuada  Co.,  J.  H 

McSpfa  it,  John  and  JoMp'i 

Moady-Orar  Lumbar  Co 

Mainkan,  D 

Mamphis  Machlna  Works 

Manf  Lumbar  Co. ,  The 

MarriU-Stavens  Co 

Marritt^tavanii  Enginaaring  Co 

Marvy-Elwell  Co 

Matsgar,  Dalbart  E 

Michigan  Bolt  &  Nut  Works 

Middlaton.  Robt 

Midland  Land  &  Improramant  Co... 

Midland  Bridge  Co 

Miles,  B.C 

MUholland  Co.,  J.  &  J.  B 

Mlllen  &  Co.,  Robt 

Millar   (Sea  Pihl;  Sang;  Randerson.) 

Miller,  Andrew 

Miller,  Bawley 

Miller,  J.  D 

Miller,  J.  H 

Miller,  John 

Miller  Supply  Co 

Miller,  w:b 

Mills,  John  L 

MOwaukaa  Bridge  Co 

Mmer,  C.  A 

Miner,  E.L 

Miner  Engineering  Co 

Minneapolis  Steel  &  Machinery  Co.. . 
Missouri  Valley  Bridge  &  Iron  Co., 

The. 
MitcheU.    (SeePoweU.) 

Mitchell*  Co 

Mitchell.  John 

Modem  Steel  Structural  Co 

Moffatt,  Alex 

Mohler  Lumber  Co 

Molt,  A.J 

Manongahela  &  Western  Dredging 

Ca 
Monongahela     Rlvar     Consolidated 

Coal  &  Coke  Ca 

Montgomery,  Samuel 

Moore&Slebar 

Moore,  R 

Moreing,  Lewis 

Morgaotown  Cement  Building  Block 
Ca 

MaRell,O.R 

Morris.    (See  Frankman.) 

Morris  A  Cumings  Dredging  Co 

Morris  Machine  Co 

Morris  Machine  Works 

Morrison  Bros 

Morrison  Dredging  Co 

Morton,  A.  E 


Approxi- 
mate 

number 
of  con- 
tracts. 


1 
1 
1 

3 

30 
1 
1 

1 

1 

10 


1 
3 

1 
1 
1 

2 

1 

1 

13 


1 
4 

1 

a 

7 
1 
3 
1 
3 

3 
1 

16 
4 
3 


8 
1 
1 

1 
1 

1 

7 


3 
3 
1 

1 

13 

1 
1 
3 
1 
1 


For— 


For  works  In 
dfetricta- 


Repairs  and  protection  to  em- 
bankment. 

Dredging 

Revetment 

Earth  and  rock  axcaTition 


Dam  construction. 

Dredging;  ro6k  removal 

Lumber 

Constructing  4  lock  tenders' 
dwellings. 

Refrigerating  plant 

Fir  lumber 

Repairing  dredges;  piUng  and 
stone;  constructing  pump  ooats; 
building  combined  dredge  and 
snag  boat:  hire  of  dredge. 

Dredge  bucket 

Repairing  bridges;  building  high- 
way bridge. 

BreakwiUer 

Bolts,  rods,  etc 

Construction  of  quarter  boat  and 
pile  driver. 

Dredging 

Constructing  locks 

Rock 

Steel,  valves,  etc.;  filling  valves, 
anchorages;  steel  castings; 
structural  steel;  iron  and  steel; 
machinery. 

Pier  repairs. 

PUes 
Dredging 
Rock  removal 
Dredging 

.do 
Telephone  supplieB 
Oil  and  gasoline... 

Dredging J 

Constructing  steel  drill  boat  hull  i 
and  sluice  gates.  > 

Dredging 


CC, 

L. 

OG. 

PP. 

FF. 

D,  E,F,  0. 

DD. 

CC. 

U. 
HH. 
N,  O.  P. 


N. 

TT,UU. 

YY. 
PP- 
Q. 


NN,  00. 


.do. 


.do. 


Iron  and  steel;  rods,  clevises,  etc. . 
Barges;   constructing    lock   and 
dam. 


Dredging 

Boilers 

Sluice  gates,  manufacture  and  da- 
livery  of  aqueduct. 

Clav 

Wh'ito-oak  timber 

Piles 

Removal,  dike,  and  dredging; 
hire  of  dredging  plant. 

Constructing  scows;  dump  scows: 
wooden  hull  gravel  barges;  hull 
maneuvering  boat;  coal. 

Building  barriers 

Pile  and  brush  dike;  bulkhead 
rep^ha  and  oonstruction;  re- 
moving jetty;  hull  for  dredge; 
Jetty  construction. 

Dredging 

Barrier  building;  sand  and  gravel. 

Concrete  wofk 


Building. 
Dredging. 


Pump  and  engines 

Dredge  machmery 

Levee  work;  removing  log  Jam . . . 

Dredging 

Removing  cross  banks  and  build- 
ing ambankmants. 


CC,  oo. 


M. 

CC, 

JJ. 
PP. 

CC. 
HH. 
CC,  FF. 


BB,CC,DD»HH. 


VV. 
V. 


R. 

XJV. 

FF. 

FF. 

A,  B,  C.  D,  B,  F, 

0,0. 
U. 
WW. 

x,xx. 

G. 
JJ. 


fioll:  rte'*"'] 
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Fwwofbta 
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1 

IS 

i 
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11 

1 

1 
1 

FF 

Otnias.) 

SSi'*co^ 

pii-) 

''idgldfCo 

gaia*  walla,  powct  booK,  dtni, 
itmUMUl;  (ndlDi  tod  i»v1dr. 

(■tnwnt 

hc>u>M,re|nln.aM. 

)    ' 

Timber  lor  dump  kowi;  lumfav. . 

l^^^fe: 

EE 

Cluing  gUe)  kod  out-Iron  maio- 
ban  lor  lock   pl«:  dlsUlUUf 

«.«■  ™ 

lord  Tnntpcrt*- 

L.ueTsm^'^'ii';^  v.^^: : 

Dred^ni  mud   nimavliiit  wreck, 
^dArr<lge.ppr»ch,.W. 

f»<«Bin|Co. 

Dwdtlng;  retaining  wilt;  Olllni, 
loillnd,  nodding:  fimmtlnft 

P,U,88,TT,Dn, 

TnuutonnenandoDn-llch 

RebuadlniudrepBlriDglxitM.... 

3T?:'. 

»«iii{i;Tta;;;:: 

tafWgi, 

CC,  DD.  HH. 

( 
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Ongm  RaltliiiCo. 

Oneoola  BrldgB  Co.,  The... 


O^UmTBI 


m.    (8«e  Ship] 
Foolflo  Brldga  Co... 

PBdflc  KedBHiatlon  Co 

Padfle  TBlephoM  A  T«l«graph  C. 
Pukud&Co^R.  O 


:fcard  Dndging  C< 
[t  ASbnabli 


-Painla'.    (S»  Lawboni.) 


PKlmts.Ouj  V 

railli«,AV'm.  F 

Paquat,  JodCph 

Pv\(r.    (S«  Schmidt.) 
ParkHibilrg  A  HutetU  Suu 
Pftrkenbnrff  DockCo........ 

Pkrkanburg  Mill  Co.,  The... 


PwTlsh.    (See  Spence.) 
Fmott,  Rlchanf. 


Ju  Bros.  Co.,  The 

Paymsit.F.X 

Fearaoo.    (See  Tsyloi.) 


—teDredEtngCa.. 

PtrlDl.'Boniano  V 

Ferkhison,  Frank 

Peny,  Frmk 

Perry.  R.  A 

PettrabuTi  Iron  Works 


PicMo,  Davliii 

PIcton  Island  Red  OnnlM  Co 

Plgein  Hill  Qnulta  Co.  (see  Rock- 

pftjikniw 

It  A  PmttsnCD.,The... 


Plmbargb  Forge  &  Iron  Co 

PRtsboivh  Induabiil  Inn  Worke. , 
■"■"*■ — *■  "uiattctarlor  Ct 
nwtiBMCo. 


PttubniTh  TroDey  a  Fan  Co 
ntlibiirgh  Velve,  FoimliT  A 

struct  Ico  Co. 
PneumellcCalMoaCa 


Oflloeraoaia 

RebnUdlDKlark-m; 
8t(oe  end  spalls... 


ComimcUnE  s(««l  blchm;  bridge. 

WaUr-lrant  srlvlt^H. 

Repairtng  KtUea;  MawaU. 

Baaiovliic  tmOa  bents. 


Hire  of  dredge  Bad  >o 


Removing  rock:  < 
Ledge  rod  nta 
■h«bi  Okertng 


Dredgiiu;  rock  ramora]. 

FouiKlatlaia  and  vails  lot  loAi 
and  piva;  excavating. 

Bonding  bairlK  and  tnlat  wall 


Constructing  flab  la 


Ttmbar. 

Raistng  parte  ol  tetllcai  raising 

training  wall. 

Dredging;  jetty  mik:  bnOding 
-•■ —  proiectkn. 


Dred^ 

Cou&uctlng  we 
going  snctKii  d 


RoDorinc  ledge  rock 

Jetty   worki  Cautmcti 

latty  onutnietlin;  Moa 

gWtlee. 

Stone  for  breakwater 


Dredgtag..'. 


Irtn  and  steel,  pmups,  oto. 

Bolts,  rodi;  manulaeturad  atail. . . 
SnpBntnictora  U  hlghwrn;  bridges. 

Forglngs  lor  dam 

Ptpa  Stttngs,  pl[iaa,8lr  ncatnn. 


11.  p.  23OT.1 
u.etc.        J 
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Contractor. 


Roe&  Woodrow 

Roetzel  &  Chipman 

Rogers  d:  O'Brton 

Rogers,  Geo.  A 

Rogers  Lumber  Co 

Rooney,  W.  E    

Rose,  C.  S^  and  F.  X.  Pouliot. . . 
Rosedale  Foundry  &  Machine  Co 

Rosedale  Foundry  Co 

Ross,  P.  San/ord. 


Ross,  R.  O. 


Roire  Bros.  Co 

Rankle  &  Wright 

Runyon.    (See  McKay.) 

RusseU,  W.8 

Russell  Wheel  &  Foundry  Co. 

Rust.    (See  Swift.) 

Rust,  Swift  &  Co 


Rutherford,  H.  8 

Ryan.    (See  iJearin.) 

Ryan.  Geo 

Rye  «  FlemlTi!' 

Sabine  Transportation  Co 

St.  Paul  Foundry  &  Machine  Co. 

Salman  Brick  A  Lumber  Co 

Sammon8(^.,  £.  A 


Sanborn,  Geo.  W 

Sanford  &  Brooks  Co. 


Ban  Francisco  Bridge  Co 

Sang,  Alex 

SangA  Miller 

Sang  A  Preston , 

Savage  Construction  Co 

Savannah  Dredging  Co 

Savannah  Engineering  &  Construo- 

tion  Co. 
Sawver.    (See  Hamilton.) 

Scaiie  Foundry  &  Machine  Ck> 

Scales,  Joseph 

Schimp,  Mary 

Schmidt  &  Parker  Packing  Co 

Schmidt,  Ernst 

Schnorbach.    (Soe  Bennet.) 

Schnorbach  &Co.,  L.  E 

Schoellhorn-All  recht  Machine  Co 

Schroeder  Lumber  Co.,  John 

Schwartz  F  ound  ry  C  o 

Schwanschild  &  Sulzberger  Co 

SoofieldCo 


SoottCo.,  T.  A. 


Scott,  T.  A 

Sea  Coast  Construction  Co. 


Seattle  Bridge  Co 

Seattle  Construction  &  Dry  Dock  Co., 

Sederquist,  J.  W 

Seely-Taylor  Co 

SomiandeA  Durocher 


Serral,  W.L 

Shafer,  J.  Clements. 
Shawver  Co.,  W.  K. 
Shea,Thos.  J 


Shelton.    (See  Knoblock.) 
Shelton,  W.  H 


Approxi- 
mate 

juimber 
of  con- 
tracts. 


1 
1 
3 
1 
1 
1 
1 
1 
1 
44 


17 


2 
1 

1 
2 


4 

1 

1 
1 
1 
1 
9 
2 

9 
10 


2 
1 
1 
1 
2 

2 
2 
1 
1 
1 
2 


1 
3 

1 
1 
1 
8 
3 

1 
1 
1 
2 


For— 


Lock-gate  timbers 

Repairs  to  lock  and  dam , 

Dredging;  excavating 

Removing  reefii 

Lumber 

Dredging 

Constructing  buildings 

Castings  for  dam 

Machinery 

Dredging;  removing  stone  and 
ledjge  rock;  constructing  and  re- 
pairing Jetties;  sand;  riprap  In 
breakwater;  material  in 
waU. 

Constructing  mound  on  Jetty; 
stone;  repair  training  wall;  Jettv 
work;  stone  for  revetment;  rock 
removal;  dredging;  hire  of 
dredging  plant. 

Stone,  Jetties,  dike  extension 

Piles 


Breakwater  work 

Gate^  and  sluice  valves;  duioe 

gates. 

Revetment:  repair  of  dams  and 

shore  protection. 
Hire  boathouse , 


Flat  scows , 

Clay 

Lumber 

Grated  covers  and  f ootwalks 

Piles;  lumber 

Boiler;  ice  machinery,  refriger- 
ating plant,  distilling  plant. 

Coal 

Timber  r§vetment,  piers,  sluice, 
ete.,  and  repairing  and  retain- 
ing lianks;  dredging;  Jetty  con- 
struction; dump  scows. 

Stone;  dredging:  reclamation 

Pierhead ;  stone  breakwater 

Rubble  mound 

Damage  to  breakwater  r^iaired . . . 

Pits  and  foundations 

Dredging 

do 


For  works  in 
districta— 


Wrought-iron  and  steel  horses. 

8  tone 

Rent  of  houae 

Meats,  eto 

Dredging 


DD. 
BB. 

g,QQ- 
E. 

HH. 

PP. 

PP. 

CC. 

FF. 

^'J^L^'  ^'  ^  *' 
O,  P. 


N,  O,  F. 


88. 
JJ,  NN. 


GG,  HH. 
L 

MM. 

PP. 

U, 

HH. 

HH. 

HH. 

WW. 

H,  J,  L,  M. 


88,  TT,  UU,  YT. 

LL. 

LL. 

LL. 

JJ. 

N,0. 

O. 


CC. 

PP. 

UU. 

UU. 

MM. 


Breakwater  construction;  pier 

Marine  engines;  winches 

Fir  timber 

Repairs  to  dredge 

Meats 

Dredging   and    change    in   pier 

plane;  constructing  piers. 
Hire  of  lighter;  removing  bowlders 

and  ledge;  dredging. 

Dredging 

Stone  for  breakwater;  breakwater 

construction. 

Dredging 

Construct  ixig  dredge 

Steel  for  lock I  8. 

Dredging E.  F. 

Derrick  and  diving  plant;  dredge     PP. 

boat. 

Timber 

Removing  dike  and  jetty 

Tinwork 

Installing  oU  tank;    oil-banibig 

system. 


Pier  eoBstruction;  ftooe;  oonoreto 


GO. 

N.HH. 

PP. 

HH. 

HH. 

L. 

C,D. 

C. 

C,  D,  Q^ 

XX. 

w. 


JJ. 

L. 
EE. 


SPBCUL  atmJEOTS— OONTfiACTfl. 


lelor. 

ApFTDlI- 
OtttO 

ramlxr 
of  ton- 

Foe- 

Farvortaln 

10 

1 

1 

a 

I 

G 

PP 

wctliifCo 

,^.'a,rs: 

AA.CC.DD. 

npkin  W  I  ruib  dwni;  IwnH 

Co. 

) 

»5&.S!S&:!SS! 

-"Ir-r 

§|srr^: 

srKu 

8J      ■ 

do 

Iroa  and  (tatJ:  liolti,  wulun,  ele . 

ptaooa  A  Ttfe- 

DndrlnKuid  rock  Nmoval 

ffa*"- 

?■ 

^sg.ff.kSii"*-' 

CCHH, 

I>«HtagCo 

DMdjjiDi:;    ntfiUiii    mMU; 

BS.UU,YY. 

ionCo ^..  . 

5P.««- 

?!!• 

■miaciwico 

LUitkDdulniliawwM* 
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Stand,  I.I 

Btanhai.    (8w  UcOuln.) 

etauiuSalt  A  Lumber  Co.,  Tba 

Btabblon  A  WoiuU 

BledsJohuB 

BtiniToiuidr;  AUmUmCo- 

Stwrit-Thomu  FomidrTCa 

SUveaa.    (B«  ittnlU.) 

BtlllwoU,  Josnih 

BtoU.J(inT.. 

Btooe,  rhu 

BMiwt,R.  I 

atrcalK,}.  B 

BtrongiCo.,C.  H 

BturgMn  B|T  Stone  Co 

Bturgh.H.  H 

BubmulDsContncUDgCo 

Bubmu-ina  Sifnsl  Co 

BudBcUy  A  SonSjC,  F 

BulUvui.    (BeaDunhu.) 

BuUivan,  J.  I 

Bullivan,  J.  H.  A  D 

BuUivftn,  I.  K 

BulllTBD,  L,  B 

BuUlran.H 

BulilMrgK.    (See  BcbwustdiUd.) 

flnnPipaLlnaCo 

Bnosat  LDmber  Co 

Bupvlcr  Portland  Camanl  Co.,  The. 
Bupide,  J<a*pb 

Butter,  I.  L 

BwBTbrUsi  Jm- a 

Bweeney,  J.  W- ....-..., 

Bweanajr  Bblpyard  A  Foundrr  Co. 

BvUt.*  (See  Ruat.) 

Bwitc*.ro 

BwUl&Rust..: 

Bw(iigta*Co.,J.  A 

Tiaim*  Diedglnd  Co 

TiUrlco,  CeimiDe,  and  Uy.  Watson. 

TtJbott  A  Co.,  H.  E 

Talbott  Co.,  H.  E 

TaiuMr,  Lewii 

TalemA  Boweo 

TalnaU-Brown  Co .... 

Taylor.    (BeeSaely.) 

T«yl«  A  Pearson , 

Taylor  DredllluCo 

Tayl™,  H.  W 

Taylor,  V.E , 

Taylor,  W.  H , 

.    Teo»dde,A.B 

Torebone.    (See  Drackett.) 
Ttnj.    (BaaUtta.) 

Thamn'Taw  BoatCo.,  The 

Thonai.    (Bee  Etfrrll.) 

Thonm,  E,  J 

Thomas,  J.  C 

"■   -        nCo.,H.  B 

a.J.b 

nj^  W 

TUna.    (deaHuto.) 

Todd  A  8009 , 

Toledo  Dred^bM:  A  Dock  Co 

Toledo  ImprovNiieot  Co 

TowIb.    (SeeBiQlth.} 

TrtMCo.,  Wm.  R 

TrgMtata  Eleetilo  Co 

Triumph  Kle(itric(».,Tbe 

Twlcp,A.I. „ 


Dtadclm 

Hemlock  timber 

Breakwater  onutructlos 

Couatniecloi:  oOee  buUdltw . . 
Coal  ohutee;  bclte,  waihera,  i 

luctloo    pipea   In   dndie: 

pairatadieilfe. 

Rapatrtiudlka 

Rent  of  olIlOB  room 

Pita  and  loundatlca 

PBlniand  hruah  IiaclDS 

Removal  mas,  etc 

Jetty  work 

SockniMnika'/.'.'.'.'.'.'.'.V.'.'.'. 
Ledge  removal _..__... 

Hire  ot'tiifl! !!"."!!  I"'.!  *"V 

Removel  of  ledge  rack 

Hire  of  tug 

Dredetnc:  hlit  of  ttw:  diedgtng 
plant;  drill  boat. 

Fuel  nil 

Lumber 

ConaCructlng   mai;   boat;   ac 

.    dredge;  barfie;  tuf. 

Whlte«ak  timber 

Subelsleoca  mppike 

Btone 

CODStnictlng  slfn>.wheel  tugboat; 
dredge  anid  inag  boat:  woodao 
hull  atoambot;  nuuhtnerj. 

Ueata 

Dike 

Concrete  wtrk 

Dredging.; 

Eicavathig  and  deposltlDt  m 

BuUdlog  lock  and  dam;  annon 

concrete  pavaamt. 

ConBtnictlng  lodt 

Hire  ol  towboat  and  crew  ai 

plant  tor  removfaig  macs. 

HoMlng  englDa 

JettT  work;  aheet  pllli« 

RemoTtngmatKlalaulledgaroek.   I 

Dredging 

Blow 

Ereetlng  hick  kMfMr's  housM 
Dredj^ 

Ledge  ramoTBl..,..,....,.... 

Ralalng  eraat  ol  lock  and  dan 

Dam  oonitmeUon. 

PUm  driven  In  btadi  Dear  dll 

Band  BOd  (lam. 

Bqiain  to  dam 

BuUding  dweDtnfij  onthoan 
Dndging,,.. --.,. 

Dredge  o(natruiiUm...L 

£leetr(o41|ht  plant 

ElectrloJl^t  plant  for  diedg 
(rlgantlnx  plant  lor  anag  bi 
Csoinutlngdlka 


SPECUL  SIJBJEOTS — OOKTBAXJTB, 


Drrtjiiw. 

Timber 

SUanlka,  paTcmniU.  Mc 

BolU 

UcUl  work  lor  dump  tatfr.  looo- 

motlt*-tn«  boUer. 

DredgloV.-'.-iii-ii'-'*'!"'!!!*"' 

CoDBtriKtloa  md  rapair  nf  dlkn: 
dradginf;  bmknMr  otoatruo- 

PrioUiiidurt* 

IMmbfiJ^v^'."'^y^v^'.'.'.'.'.'.'.'.'. 

I>Ui*  coDatnicUon 

Dnd(iii( 

Anraonfai  Car  lock  cMm 

Ston*  for  ntlslnir  lack  mlb 

Airtankilordam 

Fllta  Mid  limbar 

Dlkework 

Dradgtei"! "!!'"!!;"""":::; ; 

nepafri  to  dradga:  pantoon  pip* 

luw  and  flttlncn;  bollara. 
Lock-raw  vdvM  and  rods;  malal 

llach[nar7,  etc.,  (or  dantck  boat 

Ramovlni!     rock;  "jBVty"workV 

dradElng;  dike  repalra. 
FunilAln(aiidlnj.iu|[lnKaIr«im- 

pnaon  tad  pipe  work;  boUar- 

Staellnatlaa'. 

Build  Inn  lowboM 

Dni^t.../^y^v.7^"'.'.'.'.'.'.'^'.'. 

Electif c  cable  siid  win;  taiapfaiBie 

and  arc  rablca. 
ElcaTatiog  and 


Hemlock  Umbar 

Timber 

C«iwt , 

Conatnietlng  dwelUoa 

Buildings 

Coodonaer 

Earthwork 

Look  work , 

FlrUmtim !..."! 

Bnlldtiif  dame  and  ebore  protao- 

BuUdfag  pl«;  ravelment;  gimTd. . 

Suction  pipe  for  dredge 

Conilructlng  motor  lauitoto 

Pabblea  or  gtaval;  placing  atone  In 


1 


CC,  DD,  UU,  BK. 


U.CC. 
BE,  JI. 


/ 


X,  AA.  CC,  DD, 
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Contractor. 


WfllaniAtte  Iran  &  Stoel  Worka. 


WUliama,  Matthew  C 

WUliama,  Rile  £.  and  Frank  C. 

Wimam8,T.J 

Wills  Construction  Co.,  F.  K. . . 


WUls,  Franklin  K 

Wilmington  Dredging  Co 

Winnaboro  Granite  Corporation. 

Winston  Bros.  Co 

Wlntera.    (See  Caughren.) 
Wisconsin  Bridge  &  Iron  Co.... 


Apivoxi- 

mate 
number 
of  con- 
tracts. 


Wiseman,  W.  H 

Witter,  W.G 

Witter,  W.  G.,  and  Marshall C.  Harris. 
Wolter.    (See  Riebolt.) 

Wolter,  Jos 

WoodCo.,  W.  W 

Woodman.  Frank 

Woodward,  Roland 

Woodrow.    (See  Roe.) 

Woodward,  Wight  &  Co 


Worden,  F.  E 

Wright.    (SeeRunkle.) 

Wrighc,J.O ^ 

Wright,  Perry 

Yant&Co.,N.  D 

York  BrideeCo 

Young.    ( See  Lord. ) 

Younker,  J.  H 

Yuba  Consolidated  Gold  Fiekls. 
Zenith  Dredging  Co 


3 
1 
4 

8 


1 
4 

2 

a 


2 

1 
1 

1 
1 
1 
1 

4 

1 

1 

2 
2 
1 

1 

1 

10 


Castincp  for  dredge;  constmctlng 

steamboat. 

Water-front  privileges 

Guard  cribfl 

Lock  keeper's  houses;  buildines.. . 
Timber  bulkhead   coostruction; 

piles,  etc.;  wing-dam  oonstruc- 

Jetty  work 

Dredging 

Stone 

Earthwork 


For  works  ii 
dbtricts- 


Superstrurture  of  single-trade  rail- 
road bridge. 

Lumber  and  posts 

Dredging 

do 


....do 

Power  house 

Steel  horses  for  dams. . 
Hire  of  dredging  plant. 


Subsistence  supidies;  provlslciiB; 

parts;  grocerus. 
Timber  and  plank 


Barges 

Service  boats. 
Lock  gates... 
Steel  trestles. 


Piling 

Training-wall  construction. 
Dredging 


W,WW. 

HH. 
EE. 
CC,FF. 
H,L 


L 
L 
M. 
JJ. 

JJ. 

EB. 

TT. 
TT. 

MM. 

CC. 

EE. 

P. 

HE. 

MM. 

HH. 
EE. 
FF. 
EE. 

LL. 
UU. 
LL,  QQ. 
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SPECIAL  SUBJECTS. 

OBTS,  CHur  OF  aNoimMBS,  V.  a.  asmt,  isee-i9i«. 


1 


UDlMd  States  lUlMInc  to  tba  Impnnanisit  or  Rtrni 
1,  ITSO,  to  lUc.  4,  ISIS,"  ban  btm  coUacUd  bj  tbt  ChW  ot  En(lii«n  Into  >  ut  of 
TintaduH.  Doc,  l«l ,  Sid  Cong. ,  3d  mi. ,' with  a  datalM  Indai  IMnfai.  It  la  not 
uaka  a  dataDad  ratamca  to  nich  lain  undar  tba  abova  baadlnf.  Sooia  of  tba  titlaa 
ta  an  rtntx  balow  Id  ocdac  to  ahow  «bM  rabfacta  oona  proparir  UDd«  tba  haad  of 
I.    (SaaalaappMnotthhlDdti.) 

hMfB  euutmctlMi.  ate— Tbe  lam  whloli  anUiorlM  tba  oaalnutloo.af  ipactte 
,  bj  nama.  an  coyaiad  amplT  In  thlp  bxlai  ondgt  tba  haadtog  of  "Brldtaa,"  ot 
uibiid«aa."    (Saapp.  auT  of  tfaia  bdai.) 
tonUeatlana,  pubMB  bulMlnca.  ■!&— Thna  an  ralinwl  to  In  Ihia  iDdax,  ta 
'ODiHctkm  wltli  tba  aib]«ta  of  "Fonlflcatioiu,"  and  "Ifkcallanaoiu."    -(Sa*  pp. 

luaa  lawa,  Id  paatK  datafl  than  sfvan  In  tba  r^Kicli  of  tbecbktof  Engteaan,  vUl  b« 
ad  TohDnaa  ol  tba  mUltarT  lawi  of  tba  Unltwl  Blataa.  Saa  "Tba  WUHvT  I«wa  ot 
h  adttJon.  Prapuad  uudir  tba  diractloo  at  tba  Hem.  EUbu  Root,  eacnlary  ol  War. 
n  B.  EtaTli,  Judga  Advocata  Oanaral.  llDltad  Stataa  \tmy.  Wlib  SupplmiBit  by 
>  Portv,  JDdsa  AdvacMa  OanenI,  Unltad  Htatc*  Anny.  IRIl."  Pr1nt«l  aa  War 
Ravlaed  and  comctad  to  data  of  Jane  1,  19L4,  undar  tba  mparvtaJoi]  of  Bris.  Oao. 
a  AdTonta  Oaianl  oI  t^  Army,  bx  Wat  Dapt.  Doc.  No.  472. 
ima  of  tba  mora  lanami  lava  wblcb  bava  a  baarlnf  upon  tba  wock  of  tba  Corps  of 
1  to  larr  brlafl J  balow. 

A.  FaUflcatkm,  ato.,  pnhfbltad  nudar  paoaltjr. 

(Kai.  i,  tail.) 
Additional  amplojaa*  autborliad  to  admlnbtar 
iipanae  Bocounti.    (Auf.  M,  1*11, 


eraatad.    (Ad|.  H,  itl^ 


sad  CoDg..  M  aaaa. 

pacai)  ol  H.  D.  14t1  wac  pcqiatad  In  tba  oflloa  of  tba  ludia  Advacata  Oaniml,  V.  S. 
Ibad  b  llapnla»aabalti("aoattampt  •  •  •  to oUmlfy  and  annotata  the slatu- 
ag  a  gnacal  applkMioD,  racitlatloc  tba  tanpcovsnant,  pislectlon  from  obitiuctknu 
labridctag,  ate.,  of  tba  Tlvaa  aod  otbar  nail^bk  watati  ol  tba  Unltad  stataa," 
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Aneboracc  imiuid*.* 

Anchoiiiic.* 

Annual  approprlatloiu.* 


Ptudtj'    lea   uiiauUiorlud   i 
HIKctli:  luidi  naj  bt  nt  ulda  b;  (he  Pml- 
d«ot.      rUgilntlom  ooaMniliic  cnllactlaDi, 


•NKtitorArmj.tte.)  ChW  ot  Encliie«fc>   (en  uaiar 

EipeDdlCuni  In  axoaM  of  KpproprtKiiiiu  n^ 
blddtn,     VoIudUtt  wrrlc*  lOrblddui.    A; 

porUnmiail  of  appniprlaUoiu  In 

■  -  ■      ■    .    (lUi.  3. 


.    (Auc.  33,  IBll,in.t.) 
Biculw  npproprlaUims  nMrlcUd 
BieaptkHu,  rlvtn  ind  borbon,  ate    (Aug. 


EDtrjmAn  uoder  homaatflwl  Ian  wbo  h 


prohiblM,  ato.,  • 
{Fab.  %,  m?;  U 


CoUtoions  dl  n 
Regutelloas  to 


(Pbtatiifftir.eto.) 


CaUocUon  dIatricU,  II.  a 


d  IQ  Armr  or  Niiy  ot  tba  U.  S.  d 

I  IDE  8paiibh.AmMfc«i  W«  >balL  have  carlmn  cuertor.  ot  D 

»  .rrlcd-lucMd.    (Mar.  1, 1901.) 

Provkkm,  far  aa^d  8U.a.  au,.     (Frt.  14,  Tab,  WWd  *.,««  11,8,  r,«0( 

IMO,)    (S«  itl»  Military  Laws,  ato.)  Mar  IT  im  ) 

I  *«.«.  o»»«l«.  wlnat  H™,  »>d  h«lH,r  combine  ^.r^  <i  lmpn»«>. 


CompMlon  ol  pcojMta.* 
Coneurrant  molnliaiia  at  Cooc 
ndlncs,  to 


■,  riKbta  ol  mTi  ate-* 


Haqnlrai]  Iran  an  panau  maUnt  D.  S.  dl»-  CiMUolMsUd  WMita.* 

bnnamants,  uccept  offlcan  of  tba  U.  B.  CoDtlnienelaa.  appiopilMlaiia  f 

AriDT.    (Juna  33,  ISM,  aao.  S:  Mar,  1,  18ST,  CouUntUOCa  Ol  woika.* 

aw.  I,)  ConUnnlnc  ec 


lam;     pinpoBlfl;    prosecaUa 
jnmiihnuDt;  ranlatlona. 
CooparaUon.  kttali  pabUe  work 
COTporsu  Unilta,  worka  ol  bam 


•Sea  B.  Doo.  I1«l,  a2d  Cone.,  U  aaa^ 


f 


&»  Vol  II,  p.  2329,  foTI 
explmaatlouB,  ete.     J 
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2331 


) 


(Sea  ■]»  GhlBf  of  Eng^ 


Offlen  inenuad,  ate.   (Apr.  a3»  IflOi 
Feb.  37, 19U,  180. 6.) 
ComftHmaittol.    (See  lUUteiy  Lewi.) 


22; 


Otanee  comiiiltted  on  Mtorieelppi  Rtier.* 
coOaeton  oC* 


(See  pp.  2041  andttMof  tblslndaK.) 
pteBo** 
D«bila.iiiliiliic.*   (Seepp.  inoaiul  aOil  ofthiB 

iDdaz.) 
Oecaj  In  world.* 

It  o(  public  atiyeimea.* 
(See  alio  Fortlftoatlnnt ) 
Injuiy.— It  is  a  paoal  oltana  to  fnjian  or  d»> 
itioy  harlior  dayeneai  or  malarial  thereof,  or 
to  violote  any  role  of  the  War  Departsunt 
far   the   pvoteotfcm   of  defenaea.   Peoakty: 
FtaM,  imprfaonmeQt,  or  both,  at  the  diacro* 
tlonoftheU.S.ooiirt.    (July  7,  IMS.) 
MateriaL— Amerloan  material  is  to  be  preferred 
bat  foreisn  material,  when  such  is  found 
preferable,   may  be  inuchaaed  hi  limited 
ciuantttSas  and  shall  be  admitted  free  of 
duty.    (Aug.  1.  1S94;  Mar.  2,  UOS;  June  6^ 
18M;  Mar.  3, 1897;  May  7,  UB6;  Mar.  8,  1809; 
May  26,1909.) 
DeparCmcni  of  War.* 
Depoalto  in  navlgBble  watere.* 


atmaftwaa  by  priwla 


(See  Wrecks.) 
Deefemctloift  of  publle 

partlea.* 
Detcfloatloii  In  works.* 


IMrt,  depoatta  of  .* 
INabanfcmcmi  of  fonds.* 


No  dlsbuning  oiBoer  in  the  Anny  shall  reoeive 
oommiBsions  or  oompensation  for  disbone- 
ments  made.    (June  23,  1866,  seo.  3;  Mar.  2 
1887,  seo.  3.) 
Bonds  required  Ikom  ail  persons  making  dls- 
bursements,  except  oflloers  in  the  Regular 
Army.    (June  23,  1866^  sec.  3;  Mar.  2,  1867 
aee.3.) 
TToquent  inquiries  to  be  made  by  olBcen  of 
the  inspection  department  of  the  Anny  as 
to  the  necessity,  economy,  and  propriety  of 
all  disbursenufits  by  disbursing  offloeis  of 
the  Army,  and  their  oonibrmity  to  the  law 
appropriating  the  money,  and  also  to  the  law 
relating  to  the  manner  of  keeping  accounts 
and  making  disbursements.   (Apr.  20,  1874.) 

Dbbonlnc  officers.* 

Substitutes  authorised.   (Mar.  4, 1909,  sec.  8.) 

Dlscliaige  measurements.* 

IMscontlnnaDco  of  Improvamenta.* 

Dlsplaoement  of  tidewater.* 


Diatilet  aCtomija»  U.  S.* 

IMstiiet  englnears.* 

IMstrtetofOiiambia.   (See  p.  2039  of  this  hides.) 

IMstrletB,  eoileetlon.* 

IHtcliea»  mining.* 

DocklbMa.« 

Docks  and  ferries.* 

Doeumentinc  of  f  orelcn-built  dredces.* 

Documents*  public* 

DoipHlns.*   (See  p.  2249  of  this  index.) 

Dominion  of  Canada.* 

Donations  of  land,  etc* 

Draftsmen,  skilled;  employment  oti^ 

Drawbridges.   (See  p.  2137  of  this  index.) 

Drawings.* 

Dredge  boats.*   (See  p.  3337  of  this  index.) 

Dues,  tonnage* 

Dumpings.* 


Basements.* 
Bdglngs,  deposit  of.* 
Bight-hour  law.* 
Bmwgency  appropriations.* 
Bmployees.* 

Additional  clerks  and  other  employees  necesr 
sary  during  Spanish-American  War  trans- 
ferred to  dasslfled  service.    (Apr.  28,  1902 
sec.  3.) 
Extortion  prohibited.    (June  28, 1906.) 
Compensation  for  injuries,  etc.    (May  30  190S: 

Mar.  11,  1912.) 
Attendance  at  conventions  permitted  under 

conditions,  etc.    (Aug.  24, 1912,  sec.  10.) 
Eight-hour  law.    Public  contracts  to  provide 
for.    Inspectors  to  report  violations.    (June 
19, 1912.) 
Punishment  for  vk>lating  law  requiring  specific 
appropriations  for  etc.  (Aug.  23, 1912,  sec.  5.) 
Inoapaeited  employees.— It  is  unlawful  to  es- 
tablish, under  appropriations  for  the  execu- 
tive, legislative,  and  Judicial  departments,  a 
civil  pension  roll  or  an  honorable  service  roll 
or  to  exempt  oflloers,  clerks,  or  persons  in 
the  public  service  from  existing  laws  con- 
cerning public  employment.    Annual  leavej 
of  abeenoe  of  30  days,  exclusive  of  Sundays 
and  legal  holidays,  however,  may  be  granted. 
(Feb.  24, 1899;  Mar.  3, 1901.) 
Bmployment.* 

Bnforeement  of  laws,  navigable  waters.* 
Bnglneer  officers.*   (See  p.  2303  of  tliis  index 

and  see  Chief  of  Engfaieers  above.) 
Engineers,  assistant.* 
Engineers,  boards  of.* 
Engineers,  Chief  of.* 
Engineers,  eltil.* 
Engineers,  civilian.* 
Engineers,  Corps  of.* 

Composition  of,  reorganisation  of  U.  S.  Army. 
(Feb.  2, 1901,  sec.  11.) 
Engineer  School,  Washington,  D«  C*    (See  p. 

2089  of  this  index.) 
Engravings.* 
Entry,  ports  of.* 


*  Bee  H.  Doc.  1491,  ead  Cong.,  3d 
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HbiiiC  public  ptoptttf.' 
HolUara.    {8*e  RsgolBlloni.  Engb 
btlniitet.  l^bor  Sty,  tlia  Orat  Itoaday  li 

To  b«  submitted  aactij  u  reqoliwl  by  liw.  wc*  y«M,  maO*  m  pabUc  boU> 

(Aui.  31.  mi.  Mc.  e.)  imo 

Lump-nim  mppntpilattoiu  tacHdlUE  1150,000      Bouj 
to  b«  Bcoampuiled  by  dsUEled  sulnnoiti  ol      HrBcUttas.*    (Sm 
piopoMd  USD,  ale.    (Aue.«,  19W,  sec.fl.)  ajimiUtt.* 

Biunlnatknu  utd  ■nmyk*    (8«  p.  33  o[  ihli     BTdralacy.* 
IndH.) 

Impravemuiu.* 


Emuthrc  doeumcDta.* 

Eipendltumt,  ■«»!.• 

■i^oatm. 

porUUiHioI.    (Utysa.im.) 

w. 

FlUlncfc* 

Filth.* 

Flii«.» 

Ftoh-w^" 

FloktJns  ol  Inch  ate.* 

Flood  rcMTVolni.* 

Flumm,  aUnliic.- 

Foe  ilfeiuls.* 

ForaUD  (iniulacj  poMwIoii*.* 

Prtnla  fiutlH  may  maka  bn 
own  >xp<B*M,  ate.,  sobjiet 
Swntvy  al  Wmr  lOd  ChM 
(JniM  13,  IMI,  HC.  1.) 


Ordarad  bfooilit  up  to  d*M. 


luUfMuals,  priniM.* 
Inlarf  to  GoMnamail  ampkircr 
Injury  to  pubHa  ■Iraclima.* 
Inland  Walarwaya  Commlialmi 
Inltta  within  ihon  Un«i  ctc>* 


TronsCw  ol  laarrvu  Inm  Inlailoc  DepMtmmt      inspechm.* 
to  Daputmaol  a[  Agilcultura.   WataiilgbU 
for    mining.    Ragulalloiu.    (Fab.    1,    ttOS. 


'    (a«iL3Sr 
IntfBCtmtil  wstcrwrny*.* 
•h  work  li  to  ba      taliiA  (tonltn)  poaiiwrtpna  * 
L  ranluUon  ap-      i.ihmi.ti  cuuL*    (Saa  p.  23S7  ol 


Q>  JiuUcN  Dcpmnnunt  ol.* 

GaugliiK.*  "• 

Oold  mlntng.* 


Eight  hDon  itaalt  conitltpte  ■ 
all  kbonn,  workman,  tnd 
ployad  by  or  oD  bahall  ol  Uie 

Limited  lo  (Ifht  houra  In  an 
day  lor  all  labonn  or  madi 
by  til*  OovNTunaDt,  or  by 
npoD  any  pubUo  work  ol  Un 


QovammeDt  funds.* 
Ooranmcnt  property  > 


*Sae  H.  Doa.  1«1,  Ud  Cci«.,3d  ■■ 


r8e«  Vol.  II.  p.  2329.  fori 
I     explanations,  etc.     J 
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Ladders*  flsta.* 

Land.* 

Land,  deeds  to. 

Deeds  to  land  in  Distrlet  of  Colombia  sod 
TeiTitories   may    be    acknowledged   before 
notaries   of   Philippines   and    Porto   Rioo. 
(ICar.  22. 1902.) 
lands,  pabllc. 

Fonner  gmnts  to  imilioads  canceled,  with  loms 
exceptions,  etc.    (Feb.  26. 1900.) 
Laws  ct  Conciess.* 


itfcal  piu<eedfHfcB»* 

Department  of  Jostice  diall  conduct,  where 

necessary  to  enforce  laws  for  protection  of 
^public  property,  works,  etc.    (Mar.  3,  1800, 

see.  17.) 
The  U.  8.  Attorney  General  or  special  counsel. 

etc.,  may  conduct  legal  proceedings.    (June 

ao,  1905.) 


Levels,  WBtcr.* 

Lnrytag  of  tonnase  datles.^ 

Liabilities  of  contractors** 

Licenses,  revocable.* 

UfS,  himuuit  savtng** 

Ufe-savlns  stations.* 

Lighters.* 

Ughthoiise  Board.* 

Ughthouses.* 

Ugtatlioiise  districts.^ 


Lime,  deposlttns  oU* 


Logs,  mnnlng.* 
LotsoflBiid.* 


Record  of,  to  be  kept.    Limitation  of  penalty 
privilege.    (June  26, 1906.) 
Maintenance  of  rivets  and  taarborSi^ 
Marine  commerce.* 
Materials  and  pbnt.* 
Mean  low  water.* 
Mechanics,  dshi-hour  law.* 
Metals,  precious.* 
Mlleace.   (See  Oflkoeis.) 

AUowanoes  to  officers.   (Mar.  2,  1901;  lone  13, 
1906.) 


Delhied.    (Jan.  21, 19Qk) 
Mlnlns.* 
Moneys.* 
Motor  boats.* 
Movement  of  vessels.* 
Mod.* 

Monlc^al  corporations^ 
Municipal  limits.* 

M. 
National  dcfanae. 

Penalties  for  disclosures.   (Msr.  3, 1011.) 
National  Waterways  Commission.* 
Naval  officers,  reftred.* 


Navigable  watcta.* 

CompUatfon  of  existing  laws  enacted  from 
time  to  time  by  Congress  for  the  maintenance, 
protection,  and  preeervatfon  of  the  navigable 
waters  of  the  U.  S.,  and  draft  of  an  act  em- 
bodying such  revision  and  enlargement  of 
•  the  aforesaid  laws  as  the  experience  of  the 
Corps  of  Engineers  has  shown  to  be  advan- 
tageous to  the  public  interest.  (Annual  re> 
ports  of  the  Chief  of  Engineers,  1897,  p.  4138.) 

Bridges  injuring  channels  dt  banks  of  rivers^ 

Removal  of  wrecks. 

Bridges  obstructing  navigatfon. 

Construction  of  piers,  bridges,  etc. 

Depositing  material  in  navigable  waters. 

Unlawfiil  obstructfons  forbidden  and  penalties 
prescribed. 

Method  of  enforcing  laws  forbidding  obstruo 
tions  to  navigatfon.  . 

Injuries  to  Government  piers,  ete^ 

Harbor  lines. 

Openlhg  of  drawbridges. 

Regulatfons  for  canals. 

The  term  "navigable  waters'*  (Alaska)  held 
to  include  all  tidal  waters  up  to  the  line  of 
ordinary  high  tide,  and  all  nontldal  waters 
navigable  in  fact  up  to  the  Ifaie  of  ordinary 
high-water  mark.    (May  14, 1896.) 

PubUc  vessels  may  be  detailed  to  provide  for 
safety  of  life  during  regattas,  etc.  (Apr.  28, 
1906.) 

Bureau  of  Lighthouses  in  the  Department  of 
Commerce  and  Labor  established.  (June  17, 
1910.) 

Enforcement  of  rules.    (Junft  13, 1902,  sec.  6.) 

Creation  of  any  obstructfon  not  affirmatively 
authorised  by  Congress  prohibited.   (Mar.  3, 
1899,  sec.  10.) 
Navigation.* 
Nlcaraguan  canal  route.    (See  p.  28S7  of  this 

index.) 
Nonnavlgable  waterways.* 
Nontldal  waters.* 

^Notices  to  alter  brtdges.*   See  p.  2137  of  this 
Index.) 


O. 


Obstmctlons.    (See  Navigable  waters.) 
Obstmctioins  In  navigable  waters.*  (See  pp.  31, 

2137  of  this  index.) 
Occupancy  of  pubne  structores.* 
Occupancy  of  public  works. 

Temporary  use  of  certatai  pubUo  works  may  bo 
permuted.   (Mar.  3, 1800,  see.  14.) 
Ocean  steamsliips.* 

CMTenders  against  laws  for  protection  of  navi- 
gable waten*  etc* 
Office  of  the  Chief  of  Engineers.*   (See  Chief 

of  EngineerB  above,  and  p.  2000  of  this  Index.) 
Officers. 

Detail  to  instraotion  sdhools.    (FM>.  36,  1901.) 
(See  Mileage.) 

Mileage  and  transportation;  leaTSs;  sea  travel, 
etc.    (Mar.  2, 1901.) 


*  Bee  H.  Doe.  1401,  oad  Cong.,  3d 
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Oflica*  ol  the  Aim  and  Nmvr.* 

l«wi  or  Ui<  United  BUMa.) 
Omctwot  Ui«  C<»p»  of  Rngtawm.*  (SMCoipc 

ol  Enghiesn  aboTt.) 


% 


Pluit.*    (BMp.  Z3T7  of  ihtolndax.) 

PoiU  ot  BUM'-* 

Fnelmu  metals.  inliilnK.* 

FieaeivsUon  ukt  rtpmtn.*   (S«  p.  I7IT  ol  Ibli 


Dopltcatliiii  uid  Bling  < 

to  Public  PriDMT.    (]iiii*%,  i«01.no.  1.)     ' 
nhutntloiu.     BpaoU  wt  nqulrad.    <l(v.  S, 

itta;  U*r.  3, 1M6,  ■ 


Pabne  moD^H-  (Sea  tlto  Dbbni 
BbiU  not  b*  expended  on  uiy 
publlo  works  hoHttar  until 
the  title  tberalo  la  MUbUslH 
Mil  ol  tfaa  BUts  lici^taK 
puRhioa.  Attonwr  Ocon 
tiUii  lo  ■Ulaudi  «  iltee  pa 
U.S.    {Sept.  11,  IStl.) 

rubUc  propcTt]'.* 

Pnneadi  [rom.  lo  be  nportad. 


Cost  o[  piepwinE  documtnts  clukrgeti>le  to  de-     FtibUc  works-*  -  (B«  bIsd  B^iatn. 


lo  be  dUtrlbnted.    (Hsr.K),  llos.) 

o  be  printed  In  two  or  more  edt 

Iloni   lo  BTOkl   iiiiiiiiniMiji    printing,   ete. 

(Uu.  30,  itoe.) 
EflinulM  lor  dooamtau  nquind  bj  deperl- 

maits  lo  be  aibmltted.    (Jane  ID,    IMS, 

•eel.) 
Printing  of  reporti  on  ei 

ve;>  Mitboilud,  h  ooni 

(June  30,  IMS;  Aug.  b,  IBOS.) 
Docmnenli  nibmltlod  In  mpome  to 

ol  Congmi  to  be  submitted  with  M 


X.  1868:  Aog.  1, 1BS2.) 


PrtTktc  penoni.* 


■etnsU;  msde  bj  OongieH. 
■eo.  It;  Sept.  19, 18(0,  see.  U. 
Title  lo  land  m  pDbtta  work!  V 
bekire  way  numeji  are  axp 
(OtpU  11,  IMI.) 


L  Doe.  uu,eaaooet;  »  n 
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itsrU  ud  liboT  lor.— Contno- 

irorki  shall  famlib  psiii]  baud 
wiitT  lor  libor  mnd  miMtlalj 
ixtkm  lUBj  be  bnnigbt  b;  th» 
Ikbor  or  cutcrlftls,  cm  Lhi)  boad 
iDKlor,  kfUr  rullT  nttlDg  brtli 
Um  cms  to  tbt  daputmaat. 
Ill  b«  at  no  (xpinw.  Siciuit; 
■  of  jnilKniait  for  th>  daKnduit 
ircd  b;  tb*  court.    (Aug,  11, 

uplojum  bna  pcnr  of  tirtnl- 
(Mar.  3,  urn,  MO.  IT.) 


<8m  p.  17ST  a(  tbli  tudn.) 


Bcrvlee,  nilimlUT<* 

BbcUUtl*. 

ShJppliiB,  mrtiv  (oU*^ 

BIlllM.* 

Bhors  UnM.' 

SkaaK.* 

BiMa.*    (Siw  p.  1TS7  of  thk  iDdn.) 

Slab  dapooita.* 


•StenUirj  otTi—miTj.  (Imw     siMk^waMi  i7Blu>ia> 
8la< 


Bludc*  dapMlta^ 


Bpodla  ■ppropiHHofii^ 
SpMd  ol  raaada.* 
BlaUaUca,  commeftial^ 
SUtnMs.* 

Streanu.* 
8(ru(tnrM.* 
Sunkra  craft.* 


I'P 


Siuf aee  loTCb.* 
BuTFlt*  (nnda-* 

Burrcra.*    (8m  pp.  H,  XM,  1041  ol  tbia  bdra.) 
To  looata  natural  oTaUr  badi,  ale,  In  «aUn  rf 
Marrlaiid.    (UaTSCigOt.) 

(abanddunient)    < 


n,  rcatoratloD  al> 
am     ttatrfnincj    appinpilatkn  Baptal  Of  waH 

[DmaDdad  by  local  oiglnaet  ami  (Apt.  11,  IBOa. 

Bogtiuen.  >lo.(n)  nuilninni.  Tauit  toDnata.* 

br  Mda  mar  ba  dlapaoaad  wUh.  TMafiaph  act.* 
>,  aao.  I.) 


Tdapbonoa. 

No  aipBidltura   tor,   b  piirato  r 
(Ang.  31. 1B13,  aao.  7.) 


*8n  a.  Doo.  l«l.  Old  C«D(.,  M  aaaa. 
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Tmulo' of  luidi  ttc^ 
TnnsporteUon  of  nttiH  a 
Tiuuportatlon  TooUa  to  » 


War,  nmiiliiT  oC* 


TrlbutattM.* 


Dnaipviidvd  bataiKas.* 

VnlUd  Btam  oftiMn-    (SmiIu  BmploTNi.) 
No  dtoboislng  oncar  In  the  Ann;  ihsU  nicclTa 
ODDiDibskHii  or  oomptonlloD  lor  dlsbuns- 
mMiU  nude.   <Jdiib  n,  IMfi,  ne.  t;  Mar.  3, 


Works,  pubUe. 

U*t  ol  oiimM  icabit  th*  op 
OovamnuDt,  or  otndat  dutiii 


(Tw  d  imblle  atmetiuMi^ 


ProMdnna 


.D« 

l«I.B>dC0Dg..M 

.D06 

!*«,«»  CMig.,M 

.Dm 

i4gi.Bacic«w.,sd 

.Don 

14Sl,BadCcmj.,M 

I>np 

tMl.  sad  Cone.,  M 

.Doc 

lW1.8ZdC(ing.,3d 

•  Bm  B.  DOO.  14»1,  SM  Com-, »  N 


f'Pli'ii^liS^ic^]      SPECIAL  SUBJECTS — DREDGE   LISTS. 
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SPECIAL  SUBJECTS. 

"''OBTS.  CHHF  or  BNGINBKaS,  Q.  B.  ABHT,  1806-191*. 

>»«.— CUggl^m,  ^jfj^  ALPHABETICAL  LISTS  OF  THB  FLOAT- 
*WG  PLANT  OF  THE  V.  S.  KNGINEES  »BFA»TMBNT.' 


«^ «na^' ''^^  ** •qnimmol opMBtlnc undar Ih*  dfttolkiii  of  Iht  CbM ot  EndDnn,  D.  8. 
iwla,  h  *™°'"  "fom  "MOliit  mclloo  dradim  to  HmU  or  rowboeM,    (S»  p.  WIS  or  thii  iDdn.) 

<u  Ua  flatting  piint.  na  10, 3H41  ll.lKIl  la.VOl. 


BOPPER  DREDGES.' 


»"-H.  Doc  l«,  Ba-a_,„,  2 gg 
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Tabu  3.-HYDRAULIC  PIPE-LINE  DREDGES. 

Name,  number,  or 

Dia- 
plaoe- 
ment. 

Dimensloiu. 

MatirW. 

Comple- 
ment. 

Dlrtriel. 

Uter. 

LeoKtb. 

Breadth. 

Depth. 

Offl- 
oers. 

Men. 

Aiunista .......r. 

TffM, 
101 
294 

1,410 
1,291 
1,300 
465 
886 
400 
250 
233 
830 
170 
650 
280 
860 
371 
815 
815 
581 
141 

886 

91 

1,270 

217 
234 
417 
800 
900 
860 
400 
101 
666 
700 
309 
710 
667 
1,135 
309 

74   0 
132   0 

150   6 
206    2 
214    0 
110    0 
140    6 
05    0 

101  10 
80   0 

175    0 

80    0 

157    0 

130    0 

192  0 
152    0 
197    0 
197    0 
138    0 
100    0 

150    0 

60    0 

210    0 

120    0 

129  9 
135    0 

193  0 

137  4 
192    0 

162  1 
74    0 

130  0 
206    9 
130    5 

138  6 

134  5 
260    5 
120    0 

80    0 
90    0 
115    0 
120    0 
150    0 
119    0 

135  0 
100    0 

90    0 
135    0 

150    0 

83    0 

150    0 

140    8 

110  0 
100    0 
130    0 

306    9 

111  8 
160    0 

102  0 
85    0 

114  10 
150    0 
260    5 
118    6 

163  0 
157    0 

Ft.in. 
28   0 

25  5 

39  0 
38    0 
58   0. 
32    0 

40  4 

27  6 
32    0 

26  0 
*  38    0 

21  0 
40    0 

28  0 

44  0 

29  9 

45  0 
45    0 
38    0 
24    0 

40    0 

23  0 
44    0 

36    0 
83    0 

34  0 
44    0 
40    8 
44    0 

36  9 
28    0 

32  0 
44    4 
28    0 

37  0 

38  0 

39  0 

30  0 

22  0 

24  0 
.     36    0 

86    0 

40  0 
SO    0 

35  0 
22    0 
34    0 
30    0 

40    0 

33  0 
40    0 
40    8 
40    0 
33    0 

38  0 

44    4 

33  0 
40    0 
24    0 

34  0 
30    0 
40    0 

39  0 
37    0 
37    0 

40  0 

Ft.  to. 

4  6 

5  0 

15    0 
14    0 

6  11 
9    4 

10  7 
8    6 

6  0 

7  0 

8  4 

4  2 
7    6 

5  0 
7    0 
7    0 
7    6 
7    6 

7  10 
4    5 

11  6 

6  0 

8  6 

6    0 

8  9 

6  10 

7  0 

9  5 
7    0 
4    0 

4  6 
9    0 

7  0 

5  5 
13    0 

8  0 

9  6 

7  6 
'     4    2 

5    0 

9    6 

11    0 

10  6 

5  0 

6  6 
'   6    0 

8  6 

7  0 

11  6 
7    6 

11    6 

10  7 

6  0 
5    0 

5  0 

7  0 

9  7 

6  0 
5    3 

7  0 
5    0 

11  6 
9    6 

8  6 
7    0 
7    6 

Steel 

9 
13 

46 

8a¥annali. 

Ado 

Wood  , 
tteel,and 
concrete. 

Wood 

Steel 

5 
2 

Rmrk*  Tffland. 

*■■«•*'"  -•••••"•••••••••• 

Baoon,  Henry 

WilmlngtaQ,  N.  a 

Beta 

...do 

Wood 

...do....... 

...do....... 

8 

4 
3 
8 
2 
1 
3 

42 
24 
23 
32 
13 
13 
37 

6t.Loais(M.R.a). 
Mbntffomefv. 
Phflartelphfa. 
New  York  (Ist). 
Cbarleeton.  8.  (X 

Bladcwater 

Qatanct ^. 

DeWittainton 

Oongane  * 

I^BJecarlla 

Wood 

Steel 

Wood 

Waalilngtxm.  D.  a 

St.  Lott&  (M.  R.  a). 

Pittsbundi. 

St.  bouis  (M.  R.  C.). 

Rock  Island. 

Delta 

Deluse 

EpeJion 

Steel 

Wood 

Steel 

...do 

...do 

...do 

...do 

Wood  and 

steel. 

Steel 

Wood 

Iron  and 

steel. 

Wood 

...do 

Steel 

.  ..do....... 

3 
5 
3 

4 

14 

14 

3 

5 

11 
2 
3 

5 
5 

1 

87 
13 
40 
17 
42 
42 
33 
14 

31 

5 

44 

14 
30 
37 

Etna* 

Flad,  Henry 

8t.Loois(M.R.a). 
Ja<A:^K*nvfi]ft. 

Florida* 

Fortdiartres 

Fort  Gai;e 

St.  Louis. 
Da 

Gamnvi 

St.  Louis  (M.  R.  ax 
Rock  Island. 

Geyser 

Qulf^wrt 

Mobile,  Ala. 
Norfolk. 

Hampton 

Harrod.B.M 

Hecla 

St.  Louis  (M.R.a). 
Rock  Island. 

Humphreys,  Chas 

Mobile. 

Cincinnati  (1st). 
St.  Louis. 

Iota 

Jack8cn\iUe 

Wood 

Steel 

2 
3 

28 
40 

Jackson  vfUew 

Ludfow,  Gen 

St.  Louis  (M.  B.  &). 
Grand  Rapids. 
Savannah. 

Macon 

.  ..do....... 

Hallery,Mai.J.C.... 
KcGregor,  Robert.... 
Kayon 

...do 

...do....... 

...do 

Wood 

Steel 

...do 

Wood 

.  ..do.... ... 

8 
7 
5 
5 
6 
8 
2 

81 
54 

13 

55 

88 

32 

6 

Jacksonville,  Fli. 

UttleRock. 

Savannah. 

Mmer,Col.  A.  M 

Korgan 

Galveston. 

Multnomah 

Portland,  Oim.  (Si). 

Muacoeee 

Montgomery. 

No.  1-ORi 

Pittsbunrh. 
Mobile,  Ala. 

No.  6 

9i' 

547 
535 
771 
250 
488 
131 
113 
419 

984 
440 
984 
834 
600 
131 
399 

700 
588 
600 
196 
450 
244 
886 
1.135 
260 
417 
650 

Composite. 

Wood 

...do 

Steel 

Wood 

...do 

Steel 

Orange 

2 

3 

10 

4 
3 

30 
29 
30 
14 
23 
7 
5 
30 

31 
33 
31 
27 
39 
7 
13 

54 

28 
39 

7 

13 
14 
29 
83 

7 
30 
40 

Dallas. 

Oregon 

PasoAgoula 

MobfleT'     ^•'™^' 

Pelee 

RodcIslafML 

Pettus 

MontcomoT. 

Portland  , 

LouisvlUe. 

Pump  boat  No.  1 

Ram .. 

Wood 

Chattanooca. 

Steel 

...do 

Wood 

Steel 

...do 

...do 

...  do.  ...... 

6 

11 
8 

11 
7 

14 

New  OrleuB  (M.  R. 

Sacramento 

C). 
San  Francisco  (3d). 

Ban  Bernard 

Galveston. 

Ban  Joaquin 

San  Fiandsoo  (3d). 

Ban  Pedro 

Loe  Angeles. 
St.  Lodk 

Belma 

Shipplngport 

LoutovilleL 

tim5.!t?!??..;::;; 

Wood, 
steel,and 
concrete. 

Steel 

Wood 

Steel 

Wood 

5 

7 

8 

14 

Rock  Island. 

Taber,  H.  8 

little  Rock. 

Talcot,  Capt.  Andrew. 
Thebe? 

New  York  (1st). 
St.  Louis. 

Tortoise 

Duluth. 

TTn^ie  R«n 

Steel 

...do 

Wood 

Steel 

...do 

2 
4 
11 
8 
3 
5 
8 

Philaddphia. 

Vesuvius  > 

Rock  Island. 

Wnh«]ft1r 

Mobile. 

Wahkiakum 

Portland,  Greg.  (M). 
St.  Ptail. 

Warroad 

Waterway 

Vicksbnrg. 

Zeta 

St.  Loais'(X.  R.  C). 

iRebuildhig. 


>  Doable  crew. 


i  OMnblnatlon  hydraulio  and  booket  dredge. 


un 


SPBOUL  BUBJEOTB — DIUDOB  USTB. 


TUJM  t.-DmxB  DBKOOia. 


Db- 

Oompto. 

„ 

DMtiot. 

ss. 

L«n«tt 

Brndth. 

Dvth. 

om. 

Mm. 

sr- 

n.ta. 

Jrr.lK. 

n.ta 

, 

■7 

1 

CindaiuU  (Irt). 
RookblMid. 

a  0 

Comp^lt* 

^ 

S! 

S   0 

...do 

C^iSfw). 

sss- 

m 

flj    0 

w  0 

8    ** 

1 

?£B!'"'- 

Im  n 

*•£,-""">■ 

113 

IDO    0 

30   0 

Woo 

10 

1 

sa=i; 

IB  a 

1 

Portl»od,Oreg.(m). 

M    0 

IS  0 

1  "• 

«. 

6    i 

— ao 

' 

* 
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Tablb  4.~BUq|CBT  DRED0B8. 


Name,  number,  or 
tetter. 


Aiax 

Alabama  1. 
Albany... 
Barataria. 
Buras 


Cascade 

Casey 

CowliU 

Orossetete 

Hell  Gate 

Hercules 

Maltai 

Nollchucky.. 

Omro 

Oriole 

Oshkoshi , 

Roeecransi 

Saginaw 

Scuppemong 

TisDomingo 

No.  I 

No.  1 

No.  2  derrick  boat 

No.  6  Hudson  River  *. 
No.  21  Hudson  River  * 


Dla. 

place- 
ment. 


Ton». 
400 
244 
76 
302 
341 

90 
103 
102 
258 
720 
670 
100 
252 
150 

86 
234 
170 

92 
220 
481 
120 
115 
149 
244 
170 


Dimensioiis. 


Length. 


Ft.  in. 

82    0 

80 

70 
102 
110 


0 
0 
0 
0 


00 

86 

78 

80 

110 

100 

70 

85 

100 

107 

76 

111 

83 

78 

100 

92 

66 

70 

85 

86 


0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 
0 
0 
0 
0 
0 
0 


Breadth. 


Ft,  in, 
32  8 
38 
30 
36 
40 


30 
28 
34 
34 
35 
38 
31 
30 
30 
22 
31 
22 
28 
32 
44 
SO 
27 
22 
28 
27 


0 
0 
0 
3 
0 
0 
4 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 


Depth. 


Ft.  in. 


10 
6 

4 
6 
7 

5 
6 
5 
6 
12 
11 


4 
0 
9 
1 
3 

0 
5 
6 
0 
0 
4 


6  10 
6  10 
6    0 


6 
6 
5 
6 

7 
6 

4 
6 


0 
0 
0 
7 
0 
0 
4 
6 


6  10 
9  4 
8    6 


Material. 


Wood. 
...do... 
...do... 
...do... 
...do... 


..do , 

..do , 

,.do , 

..do , 

..do , 

..do 

..do 

..do , 

,.do 

..do 

..do , 

..do , 

..do , 

>  aUw*  •  •  •  •  •  I 

..do....... 

..do 


Comple> 
ment. 


Offi- 
cers. 


1 
3 
4 

1 
1 
1 
3 


1 
2 
1 
1 


1 
1 
2 


Men. 


9 
7 
6 
16 
8 

7 
4 

9 
9 


11 
9 


4 
9 
9 
6 
4< 
8 
10 
6 


11 

4 
12 


Distiiot. 


WUmlDgton,  N.  G 
Chattanooga. 
M6nt«>mary. 
Misa.  River  (4th> 
New  Orleans  (If.  R. 

C.  4th). 
Portland,  Orag.  (lit). 
Louisvflle,  Ky. 
Portland,  Oreg.  (2(1). 
New  Orleans. 
Philadelphia. 
Wilmington,  N.G 
aneinnati  (2d>. 
Chattanooga. 
MUwaokee. 
St.  Paul. 
Milwaokee. 
Wheeling. 
Qiand  Rapids. 
Wilmington,  N.  C 
Chattanooga 
Kansas  City,  Mo. 
Galveston. 
Charteston,  8.  C. 
New  York  (Ut). 
Do. 


1  Ladder  dredgiw 


•  Qiavel  digging  and  screening  planti. 


Tabls  5.-«NAG  boats. 


Arlh»"«w 

Black  Warrior 

Chattahoochee 

Choctawhatchee 

Columbia 

(}uiecuh 

Culberson,  G.  A 

Delatouri 

Demopolis 

Escambia 

Bscatawpa 

FUnt 

Florence,  Thoe.  B.. . 

Geneva 

Guadalupe 

Howell,  C.W 

Humphreys,  Ben. . . 

Johnson,  A.  B 

Kentucky 

Kissimmee 

Macomb,  J.  N 

Mammoth  Cave 

Mandan 

Mathloma 

McCalla,R.  C 

McPherson,  James  B 

Missouri 

Navasota. 


236 

166  6 

30  0 

4  6 

305 

150  7 

33  2 

4  4 

233 

140  0 

29  0 

4  0 

115 

90  0 

24  0 

3  6 

137 

137  4 

27  0 

4  0 

37 

60  0 

20  0 

3  0 

200 

106  0 

28  0 

6  0 

350 

112  0 

30  0 

6  0 

96 

82  3 

25  6 

4  9 

112 

92  0 

25  0 

4  0 

62 

60  0 

20  0 

4  0 

127 

95  0 

24  0 

4  0 

107 

109  6 

20  0 

4  0 

42 

64  0 

22  6 

4  4 

227 

118  0 

28  0 

5  11 

304 

166  0 

36  0 

6  0 

286 

155  6 

32  0 

5  0 

58 

84  0 

22  0 

3  0 

370 

107  0 

30  0 

5  6 

65 

60  0 

18  0 

4  0 

1,160 

177  6 

62  0 

8  0 

284 

141  0 

32  8 

6  0 

150 

156  0 

24  0 

4  7 

177 

140  0 

34  0 

6  0 

133 

119  6 

28  3 

6  0 

340 

194  10 

36  0 

6  7 

510 

187  0 

62  0 

7  0 

140 

90  0 

25  0 

5  0 

136 

UO  0 

38  0 

4  4 

Steel 

3 

20 

Wood 

2 

15 

...do 

3 

32 

...do 

2 

8 

...do 

3 

20 

...do 

1 

8 

...do 

4 

12 

...do 

6 

10 

...do 

2 

11 

...do 

2 

8 

...do 

2 

11 

...do 

3 

9 

Iron  and 

8 

9 

steel. 

Wood 

3 

8 

...do 

2 

10 

Iron  and 

3 

33 

steel. 

...do 

3 

33 

Wood 

1 

11 

...do....... 

4 

12 

...do 

2 

5 

Steel 

6 

86 

...do 

3 

16 

...do 

3 

14 

Wood 

3 

11 

...do 

4 

30 

Steel 

5 

18 

...do 

6 

36 

Wood 

3 

13 

...do 

S 

U 

LitUe  Rock. 

MobUe. 

Montgomery. 

Do. 
Vicksboig. 
Montgomery. 
Dallas. 
New  OrleaaiL 
Mobfle. 
Montgomery. 
Mbbila. 
Montgomery. 
VkskSnag. 

Montgomery, 

Galvaaton. 

Vldabuig. 

Dq. 
Little  Rock. 
Cincinnati  (2d). 
Jaekaonville. 
St.  LoQls. 
Louisville^ 
Kansas  aty. 
Portland,  Orsg.  (3A)> 
MobUe. 
Kansas  City. 

Do. 
DaUas. 


finug  boat  and  bookat  dndgib 


■  p-  2SS7.  tor-i 


8l*ECIAL   SUBJECTS- — DREDGE    LISTS. 


■is 

is. 

«2 

IM  ! 

m  3 

::: 

l.tSS 

iS  g 

e* 

90    0 

!•- 

" 

«0    0 

MS  boat  Bod  buokat  d 


■„™.,.„. 

^mZ'"" 

nislrlct 

D..pth. 

»^s: 

Mi'n. 

Fl.m. 

3U   0 
32    0 

ao  0 

31    0 

30    0 

30    0 
30    0 

10    D 
30    -i 

23  a 

\»    0 

S    3 

t    t 
S    0 

Wood.... 
'iranan-i 

^ 

iS 

MoDllB, 

CharlcHUin.S.  a 
LIUI,  Uock. 
ViclijhuiK. 

UHiB  Kick. 

1>0, 

S.nKni;icl5«>|3d). 
I'llUl.urxh 

W]]ml^U.u,N.C. 
KaJlsB. 

WoS;.... 

;J:;^:: 

wuod. 

i 

1 

Wooil 

\ 

finclnnalKUl). 
WllralDjrtOQ.N.C. 

^§'-^ 

{■harlBSlon, 

:::cig:::::: 

..." 

,..!? 

— DF.UUICK  BOATa 


K    0 
30    0 

38    S 
411    0 

30    0 
20    0 
30    0 
32    U 

111 

1'; 

-T------ 

g 

CharlHitoti. 

^ 

" 

nminnatHlrt). 

ciiiii.itiiHira. 

-.-uo-'.;::' 

:::£:::::! 

:i 

...... 
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Name,  numlMr,  or 

Dia. 
place* 
ment. 

Dimeosiona. 

Material. 

Gomple- 
raeot. 

Diitrkt. 

iettar. 

Lei«th. 

Breadth. 

Depth. 

OiB- 
e«8. 

ICen. 

No.  1.  0.  R 

87- 
131 
107 

66 
122 
131 
106 

66 

70 

84 

42» 

75 

54 
113 

76 
131 

74 
236 

90 
128 

45 

60 

44 

144 

90 

42 
185 

76 

49 

91 
9 

44 

98 

65 

42 

57 
260 

19 

98 
166 

50 

65 

85 

85 

96 
140 

90 

90 

91.5 

90 
170 
170 
145 
161 

41 

69 

42 

65 

170 

100 

200 

43 

132 

Ft.in. 

71  0 
70   0 
70   0 

64  0 
74    0 
84    2 
76    0 

59  0 
70    0 
70    0 
51    0 
68    0 

66  0 

74  9 

70    0 
70    0 
.SO    0 

50  0 

67  0 
100    0 

54    0 

75  0 

m  0 
m  0 

70    0 

51  0 
75    0 

70    0 
80    0 
80    0 
29    6 
80    0 
70    0 

65  0 
51    0 

72  0 
100    0 

40    0 
70    0 
75    6 
38    0 
65    0 
80    0 
80    0 
70    0 
80    0 
80    0 
80    0 
80    0 
80    0 
80    0 

80  9 

81  0 

75  0 

62    0 

60  0 
100    0 

70  0 
120    0 

86    0 

71  0 
42  11 
80    0 

76  0 
60    6 

rt.iM. 
37   0 
32   0 

32  0 
22    0 

36  0 

37  4 
26   0 
22    0 
26    0 
30    0 
22    6 
20    0 
24    0 
34  11 

26    0 

33  0 

34  0 
42    0 
30   0 
30    0 
22    0 
30    0 

30    0 
30    0 
26    7 
22    6 

35  0 

26    0 
30    0 
30    0 
10    0 
20    0 
32    0 
30    0 
22    6 
22    0 

34  0 
18    0 
82    0 

28  6 
18    0 
80    0 
80    0 
30    0 
22    0 
30    0 
30    0 
30    0 
30    0 
30   0 

26  6 

27  4 
27    6 

35  0 

24    0 

29  0 
20    0 
26   0 
800 

35    0 

34   0 
15  11 
86    0 
22    0 
32    6 

4  0 

5  0 

5  0 

7  .0 

6  0 
6    8 
6    8 
5    8 

3  8 

4  0 

2  10 

3  1 

3  0 

4  1 

4  0 

5  0 
4    6 

12    0 
4    0 

4  9 

3  8 

5  0 

4  9 

4    7 
4    0 

3  10 

4  7 

4    0 

8  0 
4    0 

3  10 

4  9 
4    7 
4    4 

3  10 

4  0 

6  10 

3  6 

4  7 

7  0 
6   0 
4  10 
4    0 

3  6 

4  10 
4    0 
4    0 
4    0 
4    0 
4    0 

6  0 

7  6 

8  6 
4  10 

8    8 

4    0 
4    6 

4  0 

6  0 

5  0 

7  0 

3  9 

6  0 
6    5 

4  7 

Wood 

PittBhllfEfa. 

Louisville. 

No.  1.  O.  R 

Steel 

2 

No.  2 

Wood 

CincfautttI  (1st). 
QahreBtoa. 

No.  2 

...do 

10 

■    '2" 
3 

No.2» 

...do 

...do 

...do 

.  ..do.... ... 

•••g- 

IfanHa. 

No.  2 

Mflwaokee. 

No.  2 

Bufislo. 

No.  2 

Neiir  Orleans. 

No.  2 

...do....... 

Pittsburgh. 
Portland,  OT«.(Ut). 
Portland,  Oi^(3(l). 
St.  Louis. 

No.  2 

...do 

.  ..do.... ... 

1 

9 

No.  2 

No.  2 

...do 

...do 

•  •  aUW  •  •  •  •  «  «  ■ 

...do 

8teet 

...... 

1 

5 
2 

4 

No.  2 

VlcksboiK. 
VTheeling. 

Loulsvillab 
Do. 

No.  2,  U.  8.  E.  D. 
Wheeling. 

No.2,  O.  £B 

No.  2.  0.  R 

No.  3 

Wood 

Detroit 

No.  3 

Bteet 

No.  3 

Wood 

3 
1 
9 
5 

Little  Rock. 

No.  3 

No.  3 

No.  3 

...do 

...do 

...do 

...do....... 

1 

New  Orleans. 
Oalvestoin. 
Memphis  (M.  R.  CL 

1st  and  2d). 
Milwaukee. 

No.  3 

No.  3 

...do 

2 

Nashville. 

No.  3 

...do 

Pittibiinh. 

PartlandrOnK.(li). 

WheeUng. 

T^ilsviUe. 
Chattanooga. 
Do. 

No.  3 

...do 

...do.. 

.  .  .vO....  •  ■  • 

...do 

. .  .do....... 

...... 

6 

No.  3,  U.  8.  E.  D. 
Wheeline. 

No.3,  O.  £b 

No.  4 

No.  4 

No.  4^ 

...do 

.  •  »do.... . . . 

Los  Angeles. 
Mflwaokee. 

No.  4T 

No.  4 

. .  .do. ...... 

2 
1 

Nashville. 

No.  4 

. .  .do. . .  . 

Cinchmati(ad). 
Portland,  Oi^.  (ad). 
T^i^vUle. 

No.  4 

...do 

No.  5,  L.  P.C 

No.  5 

...do 

. .  .do. ...... 

2 
3 

No.  5 

...do 

.  ..do.... ... 

Los  Angeles. 
Nashvffle. 

No.  5 

No.  5 

...do....... 

Manila. 

No.  5: 

. .  .uu.  ..... . 

Steel 

...... 

Philadelphia. 
Cfaictainati(2d). 

No.  5 

No.  6 

Wood 

No.7 

. .  .do.... , . . 

2 
**4' 

"*3* 

Do. 

No.  7.  L.  K 

...do 

...do....... 

...do 

...do....... 

...do....... 

. .  .do.*... .. 

Wheeling. 
Chattanooga. 
Do. 

No.  10 

No.  11 

No.  12 

Do. 

No.  13 : 

Do. 

No.  14 

Do. 

No.  16.  HudaoD  River. 
No.  19,  Hndaop  River. 
No. 20,  Hudson  River. 
No.  24,  U.  8.  E.  D. 

Wheeling. 
No.  29,  U.  8.  E.  D. 

Kanawha. 
No.  116 

...do....... 

...do 

...do 

...do.. 

...do.. 

...do 

...do 

...do....... 

...do 

...do....... 

...do 

2 
2 
2 

1 

1 
1 
1 

a 
a 

2 
2 
2 
2 

20 

4 
4 
6 

6 

New  York  (Ift). 

Da 

Do. 
WHaaniy 

Do. 

Vksksbaig. 

Rnck  blMld. 

No.  297 

No.  319 

Do. 

Na596 

Vieksbiixg(8dM.B. 

No.  1300 

HudaoQ 

New  York  (lit). 
Norfolk. 

No  name 

3 

1 

No  name 

...do 

..  .do...... . 

1 

8t.Loiifa(M.B.C.). 
Dateoit 

No  name 

Wolf,  L.C 

114 

.  .  .uO.  ...... 

1 

3 

WheeUng. 

Condemnail  and  daatooytd  1814 


.  SUBJECTS — DHEDGB  USTB. 
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la   0 

is: 

B  0 

10  0 

19  0 

18  0 

»  0 

18  0 

X  0 

X  0 


90  0 

XI  0 

2G  0 

»  0 


n  0 

3t  0 

3D  0 

M  0 

»  0 


tloatmmwj. 

NnrDikNH. 

PitUbunti. 

PtxtWrOttc  (M). 

Otnuaab. 

StLoulL 


KamokM, 
UoDtMoaurj. 
NmrOrltuii. 
Pntsbunb. 

PoTtkiuCa 


'"fcOD 
r.lift 


UantcomtrT' 

BLLoub. 

Dnluth. 

HontnmMry. 

BL  Loul)  (If.  R.O.}. 

New  York  (Irt). 

KtiuMCitr,  H& 

KuaiCIU. 

Kuuuclty.Ha. 

Uaatgamtcj, 

tiiw  York  (Ht). 


Kmnnurity.Ua. 
Uamphla  (H.  R.  a 

IMUldM). 
KuBiCltT. 
IKmphli  Ot.  R.  0. 

lit  uid  M). 
HoDtcomcrr. 
St.  Loul3(U.R.a). 
KumaClly. 
Uaottotattj. 
St.  Loub. 
IIcjat(<>m«7. 


t.  U>uli(lLR.ak 


Ban  FnocMe  (M)- 


*nudilTa«add*RiBk. 
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Nem.  niimbw.or 

r>t!- 

'SST 

m,nl. 

Uwlh 

Hr«dth, 

Deplh. 

om- 

Uui. 

WO 

za 

33» 

ft.ta. 

W    0 

S! 

ro  0 

so  "ri 
X  0 

as  0 

2S    0 
30    0 

S,! 

r<.h.. 

10 

II 

Mjm^ 

do 

'T.::::::. 

Wood 

...ao....... 

1 

C-""* 

VirlQban 

-."« 

Do. 

■  CouitilUKl  gnHlcr  and  derrick  In 


Tabui  g.— drill  boats. 


730 
80 

1! 

10 

w  0 

M    0 

is 

i  0 

20     A 
30    It 

«    0 
30    0 
X    6 

il 

Vi 

e  0 

«    0 

30    0 
»    0 

33    0 

1: 

KTrl 

S^»^!. 

N«rYorl 

...do 



■t 

-T. 

:;|:;e 

:::::: 

■■■*> 

B 

—do 

' 

-,; 

S^'?T 

No.  3B,  U.  8.  E.  D. 
HugcmRI,-. 

X2 

»«,'"] 


BPBOUL   STJBJEOTB DBBDOE    LIBT8. 


T*lll  U-HANKUYBR  BOATS. 


t 

^r 

DutriM. 

^L.. 

BraMlth. 

D^b. 

om- 

■»m. 

[is  Vi 

ft-ftr 

ii 

4  0 

5  0 
S    g 

s  N 

S    It 

1 

s 
s 

« 
oo 

! 

i 

if 
s' 

n 
n 

»    0 

go  0 
n  0 
<&  a 

11 

is 

90   0 

a  0 

at  0 
ao  0 

39    0 
13    0 

18    0 
S    0 

n  0 
n  0 

B    0 

n  0 

»   0 

m  0 

»    0 
13    6 

10    0 
It   0 

::|::::::: 

..-.„ 

PHuburfh. 

t 

CIndimati  (M). 

■■*••■■■■ 

^ 

-s- 

Wl».Ui«. 

Da 

'""ST'"'- 

■A- 

?&;.<"'■ 

■^ 

Da. 

Tun  IL-TUO  AI«D  BmtVST  BOATB,  BCBKW  (STEAH). 


PoRlud.Onc.oA). 

.    BinKiaiicl>oo(ad). 
.  SavsDiuil). 

ronland,Ong.(Kl). ' 


IS   t 
31    T 

ma 

B    S 
IS    3 

U    1 


Wufalnjton,  D.  C. 
WilmlnOon,  N.  C. 
14 iw  York  (lupec.  <i 

N.  Y.  Harbor). 
Uoblla. 
Norfolk,  V«. 


wamii«(oD,K.a 
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•Db- 

DiDMHkau. 

■SET 

tlTt. 

LMllrtb. 

BniKlth. 

DMb: 

on- 
etn. 

Hn. 

UO 
107 

SI    0 

'Is 

MIO 

go  « 
m  0 

11 

■  17  e 

SS    I 

i|! 

33  11 
It    . 

13   0 

'i\ 

a  s 

IB    4 

iM 
IJ 

•     30  10 

30    0 

1>  g 

ii 

30    4 

ii 

as 

B   « 

il 

7    0 
10    7 

s  s 

T    I 
10    0 

10    3 

\l 

u 
u 

Is: 

'11 
,11 
M 

il 

•    4 

!i 

■    0 

",! 

•7   i 

;;:&::;::: 
:::S::::::: 

;;I;e:: 

...do 

ei«i 

Wood 

:S;;e 

BlMl 

...do 

Wood 

.-.do 

St«l 

Wood 

Blotl 

K::::: 

...do..'"" 

s&::::: 

I 

...... 

! 

4 
1 

sE£°"^;;;;;: 

SS 

Ka.^r-::::: 

Borti 

g!SX;;:6i:.AX 

M  '  IK    D 

H 

aw 
ais 

7» 

tu 

IW 
«£ 

.   83 

SO 

% 

29 

HH 
IftE 

300 

170 

130 
ISO 

£ 

I 

■s 

100 
'     M 

4t 

lu'ii 

J*    0 

108    0 
100   0 

a  0 

87    0 

SI    0 
M    0 

ice  11 

33    0 

TS    « 
00    9 

M    S 

BO   0 

78    0 

4B    0 
190    0 

lot  1 
1E8  a 

£8 

Hj 

tw  a 

li 

S! 

BS   0 

ss 

Liuk,Cid.J.L 

DMn 

n:^ 

Jl^^'i-i' 

iS 

.S; 

i- 

a'-.!::::::::::::: 

Pon 

iir^ii?™ 

Sa;:::: 

.  .do 

...do 

■iffi:::::: 

...do 

Wood 

8t«) 

Wood 

! 

1 

> 
1 

™". 

cu". 

..do 

Iron...;.;. 

Sa::;:: 

...flo....... 

'■-3 

-■• 

IMP 

wn». 

S 

n.t,v.t.i,.» 

■:1 
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'•-« 


'  AMD  BintVXT  BOITB,  PADDLI  (BTBAII}- 


"a^**-,* 


., 

wf 

138 

239 

-^v.:;;;:: 

aso 

so 

S? 

t.K.... 

m 

• 

138    o 


Rook  tiluid. 
HontjiaiTwrT. 
Rook  IsUnd. 


et,  Uub. 
Rocklilud. 


8t.Loiili(U.R.C.). 

Do. 
Rooklilud. 

riutUnaiita. 

SS7m.».c. 

Do. 
Wlwetliw. 
NuhviUiL 
Clneinnalt  (Irt). 
Roeklsluid. 

Do! 
LoubTllla. 
Rock  blanfl. 
St.  LauL<(M.It.C.). 

IIIliraufeH. 

Rocklaluid. 

Do. 
Hamphtu  (11.  R.  0. 

Ill  and  M). 
Cincinnati  (U). 


Vlcksburg  (U.  R.  O. 

3d). 
Uamphla  (U.  R.  C. 

Isl  and  2d). 
Bl.  Louis. 
NashTlUe. 
BI.  Louis  IM.R.C). 


Do. 
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Name,  number,  or 

Dia- 
plaoe- 
ment. 

DimensioDa. 

Material. 

Comple- 
ment. 

District. 

letter. 

Length. 

Braadth. 

Depth. 

OfB- 
oars. 

Men. 

Ionise  .  .  .  r  .  ,      - 

Tom. 

25 

25 

35 

54 

83 

113 

83 

150 

163 

220 

400 

540 
560 

560 
150 

101 
30 
40 

300 

150 

206 

40 
560 
150 
120 
220 

'g 

525 

242 

00 

78 

30 

112 

83 

83 

28 

114 

560 

Ft.ki. 

61    0 

68   0 

73    0 

80    0 

80    0 

115    0 

80    0 

100    0 

115    0 

157  11 

204    2 

174  0 

175  0 

171    6 
136    0 

141  8 
68  8 
85    1 

136    0 

136  0 

133  2 
75    0 

171    6 

100  0 
00    0 

157  11 

120    6 
117    0 

170  0 

137  8 
100    0 

03    6 
60    3 
104    0 
03    0 
03    0 
56    0 
80    0 

171  6 

Ft.  in. 
12   0 
12    8 

16  0 
18    0 

17  0 
20    6 

17  6 
24    0 
22    0 

31  7 

20    6 

32  0 
24    0 

36    0 
24    0 

24    6 
15    1 

18  0 
28    0 

24    0 

22  10 
17    0 
36    0 

24  0 
20    0 

31  7 

22    3 

25  4 

32  0 

26  10 
20    4 

20    4 
14    0 
17    4 
17    0 
17    0 
12    0 
10    0 
36    0 

Ft.  in. 
3    2 
S    0 
S    3 
3    0 
3    0 

3  6 
S    0 

4  8 

3  0 

4  3 

5  4 

6  0 

7  -t 

5    6 
5    0 

4  3 

5  2 

4  0 

5  6 

5    0 

5    0 
2    3 
5    6 
4    3 
4    6 
4    8 

4  0 

8  6 

5  0 

4  4 

5  0 

4    6 

2  6 
4    0 

3  0 

3  0 
2    6 

4  6 

5  6 

Steel 

Wood 

...do....... 

steel 

Wood 

Steel 

...do 

Wood. .... 
Steel  and 

iron. 
Wood 

Steel 

...do 

...do 

...do....... 

Wood 

...do 

...do 

Steel 

...do 

Wood 

...do 

Steel 

...do 

...do....... 

Steel  and 
Iron. 

Wood 

...do 

...do 

...do 

Steel 

...do 

Wood 

...do 

Steel...... 

...do 

Wood 

3 

8 

IS 

36 
0 

23 

10 

10 
2 

4 
0 

10 

7 

4 

12 

4 

*'i6' 

10 

5 

23 

21 

0 

5 
3 

7 
6 
6 
4 
2 
12 

Rock  Island. 

I/iirIa       .X  . .  ...... 

Do. 

Mftp    . .  

Do. 

Unrion    

Do. 

Ifars 

St.  Louis  (M.R.C.). 

McPheraon 

CbmXtanooKA. 
St.  Louis  {>(.R.a). 
Do. 

Mercury 

Heramec 

Merrill 

ifiamf 

CfnciDniti  {1st). 

Memphis  (M.  R.  C. 
Iataiid2d). 

St.  Louis  (M.R.C.). 
New  Orleans  (lf.R. 

C.4tli). 
St.  Louis  (M.  R.  C). 

Minne(:onkar 

irifHtepippf 

Newton, 'ben.  J 

Nokomis 

Nolty,  Augustus  J . . . 
Nngept- ...  1 

Memidiis  (M.  R.  C. 

1st  and  2d). 
Mobile. 

Osage 

Kansas  City. 
Chicago. 
NewOrieans  (M.  R. 

C.4th). 
Memph^  (M.  R.  C. 

latandad). 
Pfttshtugh- 
Rock  Island. 

Pearl 

pl^quein'ne 

Rees.W.M 

Roberts,  T.P 

Ruth.... 

ftiphem     ...  .0. 

St.  Louis  (M.  R.  C). 

Salvlsl 

Do. 

Saturn 

St.  T^iisfM.R.C). 
Cincinnati  (1st). 

St.  Louis  (M.R.C). 
Lfliiis'ville. 

Scioto 

Search 

ShawnM  

Simpson,  Qen.  J.  H.. 
Slackwater 

St.  liOiiis. 
Pittsburgh. 
New  Orbans  (M.  R. 
C.4th). 
Do. 

Teche 

Ten.sas 

Tom  Ray 

Nashville. 

Veia 

Cincinnati  (2d).     ' 
St.  l4MiL«i(M.R.C.). 
Do. 

Venus 

Vulcan 

Wave  Rock 

Louisville. 

Wolf 

...do 

Steel 

MOwaukee. 

Wynoka 

St.  Iionis(M.R.C.). 

Tablb  13.-8TBAM  LIQHTBBS. 


Executive '... 

236 
287 

86   3 
107    0 

20    0 
28    0 

8    5 
8    6 

Wood 

•  •  .QO.  •••■•• 

1 

2 

8 

• 

BOBtCO. 

Panuoo ...t.w.a 

New  liflodon. 
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■»  U-flieoLmE  LAUNCHEfl  (SCREW). 


/"S^-fe 


I 

i< 

S3 

a!' 

t.s 

I 

.0 

"-; 

I 
1 

.» 

5 

a' 

:   1.1 

i; 

■  I 

■  ........ 

'::;: 

1 

la 

= 

l« 

.do.... 
.do..,. 

..do 

.*> 


Kock  laknd. 
WuhliwtoD,  D.C 
Qnod  Rspldi. 


St.  Louli  tU.  R.  a.). 


Vlcbibuis  {3d  U.  R. 

C.l. 
Rock  Iiluid. 
DolaUi. 
Cincinnati  {IM). 


MoDtnunsry. 

Rook  Islud. 


Rookliluid. 

CbvlMtoii, 
Na«  York  (Ut). 
Phllwlelphl*. 
jMlnontlUii. 
Portlud.  On«.  (U>. 
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Mame.  nnmbtr,  or 

Dis- 
place- 
ment. 

1. 

• 
Material. 

CompI»> 
ment. 

District. 

iettar. 

Length. 

Brwdth. 

Dvpth. 

Offi- 
cers. 

Men. 

Da  Brie. 

Tom. 

1.9 

4 

7.5 
10* 

4 

6.3 
7 

Ft.  in. 
28   6 

39  9 
33    0 

37  6 
30    0 

30    0 
30    0 
30    4 
25    6 
20    0 

27    6 

30  2 

25  0 

42  0 

26  0 
26    0 

26  0 

43  0 

27  0 

28  0 

25  7 

35  0 
32    0 
72    0 

26  0 

66  5 
20    0 
15    4 
26    0 
58    0 
20    0 
15    6 

26    0 
56    0 

36  0 
35    0 

31  5 
28    0 
26    0 
26    0 
24  10 
43    0 
22    0 

31  0 
50    3 

30    7 
30    0 
26    0 

32  4 

22  0 
-30    6 

41  1 

35  5 

23  0 
20    0. 
26    0 

40  9 

36  4 
32    0 
26    0 

24  0 
26    0 

42  0 

38  0 
30    0 

26    0 
40    0 
22    4 
20    0 
53    0 
18    0 
35    0 

25  0 

67  0 

Ft.  hi. 

6  0 

7  5. 
9    2 
7   8 
6   6 

6  5 

7  6 
7    0 

6  6 
5    0 

7  3 

7  8 

8  6 

10  0 

5  1 

6  3 

6  3 

7  10 

8  0 

5  3 

8  2 

6  0 
5    6 

12  6 
5    3 

18  2 
4    7 

4  5 

5  1 
5    2 

5  9 

4  6 

6  0 
12    4 

9  6 

6  0 

7  7 

7  6 

5  3 
5    3 

5  7 

8  4 

6  8 

6  6 
8    9 

7  0 

8  0 
6    3 

9  8 

6  0 

7  11 

11  0 

8  0 
6    6 

4  9 
£    3 

6  7 
10    6 

7  6 

7  0 

5  0 

5  1 

8  5 

9  6 

6  6 

6    0 
10    0 
6    0 
6    6 
9    4 
6  10 
9    0 
6    0 
17    7 

Ft.  hi. 
3    8 
3    2 
3    1 

3  0 
2    8 

2  2 

4  6 

3  0 
2  10 

1  6 

2  4 

3  2 

3  3 

4  0 
1    6 
1    3 
1    3 

U 

1  3 

3  6 

2  6 
2    6 

5  2 

1  3 
10    7 

2  3 
1    9 
1    5 
1    3 

1  8 

2  0 

2    2 
5    9 

4  6 
2    6 
2    6 
4    34 
1    3 
1    3 

1  6 
4    9 

2  6 
.4    6 

4  8 

5  6 

3  2 

1  3 

3  2 

2  2 

3  11 

4  0 

5  0 
2    0 
1  11 

1  3 

4  2 
4    8 
4    0 

2  10 
1  10 
1    5 

3  7 

4  0 
3    9 

1  6 

5  0 

2  4 

3  6 

4  9 

2  5 
4    2 

3  0 

4  2 

Wood 

1 

1 
1 

LoulsviUeu 

Echo  Riycr 

Do. 

Ellis 

...do 

...do 

EnglnMr 

Grand  Rapids. 
Wasfhtngt^    B^r- 

EPcip^^r. 

...do 

...do 

1 

1 

1 

Engineer,  U.  8 

raoks^D.  C. 
JackaonvfDa. 

...do 

Rnqnlrvr 

...do 

...do 

Kamas  City. 
Montgomery. 
Nashville. 

Et<v»Hh 

2 

1 

.8 
1.8 
3 
10 

Eudora 

Galvaniied 

iron. 
Wood 

1 

Rntenle .... 

Montgomery. 

Eureka. 

...do 

...do 

...do 

...do 

1 
...... 

Eureka 

Portland,  Oreg.  (Sd). 
Wilmineton,  N.  C. 

Faber 

Fireflr 

Folly:. 

...do 

Da 

Fox 

...do 

Do. 

FranofM 

7 
2.5 

.do... .... 

2 

1 
1 
1 
1 
1 
3 

Wilmington,  N.  C 

Freak 

...do 

Steel 

JaclcfPonvl  He- 

Cincinnati  (1st). 

WQ" 

1.5 

Wood 

Steel 

1 

Galveston. 

Galena 

Cincinnati  (1st). 

Oanawanda 

4 

20 

Wood 

New  York  (1st). 

Oannet 

...do 

...do 

1 

Wilmington,  Del 
Rock  Island. 

Oar 

Oaselle 

73 

...do 

...do 

...do 

...do 

1 

0) 
(0 

4 
(») 
(•) 

Newport. 
Detroit. 

Gladwin  No.  1 

Gladwin  No.  2 

Do. 

Gnat 

Rock  Island. 

Grey  Cloud 

2 

...do 

. .  .do.... ... 

1 

Da 

Gun. 

Do. 

Hancock  No.  1 

Harpeth , 

L5 

1.75 
33 
11 

...do 

Steel 

Detroit   (Lake  Bo- 

▼ey). 
NaahviUeL 

Helen 

Wood 

...do 

1 

1 
1 
...... 

2 

Galveston. 

Heron. 

Milwaukee. 

Hiawatha 

...do....... 

...do 

...do 

.  ..do.... ... 

...... 

Rock  Island. 

Hill 

6.9 
1.8 

Galveston. 

Hinda 

Wilminrton.  Del. 
Rock  Island. 

Holly 

Hornet 

. .  .do. ...... 

Do. 

Hydrog 

1 
8 
1 
6 
26 

2 

5 

...do 

...do....... 

. .  .do*. ..  > . . 

•"2 

...... 

1 
2 

St  Louis  (H.R.C.). 

New  York  (2dJ. 

Ino 

Dallas. 

Irv^p^ctor f 

...do 

Steel 

Cleveland. 

Irv^p^tor 

Detroit  (Lake  Sur- 

Jefferson  

Wood 

vey). 
Dallas. 

Jennie 

...do 

. .  .do  ....... 

Portland.  Orer.  ( 1^)- 

Jolly 

Rock  Island. 

Jordan . 

8.5 
1 
2 
19 
7 

.  ..do 

. .  .do.... ... 

1 

1 
1 

Mobile. 

Juanita 

Dallas. 

Katharine 

...do 

New  London. 

Kingfisher 

. .  .do.... ... 

2 

IfUwankee. 

Krey.  John 

Wilmington.  N.C. 

Lad 

. .  .do.... ... 

' 

Detroit. 

L^niine 

.5 

...do....... 

. .  .do.... ... 

1 

Kansas  City,  Ho. 

Lark 

Rock  Islandli 

T^atira 

6 

5.32 
4.6 
2 

1 

Steel 

"2 

Louisville. 

Leach. Col 

Wood 

Washington,  D.  C 

Leaf... ] 

...do 

. .  .do.... ... 

1 

...... 

1 

1 

MobUe. 

Liberty 

Dallas. 

LiUleBlue 

...do 

Kansas  City,  Mo. 

Locust 

. .  .do.... ... 

Rock  Island: 

Lone,  J. C 

12 
5 
3 

Steel 

2 
2 

Cincinnati  (1st). 

Lone  Point 

Wood 

Norfolk. 

Looicout 

. .  .do... .... 

New  York  (saiwr.  tf 

Loon 

• .  .do... .... 

N.  Y.  Harbor). 

Louise 

13 

1.47 

3 
12 

4 

40 

. .  .do. ...... 

. .  .do«. ..... 

1 
1 
1 

1 
1 
1 

Churl^Rton. 

Tmdiiffton  ^  .....  , 

Grand  Rapids. 

LunetU. 

. .  .do ....... 

Luxon 

...do....... 

...do 

do .... 

1 

Plttsbun^. 
Jackmrnvule 

Iffal 

MallaTd 

Milwaukee. 

Madge 

Ro(^  Island. 

Magaire,Capt 

...do....... 

•y 

""5* 

Jadoonville. 

>  Part  of  U.  8.  8.  OlaApteoutflk 


BPECIAL  BDBJBOTB DKEDGK  LIBTB. 


y.'.'.: 

■■».»" 

i 

10 

7.7» 

l.l 

l.S 
33' 

.1 

SI 

■5 

1, 

IS 

L4 

i 

"' 

1. 

U.S 

iuMii 

it" 

:::= 

s 

Nuhdll*. 


PortlUM),  One.  (M). 
Book  Ijlind. 
KuuuCKt.Uo. 
Nawport. 
wbMUw, 

Rooklibuid. 

Do. 
St.  Loui)  (M.  R.  C). 


Naw  Orltuu  (4Ui  H 
Fhlbdet'phM. 


Koek  lalaod. 

Vlolobarf. 

Portkiid,Ora(.(M). 


Portbnd,  On«.  (M). 


Rockblud. 
Rocklaknii. 


.  Umlnftgii,  N. 
Rock  Isbsd. 

Portland,  Or 
Rock  bland. 
-  nr  Orlewu. 


«■ 


Portland,  Or«c.  (Id). 
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Name,  number,  or 

Dis- 
place- 
ment. 

Dimensioni 

I, 

Material. 

Comple- 
ment. 

District. 

letter.  . 

Length. 

Breadth. 

Depth. 

Offl- 
oers. 

Men. 

Bdiuyler 

ToHt. 

L2 
L5 

Ft.tn. 

25  0 

23  0 
28    0 
36    4 
40    0 
35    0 

27  0 

26  0 
40    0 

24  0 

25  0 
18    0 
32    0 
20    0 
20    0 
45    6 
20    0 
18    6 
30    3 
22    6, 

28  0 
30    0 
20    0 

30  0 
28    6 
73    0 

26  0 
16  10 
28    0 

35  0 

26  0 

31  0 
20    1 

15  0 

27  0 
63    5 
26    0 

31  0 

28  0 

16  4 
26    0 
80    0 
24    0 
30    6 

22  0 

18  0 
20   0 

24  0 

36  8 
26    0 
26    0 

35  0 

25  0 
14    0 
25    0 
20    0 

32  0 

32  3 

23  0 
20    0 
38    6 

19  3 

36  1 

33  0 

36  0 

37  6 
33    3 

80    0 

38  0 
22    0 

33    0 

38    0 
28    0 

Ft.  hi. 

6  8 

7  0 

4  6 

10  6 

8  0 
8    6 
6    0 

5  3 
8    0 

5  0 

4  4 

6  0 
8    0 
6    4 

5  10 

11  0 

6  0 

5  4 

6  5 
6    6 
6    6 
8    0 
6  10 

6  10 

7  0 

12  6 
6    8 

4  1 

8  0 

6  0 

5  3 

7  0 
4  11 

4  0 
7    0 

13  0 

5  3 
11    4 

4    6 

4  8 

5  8 
15    0 

5  0 

6  9 

5  0 

6  6 
5    6 

5  0 
10    0 

6  8 

5  8 

6  0 
5    6 
4    0 

4  6 

5  3 

6  3 
6    3 

6    6 
4.10 
4    6 

4    3 

9  0 

6    0 
9   0 

4    0 
6    6 

87    0 

4  6 

5  10 

5  10 

6  6 
6    6 

Ft.  in. 
1  10 

4  0 
3    4 

5  10 

3  9 
8    6 

4  0 
1    3 

6  0 
1  10 
8    0 
3    6 
3    0 
3    0 
1    7 

7  6 
3    6 
3    8 
3    9 
3    6 
3    6 

3  0 
1    7 
1    7 

8  1 

4  6 
1    3 
1    9 
3    8 
3    6 
1    3 
3    3 
3    4 

3  3 
8    4 

7  6 
1    3 

4  4 
3   6 

0  10 

1  3 

5  3 
1  10 
3    0 

0  8 
3    1 
3    2 

1  10 
3    6 

1,» 
18 

3  6 

4  0 
3   6 

3  6 

8  0 
8    3 
8    3 

8    6 
1    8 

4  3 

3  7 

4  0 

4    6 
4    0 

8    8 
8    8 

4    0 
3    4 
1  10 

1  10 

8    0 
8    0 

8te«l 

New  York  r3d). 

Scorpion 

...do 

Wood 

...... 

1 
...... 

1 

Phlladelphk. 

Scorpion 

Rock  Island. 

Semmola w . . . . 

8 

7.3 
5 
2 

...do 

Oiicago. 

Seneca 

.t.do 

...do 

Steel 

flavAi]||i|ih. 

Sergeant  Burke 

Sextant 

Wheeling. 
Dallas. 

Shad 

...do... .... 

*"*  V 

Rock  Island. 

Shearwater 

"4*"" 
1 

.5 
1 
5 

Wood 

4 
1 
...... 

1 

Mootgomery. 

Sioux 

...do 

Kansas  City.  Mo. 

Sisters,  The 

...do 

...do 

...do 

...... 

Cincinnati  (1st). 

SnaiMhot 

(}alT«$ton. 

Sirius 

JaaaooTJlle. 

Snipe 

...do....... 

Rock  Island. 

Sparrow 

.  ..do....... 

Da 

Spray 

12.5 
1 
2 
5 
1 

1.5 
2.5 

.  ..do.....«. 

BaTannah. 

Spry 

...do....... 

...  do. ...... 

1 

1 

1 

Oalveston. 

Spry 

Wilmington,  N.  a 
New  Orleans. 

Stadia. 

. .  .do. ...... 

Starvation 

...do 

Steel 

1 

Noriolk. 

Stewart 

St.  Loots. 

Sulphur 

Wood 

1 

Dallas. 

Swallow 

...do. 

...do... .... 



Rock  Island. 

Swift 

Do. 

Tarpon 

2 
24 

...do 

...do 

...do 

1 

i 

QwXrtgUML 

Thorn,  Oen.  (}«o 

Tilly 

Wilminstan. 
Rocklsl^d. 

Toooi 

.24 
4.5 

steel 

Jacksonville. 

Trenton. 

Wood 

Philadelphia. 

Trlmbelle 

...do 

1 

WllminrUn,  N.  C 
Rocklsbnd. 

Trout 

. .  .do. ...... 

Vamos 

5 

1.75 
1 
3 
22 

.  ..do... .... 

...... 

Da 

Vermilion ;.... 

...do 

.  ..do... .... 

New  Orleans. 

Vernon 

Montgomery. 

Victoria. 

...do 

...  %■  w.  ...... 

...do... .... 

1 
1 

1 
1 
1 

1 

GalTcsUxL 

Vigilant s 

Violet 

Portland,  Dreg.  (2(i). 
Wilmington,  N.  C 

Violetta. 

8 

• 

...do 

JackaooTille. 

Viper 

.  ..do... .... 

Rock  Island. 

"W" 

.  ..do... .... 

New  York  (lat). 
RoeklsSmd. 

Waoeuta 

........ 

36 

1 

.  ..do... .... 

1 
3 

1 
1 

Wah'ta-wah 

...do 

.  ..do. ...... 

3 

New  York  (1st). 
Kansas  City,  Ho. 

Wakenda 

Waumandee 

.  ..do... .... 

Wilmlnfton,N.a 
Rocklsund. 

Wasp 

.  _  -GO 

Wekiva 

.5 
.6 
1 
18 

. .  .uv.  ...... 

...do 

.  ..do... .... 

...... 

1 
1 
1 
1 

Jaoksonyflle. 

WaV^Ith.     ,,     . 

Da 

Wild  Hone 

Kansas  City,  Ma 

Wolf 

...do 

...do 

...do. 

1 

Mdbile. 

Wren  .•.••.«.....••.. 

Rod:  Island. 

Yawl 

Da 

...do 

...  do. ...... 

1 

Wilmington,  N.  CL 

No.  1 

1 

Detroit, 

No.1 

.  ..do... .... 

Wilmington,  DiL 

No.  1,  Lispeetor 

8 
2 
8 
3.6 

6 
.81 
10 

steel 

Little  Rock. 

No.  2;....^....:;;;; 

.  ..do... .... 

1 
1 

1 
1 

Chattanooga. 

No.  3 

Wood 

DoT^ 

No.  3,  U.  8.  L.  8 

No.  4 

...do 

...do....... 

...do....... 

...do 

.  ..00... .... 

Detroit  (Lake  8iir 
Chattanoop. 

No.  4,  M.  R.  C......» 

No.  4,  U.  8.  L.  8 

No.  5. 

St.  Lmis^.R.C). 
Detroit  (Lake  Bur- 

▼ey). 
Chattanooga. 
Detroit  (Lake  Soh 

Chattanooga. 
Detroit  (Li^  So^ 

Chattanoon. 
Detroit  (Lake  So^ 

Mobile. 

No.  5,  U.  8.  L.  8 

No.  6 

10 

4 
10 

3 
3.4 

90 

...do 

...do 

1 
1 

No.  6,  IT.  8.  L.  8 

No.  7 

...do....... 

.  ..do... .  ..  . 

No.8,U.8.  L.B 

No.  26 

...do 

...do 

No.  32. 

...do... .... 

Rock  Island. 

No.  33,  U.  8.  E.  D., 

Wheelfaig. 
No.  34,  U.  8.  E.  D., 

Wheeling. 
No  name 

.67 
.67 

...do. 

•  «  •  Uw«  •  •  •  «  •  • 

steel 

Wheeling. 

Da 
St.  Louis. 

Non^nw. ........a... 

•  ••""•«•  •  •  •  • 

•••••• 

Da 

'XZ{'  '''  P-  2327.  fori 
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Table  15.-0AS0LINE  T0WB0AT8  (PADDLE)  . 


N 


,or 


Gtenville.  ' 


Lcona. 

KkJilaiMi' 

^mtaoik I     38 

No.1..        75 

62 


Dis. 
place, 
nient. 


21 
123 
13 
30 
56 
Iff 
25 
78.7 


DlmwMfcmi. 

Material. 

(Comple- 
ment. 

Distrid. 

^^ength. 

BTCMlth. 

D^th. 

Offl. 
oars. 

Men. 

Ft.  In, 
69   0 

Ft.  Hi. 
16    0 
18    0 

12  6 
9    0 

22    0 
10    0 

13  9 
30    6 
16    5 
18    0 
15    0 

rt.in. 
2    4 
4    9 

2  6 

3  0 
8    0 
8    0 
8    0 

4  7 
2    9 
8    6 
2    8 

Wood 

• 

2 
6 
3 

Cincinnati  (1st). 
Montgomery. 
Kansas  City. 
Wheelins. 
Kansas  City. 
Rock  Island. 
Chattanooea. 

95   0 

...do 

69    2 
53    6 

...do 

Steel 

86    4 
it    0 
70    0 

Wood 

...do 

...do 

3 

14 
2 
3 

103    0 

...do 

Charleston.  8.  GL 

84    6 
104    0 

...do 

...do 

1 

2 
7 
2 

Mobile. 
ChattanooML 

M    0 

...do..r.... 

Nashville. 

'•ablb  1«.*<^UARTER  boats. 


B«yoQ  Goola. 

B«»ulbft.. 
^«tir...    " 

^«injock..;;;; 

Sxi 

v  r* 

D....    

HaYUki;;;', 

jnterooestal.. 
*««Borgne. 

^Cvgaret 
N..        

Natchei;:;*:* 


198 
196 

15 

90 

72.7 

37 

30 

16 

S3 
108 


JJ^w"  Orleans. 


9»J«rver; 


Port  Arthur. 
Port  Hudaan:; 

Punfo 

Skldawayl**' 

8t.Joiejt*.:: 


>*1a  ■. 


Torn* 


Z 

^o.l... 

^0.1... 

^o.l.. 
«o.l.. 


30 

85 

198 

237 
65 
25 


84 
68 

72.7 
27 
198 

12 
96 


73 
27 
64 
28 
30 
80 
110 
104 
28 


140 
140 
50 
60 
80 
70 
65 
60 


O 

o 
o 
a 
o 

0 
0 
0 


75  0 

70  0 

65  6 

80  0 

100  0 

75  6 

140  0 

166  0 


76 
50 


6 
0 


80  0 

60  0 

80  0 

80  0 

51  6 

140  0 

47  6 

75  0 

80  0 

90  0 

40  8 


2 
0 
0 


80 

65 

60 

60  8 
100  O 
100    0 

50    O  I 


804fi2'-tt  Doc  740.  »^^^, 


30    0 
34    0 
30    0 

2 

A 

6 
0 
6 
4 
0 

0 
0 
8 
8 
8 
7 
6 
6 
9 
4 
5 
4 

3 
2 
0 

3 
2 

0 

4 

0 
4 

3 
0 
0 

0 
7 
4 

0 
0 
2 
6 
0 
6 
0 

? 

Wood 

...do 

...  do.  >•*... 

3 
6 

28 

20 

21 

180 

180 
180 
11 
15 
21 
28 
10 
12 
20 

Kansas  City. 
Mobile. 
Kansas  City. 

30    0 
80    4 

.  30    4 
30    4 
18    3 

...do 

...do....... 

...do....... 

...do 

...do....... 

3 
10 

10 
10 

Mobile. 

New  Orleans  (M.  R. 
C.  4th). 

Do. 

Do. 
Wilmington,  N.C. 
Pbiladefphla. 
Njffolk. 
(3 rand  Rapidfl. 
Nashville. 

25    0 
22    0 

20    0 
14    0 

...do 

...do 

...do 

.  ..do. ...... 

3 
5 

14    0 

...do 

Do. 

25    0 
22    0 
22    6 

...do 

...do 

...  do. ...... 

5 

1 

Mobile. 
Detroit.- 
New  Orleans. 

22    0 
26    0 

...do 

...do 

3 

16 

New  Orleans  (M.  R. 

('.  4th). 
Chicago. 

22    6 

...do 

21 
180 

180 
20 

1 
8 

36 
6 

21 

Mobile. 

30    0 

30    0 
22    6 

...do 

...do 

.  ..do... .. . . 

10 
10 

New  Orleans  (M.  R. 

C.  4th}. 
New  Orleans. 
Mobile. 

20    0 
22    0 

28    0 

...do 

...do 

.  ..do. ...... 

****4" 

rhiladelnhia. 

New  Orleans  (M.  R. 

C.4th).  • 
DaUa.s. 

23    0 

22    0 
11    0 

...do 

...do 

.  ..do... .... 

2 
5 

New  Orleans  (H.  R. 

C.  4th). 
Norfolk. 
Savannah. 

30    4 

11    6 
26    0 

...do 

...do 

.  ..do...  a  .  .  . 

10 

180 

8 

24 

6 

36 

New  Orleans  (M.  R. 

('.4th). 
Wilmlnpton,  N.  C. 
Montgomery. 

22    0 

20    0 
14    8 

...do 

...do....... 

.  ..do...  ■  ■ .  • 

2 

4 

New  Orleans  (M.  R. 

('.4th). 
Kansas  City,  Mo. 
New  Orleans. 

19    1 
14    0 

...do 

.  ..do. ...... 

11 

10 

4 

42 
52 
69 
27 

Norfolk. 
Nashville. 

16    0 

.  ..do... .... 

Chattanooga. 
(Jalveston. 

23    7 

•  ..do... .... 

20    0 
20    0 

...do....... 

.  ..do.....  • . 

10 

Kansas  City. 
Little  Hook. 

20   0 

...do....... 

Montgomery. 

ol2 86 
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Name,  namber,  or 

Dis- 
place- 
ment. 

Dimensions 

1. 

Material. 

• 

Comple- 
ment. 

District. 

(•t.er. 

Length. 

Breadth. 

Dq;>th. 

Offi- 
cers. 

Men. 

No.l 

Tons. 
44 

120 
130 

27 

24 
5 

40 
110 

25 

23 

29.8 
13P 

36 

34 

35 
138 

88 

2 

•  24 

11 
110 

88 

26 
115 

39 

34 

17 

25 

53 

72 

15 

16 

88 

48 
115 

35 

25 

20 

72 
115 

34 
160 
6.5 

20 

84 
130 
6.5 

44 

84 
130 
6.5 

27 

84 
125 

130 
225 
6.5 

56 
130 

34 

45 

22 
130 

34 

56 

40 
125 

46 
34 
43 
25 
125 

55 
35 
56 
52 

Ft,  in. 
85  0 
90    0 

135  0 
60  0 
60  0 
26  6 
85    0 

100  0 
70  0 
50  0 
76    0 

135  0 
48  0 
68  0 
66    6 

125    6 

110  0 
22    0 

65  0 

50  0 
100    0 
110    0 

60    0 

135  0 

52  0 
68    0 

40  5 
62    0 

102    4 
90    0 

51  0 

53  0 
110    0 

70    0 

136  0 

66  6 

64  0 

41  0 
90    0 

135  0 
68    3 

124  6 
30    0 

65  0 
100    0 
135    0 

30  0 
106  0 
100  0 
135    0 

30    0 

67  0 
100    0 
135    0 

135    0 
90    0 
30    0 

104  0 
135    0 

68  0 

105  0 
75    0 

135  0 
68    0 

100  0 
90    0 

135    0 

75    0 
68    0 
80    0 
78    0 
135    0 

100  0 
70    0 

100  0 
70    0 

Ft.  in. 
22   0 
26   0 
30    0 
16    0 
22    0 

10  0 
18    0 
20    0 
18    3 
20    0 
16    0 
80    0 
16    0 
18    0 
22    0 
30    0 
22    0 

8    4 
16    0 
16    0 
20    0 
22    0 
16    0 
.      26    0 
16    0 
18    0 

15  6 
18    0 
22    0 

20  0 

13  0 

16  0 
22    0 

21  6 
26    0 

22  0 
16    0 
16    0 
20    0 
26    0 
18    0 
25    0 
16    0 
16    0 

20  0 
30    0 
16    0 

21  0 
20    0 
30    0 
16    0 
16    0 
20    0 
25    0 

80    0 

29  0 
16    0 

20  0 

30  0 
18    0 

21  0 

14  0 
30   0 
18  .0 
20    0 
18    0 
25    0 

20    0 
18    0 
20    0 

11  0 
25    0 

24    0 
16    0 
20    0 
24    0 

Ft.  hi. 
8    tt 
4    0 

3  11 

4  0 
3    0 

2  8 
8    0 
6    0 
8    6 
8    7 

3  0 
3  11 
3    6 
3    0 

3  6 

4  6 
3    6 

1  9 
3    0 
3    0 

•6    0 
3    6 

2  0 

3  6 
3    5 
3    0 
2    4 

2  10 

3  0 

5  0 

4  0 

2  9 
8    6 

3  0 
8    6 
3   e 
3    0 
3  10 

6  0 
3    6 

3  5 

4  2 

2  9 

3  0 

5  0 
3  11 

2  9 

3  0 
5    0 
3  11 

2  9 

3  0 
5    0 

8  0 

3  11 

9  0 

2  9 

3  6 

3  11 

4  0 
3    9 
1    9 

3  11 
8    0 

4  0 
3    6 
8    0 

3    0 

3  0 

4  0 
4    0 
8    0 

4    0 

4    0 

-8    8 

8    0 

Wood 

Pittabunth. 
Portland,  Oreg.  (2d). 

No.  I 

...do 

ii 

116 
10 
36 
8 
48 
52 
18 
27 

"iih' 

*"*26" 

40 

44 

44 

9 

2 

No.l 

No.  1.   'eches  River.. 

-•4p 

...do 

17 

St.  LouB. 
Dallas. 

No.l, Trinity  River.. 
No.2. 

•  ..do... .... 

Do. 

.  ..do... .... 

Charleston. 

No.  2 

...do 

Chattanooga. 

No.2 

...do 

...do 

10 

Kansas  City. 

No.2 

MUwaukeer 

No.  2. 

...do 

Montgomery. 

No.2 

...do 

...do 

...do 

...do 

...do 

"v' 

...... 

Pittsburgh. 

N3.2 

St.  Louis. 

No.2. 

St.  Paul. 

No.2 

Vicksburg. 

No.  2,  Cypress  Bayou. 
No.  2.  Ohio 

Dallas. 

.  ..do... .  •  .  . 

Louisville. 

No.  2,  Ohio 

...do 

Do. 

No.  3 

...do 

Charleston. 

No.  3 

...do 

Chattanooga. 

No.3 

...do 

Chicago. 

No.  3 

...do 

...do 

10 

62 
52 

8 
116 

Kansas  (^ity. 

No.3 

Louisville. ' 

No.3 

...do 

...dj 

...do 

"iV 

Montgomery. 

No.3 

St.  t.oiiis. 

No.3 

St.  Paul. 

No.3 

...do 

...do 

...do 

...do 

...do 

.  ..do... .  ..  • 

1 
3 

1 

20 
9 
18 
16 
41 

Vicksburg. 

No,  3,  Hads:>n  River. 

No.  3,  Red  River 

No.  8,  Wabash 

No.  4 

New  York  (1st). 

Dallas. 

St.  Louis  (M.R.C). 

Kansas  Citv,  Mo. 

No.  4 

Savannah. 

No.  4 

...do....... 

11 
16 
50 
116 
40 
15 

Wilmmcton.N.C. 

No.  4 

...do 

LouisviOe. 

No.  4 

...do 

Montgomery. 

No.  4 

.'..do 

...do 

17 

St.  Louis  (M.  R.  C). 

No.  4.  Trinity  River.. 

Dallas. 

No.6. * 

...do 

Chattanooga. 

No.  6. 

..do... . . . . 

SavannalC 

No.6 

.  ..do..,..s. 

...do 

...do 

...do 

1 

17 
1 

41 
116 

20 
5 

10 

24 

58 
116 

10 
6 

58 
116 

10 
4 

58 

Rfttii^q  Citv,  Ifo. 

No.  5 

St.  Louis  (ii.R.C). 

No.  5 

Vicksburg. 

No.  5.  Ohio 

Louisville. 

No.  6,  Trinity  River.. 

...do 

Dallas. 

No.6 

...do 

Chattanooga. 

No.6 

...do 

...do 

...do 

10 
17 

Kansas  City,  Mo. 

No.6 

St.  Louis. 

No.  6,  Trinit  V  River . . 

Dallas. 

No.7. ; 

...do 

Chattanooga. 

No.7 

...do 

...do 

...do 

...do 

10 
17 

Kansas  City,  Mo. 

No.7 

St.  Louis. 

No.  7,  Trinity  River.. 
No.  8 

Dallas. 
Chattanooga. 

No.  8 

No.  8 ! 

...do 

,  ..do... .... 

10 

Kansas  (Itv.  Mo.  ^ 
Memphis  (M.  R.  C. 

...do 

...do 

.  ..do. ...... 

17 
18 

116 
90 

1st  and  2d). 
St.  Louis. 

;  ^0. 8,  Hudson  River. 
No. 8,  Trinity  River.. 

New  York  (1st). 
Dallas. 

No.  9 

...do....... 

15 

116 

20 

36 

'*ii6' 

20 
3 

Chattano3ga. 

No.  9 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

.  ..do. ...... 

17 
1 

"ii' 

1 

St.  Louis. 

No.  9 

Vicksburg. 

No.  10 

Chattanooga. 

No.  10 

Cincinnati  (3d). 

No.  10 

St.  Louis. 

No.  10 

Vicksburg. 

No.  11 

ChattanoogaA 
Cincinnati  (M).    ^ 

No.  11 

No.  11 

...do 

.  ..do. ...... 

128 

30 
20 

Memphis  (M.  R.  C. 

1st  and  3d). 
Rock  Island. 

No.  11 

No.  11 

...do 

_,.do .... 

1 

Vicksburg. 

No.  12 

Chattanooga. 

No.  12. 

...do 

...do 

Clncfamati(ad).    „ 

No.  12 

Memphis  (M.  R.  C. 

No.H 

...do....... 

15 
80 
25 
84 

1st  and  2d). 
Chattanooga. 

No.l4 

...do 

.  ..do...  •  ■  ■• 

No.  15 

Chattanooca. 

No.  17 

.••do....... 

Rockldaod 

rSee  Vol.  II,  p.  2327,  fori 

[     explanations,  etc.    J 
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Nime.  number,  or 

letter. 


Dimensions. 


>'o.l7(oAee). 


Ko.19 

Ko.23 

No.  21 

Ko.25 


No. 2S.... ...... 

Ko.37 

Xo.28 

No.  29,  Amelia. 


»44 

.K^« 

M0l7. 

Vo« 

^tXl\ 

^o 'S 

t^^j.Ml 


5^ 


^^•131 


JV  155 ;; 

'V  iJ« 

>'o.  139 

A'o_  1«3 

.Vo  _!?«« 

>'c»..2a2 

No  .206 


No     .  221... 

So      -231... 

n;o  -232.... 

So- 237.... 

'So-  252  .. 

So.  301 

No  342.... 

No.  343 

Xo.  3<4.... 

No.  345 

No.  316.... 

So- 347.... 

No.3«.... 

No.  357... 

So.  413.... 

So.4L^... 
So.  4\. 
So.  4 
So. 
So.  5CMi 

So.  SI 
So.  31 
So. 


^\^ 


las 

43 

30 
43 

40 
32 
46 
32 
20 
46 
46 
87 

87 
107 
15 
40 
43 
14 
26 
26 
26 
186 

107 

107 

107 

107 

107 

62 

33 

43 

130 

130 
62 
62 
46 
45 
46 
50 
43 
43 
43 
50 
50 
50 
50 
60 
61 
43 
50 
40 
40 
42 
42 
42 
90 


100 
100 
100 
135 


50 
74 
75 
58 
40 
75 
75 
100 

100 

120 

SO 


40 
52 
52 
52 
131 

120 
120 
120 
120 
120 
100 
60 
70 
120 

lao 

100 
100 
68 
66 
75 
80 
70 
70 
70 
80 
80 
80 
78 
76 
82 
70 
71 
76 
75 
80 
80 
80 
68 


0 
0 
0 
0 


80  0 

135  0 

M  6 

65  0 

90  6 


0 
0 
0 
0 
0 
0 
0 
0- 

0 
0 
0 


81  0 

70  0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


177 

135 

0 

156 

140 

0 

156 
177 

4 

140 
140 

0 
0 

177 
177 
177 

140 
140 
140 

0 
0 
0 

23  0 

24  0 
24  0 

24  0 

25  0 


29 
25 

18 
20 
18 

22 

16 
20 
18 
16 
20 
20 
28 

28 
28 
12 
16 
20 
14 
16 
16 
16 
30 

38 
28 
28 
28 
28 
20 
18 
20 
30 

30 
20 
20 
22 
22 
20 
20 
20 
20 


26 
26 
20 
20 
18 
20 
20 
18 
18 
18 
18 


0 
0 

6 
0 
6 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 


20  0 

20  0 

20  0 

20  0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


34  0 

30  0 

30  0 

34  0 

34  0 

34  0 

84  0 


Material. 


a  0 


4 
4 
4 

8 

5 
8 


5 
6 
3 
3 
3 
2 
3 
2 
2 
6 

6 
6 
6 
6 
6 
3 
3 
3 
6 

6 
4 
4 
3 
3 
4 
3 


3 
3 
3 
3 
3 
4 
8 
3 
3 
3 
3 
3 
3 
3 
4 

5 

4 

4 

5 

5 
6 

5 


0 
0 
0 
0 

0 
0 


3  0 

3  9 

3  0 

8  6 

3  0 

3  0 

3  6 

3  0 

3  6 

3  6 

5  0 


0 
0 
0 
0 
0 
0 
6 
6 
6 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

3 

3 

0 

0 

0! 

0  ' 


3    0 
3    0 


0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
6 
6 
6 
0 

0 

0 

0 
0 

0 
0 
0 


W«od. 


.do., 
.do., 
.do., 
.do.. 


.do. 
.do. 

>d3. 
.do. 
.do. 


Steel.. 
Wood. 
..do... 
..do... 
..do... 
..do... 
..do... 
..do... 


.do.... 

.do.... 

.do.... 

.do.... 

.do.... 

.do... 

.do.... 

.do.... 

.do.... 

.do.... 


Comple- 
ment. 


Offi- 
cers. 


11 


8 


.do.... 
.do.... 
.do.... 
.do... 
.do.... 
.do..., 

.do 

.do.... 
.do... 


.do.... 

.do... 

.do.... 

.do... 

.do.... 

.do.... 

.do 

.do.... 
.do.... 
.do.... 
.do.... 
.do.... 
.do.... 
.do.... 
.do.... 
.do.... 

.do 

.do 

.do 

.do.... 
.do... 

.do 

.do.... 
.do... 


.do. 
.do. 


8 

8' 


.do. 
.do. 

.do. 
.do. 
.do. 


8 


Man. 


60 

28 


2 

"i 


12 
35 
18 
6 
6 
35 


80 
12 
12 
20 
48 
3 
12 
12 
12 
131 

90 
12 
94 


56 

IS 

35 

120 

120 
56 
20 
24 
18 
35 
20 
46 
30 
30 
20 
20 
20 
60 
50 
•  46 
30 
30 
30 
30 
20 
20 
20 
14 

127 

156 

156 
.  129 

129 
129 
129 


Dlstriot. 


Vicksburg  (M.  IT.  a 

3d).    . 
Chattanooga. 

Do. 

Do. 
Memphis  (M.  R.  C. 

1st  and  2d). 
Montgomwy. 
Memi^is  (M.  R.  a 
1st  and  2d). 

Do. 
Wheeling. 
Memphis  (M.  R.  a 

1st  and  2d). 
Cincinnati  (M). 
Rocic  Island. 

Do. 

Do. 

Do. 

Do.   • 

Do. 
Viclcsburg  (M.  R.  a 
3d). 

Do. 

Do. 
Rock  Island. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Vicksbuig  (M.  R.  a 
3d). 

ho. 

Do. 

Do. 

Do. 

Do. 
Rock  Island. 

Do. 

Do. 
Memphis  (M.  R.  G. 
1st  and  2d). 

Do. 
Rock  Island. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Memphis  (M.  R.  G. 

1st  and  2d). 
Vicksbure  (M.  R.  C. 

3d). 
Memphis  (M.  R.  C. 
1st  and  2d). 

Do.     • 

EKJw 


oo 
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Name,  number,  or 

Dis- 
place- 
ment. 

Dimensions. 

Material. 

Oomi>le- 
ment. 

District. 

letter. 

LeoKth. 

Breadth. 

Depth. 

Offi- 
cers. 

Men. 

No.  1301 

ToM. 

77 

177 

177 
190 

30 

129 

80 

Ft.  in. 
100   0 

140    0 

no  0 

160    0 
42    0 
86    9 
62    0 

Ft.  in. 
26  ^ 

34    0 

34    0 
36    6 

20    6 

26    4 

22    0 

Fir.<ii. 

4  0 

6    0 

5  0 

4    0 

8    2 
8    9 
4    3 

Wood 

...do 

...do 

...do 

...do 

...do 

...do 

3 

to 

10 
2 

3 

9 

2 

33 

144 

144 
255 

20 

86 

33 

Mebphis  (M.  R.  a 

No.  1307 

IstandSd). 
Vicksbur?  (If.  B.  C 

No.  1308 

"k 

No.  1402 

Memphis  (M.  B.  C 

l5taod2d). 
New  York  (1st). 

Do. 

Do. 

U.  8.  E.  D.,  Hudson 

River,  No.  1. 
U.  8.  E.  D.,  Hudson 

River,  No.  41. 
U.  8.  E.  D.,  Hudson 

River,  No.  44. 

Table  17.— CONCRETE  MIXING  PLANTS. 


No.  7,  Hudson  River. 
No.  13,  Hudson  River 
No.  17,  Hudson  River 
No.  18,  Hudson  River 


244 

85    0 

28    0 

9    4 

100 

80    0 

26    0 

3    8 

ISO 

90    0 

27    0 

7    0 

150 

84    0 

27    6 

8    6 

Wood. 
...do... 
.  ..'lo... 
...uo... 


1 

15 

2 

13 

6 

9 

6 

7 

New  York  (1st). 
Do. 
Do. 
Do. 


J 


PARTY. 


*ANAMA  CANAL  REPORTS. 


COMMISSIONS. 

LIST  OP  THE  ISTHMIAN  CANAL  COMMISSIONS,  COMBINED 
WITH  A  BRIEF  TABLE  OR  SUMMARY  OF  THE  MORE 
IMPORTANT  TOPICS  OF  THEIR  REPORTS,  ARRANGED 
CHRONOLOGICALLY. 


AXPHABETICAL    ARRANGEMENT    OF .  THE    PRINCIPAL 
TOPICS  OF  THE  REPORTS. 


PLATES. 

THE  PANAMA  CANAL. 

ORGANIZATION  CHARTS,  1907,  1909, 1914. 


C5 


II 


^'^mm  TO  THE  USE  OF  PART  V. 


What  Is  cout^^j^^  1^  ^j^jg  part.— An  index  m  a  brief  form  to 
the  important  eng^^ering  matter,  etc.,  connected  with  the  engi- 
neenng  project  of  constructing  a  waterway  across  the  Central 
American  Isth^^^^  ^^^  ^^^2  to  1914. 

^v^Sme^^ljig  reports  are  Indexed. — ^These  are  as  follows: 

1.  iBthmian  o 

2  lathani^     ^^xud  CommiMton  No.  1, 189&-1901, 1  volume  and  plateB. 

3.  Ifltiuma     ^^nal  Gomniiaaion  No.  2, 1904, 1  volume. 

4.  Boaid^?^  ^^Jial  Commiflmon  No.  3, 1905-1906,  2  volumee. 
6.  IsthitkiA   ^^^^^ting^  Engineers,  1906,  1  volume  and  plates. 

w[qT^^  Canal  Commission  No.  4,  1907-1913,  7  volumes  and  4  sets  of 

e.  The  :^^ 

aud  ^^^'^  Canal  (Isthmian  Canal  Commission   and),  1914,  1  volume 
^Utee. 


c^r 


'tut:   SUM-^ 

Tio^^g  tV  ^      ^'  these  reports. — On  the  pages  immediately 
rwifts  Q,v        there  is  a  list  of  the  more  imi 


iportant  subjects  of  these 

v^^     t        ^^^^^toged  that  a  brief  inspection  or  examination  of  the 

\i^  Oi  subjects  affords  a  general  understanding  of  what  has  been 

.^    \  Q^  in  the  work  of  constructing  an  artificial  waterway  across 

tb    Central  American  Isthmus. 

-j^  list  of  subjects  is  arranged  chronologically.    It  shows  also 

th^  personnel  of  the  various  commissions,  and  names  important 

fic^^ds  of  departments.    R^erence  is  made  to  the  paging  of  the 

reK>orts  on  each  subject  in  such  a  way  that  their  length  or  scope  is 

medicated.    The  list  of  subjects  is  arranged  also  to  show  something 

ol  the  various  plans  of  organization  leading  up  to  the  completion  of 

The  Panama  Canal. 

Alphabetical  arrangement. — ^With  the  exception  of  the  matter 
referred  to  in  the  preceding  paragraph,  all  the  matter  of  Part  V  is 
arranged  in  the  customary  alphabetical  form.  Illustration:  Details 
concerning  appropriations  will  be  found  referred  to  under  **  Appro- 
priate ions'';  concerning  dams,  under  **Dams";  and  concerning 
tenn^inals,  under  ** Terminals." 


;e  references. — ^These  are  of  the  same  character  as  in  other 
yhrii^^'  of  this  index,  with  the  exception  of  the  addition  of  the  letter 
p^  yjT'  IBiich  refers  to  the  special  reports  on  the  Isthmian  or  Panama 
Vau/u  -*  project.  Illustration:  P-06,  436,  pi.  5,  means  the  report  of 
[k  Jg'=athmian  Canal  Commission  for  1906,  page  436,  plate  5. 

2369 


/ 


oo 


2360      INDEX  TO  REPOBTS,  CHIEF  OF  ENGINEEBS,  U.  S.  ABMY,  186&-1912. 

To  distinguish  the  report  of  the  Board  of  Consulting  Engineers  of 
1906  from  the  other  reports  for  that  year,  a  star  (*)  is  added  to  a 
reference  to  that  report.  Illustration:  P-OC*,  3^7,  means  the  report 
of  th(B  Board  of  Consulting  Engineers',  1906,  page  377. 

Abstracts* — ^Brief  abstracts  have  been  provided  of  important 
reports.  Illustration:  Under  ** Projects"  are  brief  but  informative 
details  concerning  projects  for  waterways  across  the  Isthmus, 
Under  *' Appropriations"  is  a  table  of  appropriations  for  the  worL 
Under  *^ Atlantic  Division"  is  a  brief  outline  of  the  operations  on 
that  division. 

Cross  references* — Copious  cross  references  have  been  provided. 
Illustration:  ''Dams"  refers  to  '* Locks,"  ** Gates,"  etc.,  and  to 
related  subjects  in  the  list  of  important  subjects  in  Section  A. 

Names  of  places* — ^But  few  names  of  places  have  been  listed 
alphabetically,  because  Part  V  is  intended  mainly  to  index  engi- 
neering matter.  Illustration:  Under  ''Dams"  have  been  collected 
the  more  important  engineering  facts  connected  with  dams,  rather 
than  under  "Gatun,"  "Miraflores,"  "Pedro  Miguel,"  or  "Bohio." 
There  are  subheads  under  "Dams"  referring  to  each  of  these  places, 
however,  and  each  important  reference  usually  names  the  place 
coimected  with  the  engineering  fact  indexed.  This  plan  brings 
related  engineering  facts  under  one  head  usually,  rather  than  under 
several  scattered  headings,  and  makes  Part  V  more  compact  than 
would  otherwise  be  the  case. 


1 

THE  PANAMA  CANAL  REPORTS. 


SECTION  A— COMMISSIONS. 

Table  o/rubjects  in  the  reports  indexed  in  Part  V. 


180»-1901. 


Index. 


Reports. 


1 

3484 

2 

2549  1 

3 

2557 

4 

2407 

5 

2408 

6 

2408 

7 

2406 

8 

2554 

0 

2427 

10 

2453 

11 

2526 

13 

2564 

13 

2557, 

2965 

14 

2556 

15 

2556 

16 

2407 

17 

2406 

lA 

2559 

19 

2609 

20 

2406 

21 

2406 

22 

2408 

23 

2610 

24 

2427 

25 

2563 

Istlunlan' Canal  Commission  (No.  1)  i 

Canal  projecta— 1492-1901 , 

Dimensioxis  and  prices , 

Boutes 

Panama  route : 

Nicaragua  route 

Earthquakes,  climate,  health,  etc 

Rights  and  franchises 

Value  of  possible  canal 

Military  value  of  possible  canal 

Upkeep,  etc 

Conclusionsof  I.  C.  C.  No.  1  (Nicaragua  route  favored ) 

Locks 

History,  Panama  Canal  Co.,  1880-1894 

Documents,  New  Panama  Canal  Co 

Hydrography,  Panama  route 

waste  weirs  and  discharges,  Bohio  Lake 

Alternate  line,  Oatuu-Bohio.    (See  Surveys,  p.  2598  of  this  Index) 

Time  of  transit,  by  proposed  routes 

Discharge,  canali^  San  Juan  R , 

Hydrography,  Nicaragua 

Surveys,  dan  Juan  R.-Indio  R 

Treaties,  contracts,  etc 

IndustruJ  and  commercial  value  of  canal , 

Supplementary  R.&— Comparison  of  Panama  and  Nicuagua  routes.  Sale  of 
Panama  rights  proposed  by  French  company .  Panama  route  recommended , 
where  previously  Nicaragua  route  had  been  the  choice 


189»-1901 


Paging  of 

the 
Isthmian 
reports. 

1-688 

18-43 

44-48 

4»-55 

fi6-70 

71-111 

112-114 

115-160 

161-166 

167-168 

160-17D 

171-176 

17»-19e 

197-214 
215-218 
219-246 
247-252 
253-254 
255-272 
273-280 
281-348 
349-352 
353-509 
615-671 


673-681 


>  ICembers:  Rear  Admiral  J.  O.  Walker,  U.  S.  N.,  president;  Samuel  Pasco;  Alfred  Noble;  George  8. 

lCoriaca:i-  Col.  F6ter  C.  Hains,  Corps  of  Engineers,  if.  S.  A.;  Wm.  H.  Burr;  Lt.  Col.  O.  H.  Ernst,  Corps 

of  BDsineers,  V.  8.  A.;  Lewis  U.  Haupt;  and  Emory  R.  Johnson.    R.  dated  Nov.  16. 1901.    Transmitted 

'  to  PtMideat  Roosevelt  by  Secretary  of  State  John  Hay,  Nov.  30, 1901,  and  by  President  to  Congress  on 

Dee  4  1901.    An.  act  Mar.  3, 1809.    Admiral  Walker  appointed  June  10, 1899. 

s  8.  i>oc.  123,  57th  Cong.,  1st  sess. 
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Table  of  subjects  in  the  reports  indexed  in  Part  V. 


1904. 


Pa^s 

No. 

ofthis 

Index. 

36 

2485 

27 

2450 

28 

2594 

29 

2610 

30 

2619 

31 

2486 

32 

2619 

33 

2485 

34 

2485 

3A 

2481 

36 

2599 

37 

2599 

38 

2583 

39 

2817 

40 

2461 

41 

2585 

42 

2369 

43 

2506 

44 

2542 

45 

2493 

46 

2471 

47 

2369 

^48 

2619 

49 
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Material,  supplies,  and  machines. 

Panama  R.  R 
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Expenditures  and  estimates 
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»  Members:  Rear  Admiral  J.  G.  Walker,  U.  S.  N.,  chairman- MaJ.  Gen.  Geo.  W.  Davis,  U.  S.  A.:  Wrc 
B.  Parsons;  W.  H.  Burr;  B.  M.  Harrod;  C.  £.  Grunsky;  and  F.  J.  Hecker.  Commission  au.  act  June  2s 
1902.    B«  for  perfod,  May,  1904,  the  date  of  creation  of  1.  C.  C.  No.  2,  to  Nov.  30, 1904. 

s  Head  of  engineering  staff  immediately  after  transfer  from  the  French  company  (New  Panama  C«d^ 
Company),  Mai.  W.  M.  Black,  Corps  of  Engineers,  U.  S.  A.  Maj.  Black  (Chief  of  Eztgineers,  U.  S.  -\ . 
1916)  preceded  Mr.  Wallace.    F-04,  30,  78,  79. 

s  Ma).  Gen.  G.  W.  Davis,  member  of  I.  C.  C.  No.  2.  Appointed  governor,  etc.  May  8, 1904.  R.  d*U-i 
Nov.  1. 1904. 
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ESt^',f^iii^icVbn»i::::::;:::: 

BgI»DlepU^S*»u --..-- 

pipeline, or  "^ 


Kf..» 


few: 


public  SCl.u,,!, 
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.r.r.BhwilJ.chalrtnan,  to  Mar.  4,1907;  C.E.MaHion,toSopt.  as  1W7-  Reai  AdmlTBl  M.  T. 
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.Tu.'M>i!w--.™nyj."j'»«  1, i«i.i.  «-.ii.™':X.."dSyyS;.«i!™ 

DOC.  l.ieoj-    R-aatedDec,  6,  imfi)ry(iarGndiiiBl>ec.  |,  igoe  ' 

JStMn'Mo'- 1,  l»S.  to  Sept.  x  t™ 


i'liT 


IT  BDdlng  Oct,  SI,  IWS.    a.  dated  <: 
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Schools 
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Estimates,  etc 
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Labor  and  quarters 

Municipal  engineering 

Waterworks. 

Sewers 

Roads. 
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124-132 
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Ao.* ^ 139-145 

Washington  ofQce  organization 148 

Department  of  construction  and  engineering— organization 151 

Employment— <»nditlons 157 

Purcliases,  etc.— regulations 150-170 

Bids— form  of  proposal 171 

Auditing— organization 179-180 

Expenditures— details 181-193 

Receipts. 


BuildmE  construction 

Mechanical  division 

Ck>lon  division 

La  Boca  division 

Chagres  R.  surveys  and  division.. 

Maps  and  lithography 

Meteorology  and  river  hydraulics. 

Culebra  division 

Panama  R.  R 

Conditions,*  Isthmus,  July  1, 1905. . 
do.» 


194 
Laws,  orders,  and  resolutions  of  I.  C.  C.  No.  2  subsequent  to  previous  R^.  105,340 

Yards,  receiving  and  forwarding 

Yards,  terminal;  and  wharves 

Wattf  and  sewer  sjstems,  Panama 

Water  and  sewer  systems,  Colon  and  Cristobal . . .'. 

Railway  equipment 

Clerical  force— classification .' 

Canal  type— lock  plan  decreed.' ; 

Legislation 

l/ocks  and  dams,  location 

Labor,  Chinese 

Construction  of  canal  by  contract 
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82-117 
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92 
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99,12: 

107 
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1  Jno.  F.  Stevens,  Chief  Engineer  to  Apr.  1,  1907.  Appointed  July  1,  1905.  R.  dated  Sept.  SO,  1906, 
for  3  months  ending  Sept.  30, 190& 

>  R.  by  Chief  Engineer  Stevens. 

s  R.  by  Col.  P.  C.  Hains  and  B.  M.  Harrod  of  what  had  actually  been  done  by  Chief  Engineer  Walbs 
from  June  1, 1904,  to  June  28, 1905. 

«R.  by  Col.  0. 11.  Ernst. 

•  EmbnciDg  details  of  61st  meeting  of  I.  C.  C.  No.  2  from  Dec.  8, 1904,  to  90th  meeting.  Mar.  29, 190& 


rSee  pp.  2S57-2868  fon 
^  [     expSwAdons^c.    J  THE  PANAMA  CANAL. 
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jjOcH  canal  transformation  to  sea-level  canal 
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JL^Ievel  plan  recommended 'by  boiaunc! !!!!!!!!!!!! 
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g^pari8oa--.loek  •.  sea-level  plan 
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^J^  of  locks  and  structures: 
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0«o***^f"??'  Isthmus  of  Panama,  by  Bertrand  and  ZUrcher » 

■oiflaeflMifflis  01  largest  ships  and  improvements  in  channels  and  harbors,  by 
*^  Qnjexm....  ,. 

Pffncipalcaiuls  of  the  world 

TYYdrNVKSf  Panama  Canal . 

^pth  of  harbors ; 

g^in  pworc.  o.  Ward ;;;;;;;;;;;;;;;;;;;;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

parings  before  B.C.E 

^jTF.  Stevens ^" 

F.B.Maltby W"":. 

H.  F.Dose ^ 

C.  Bertonclnl 

W.  B.  Dauchy..... !;;!; *. 

J.F.Wallace 

Votes  of ;;;;*; 

Diagram,  Culebraexoavatfon;;;;;; !!!!!!!!!!!*!!* 

Bx<»vatkm,8ammaryof,Julyl,lfl04,toOct.  iVlTOS.'!! 

Traffic  capacity,  lock  canal,  SS-foot  summit  level,  by  Noble  and  Ripley 
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W^^b^"^*".':^:^!^:^'  ^  luidoVph. ..................... 

Transformation  of  lock  canal  totosea-ievei'c'anai 

HistoryofPanamaCanal;  sketch  by  A.  Noble  ."•""' 

Unitprloes.  


1906 


Paging 

of  the 

reports. 

1-426 
9 
15 
16 
18 
22 

26,247 
30,109 
33 
84 
35 
36 
38 
39 
41 
45 
47 
67 
79 
83 
85 
86 
89 


t 


A^^Wwirterways.  their  improvement  an'd  navigation! 


94 

95 

96 

08 
105-148 
149-163 

165-170 
171-184 
185-197 
267 
279 
283-398 
283 
206 
307 
316 
821 
346,375 
350 
372 
395 
397 
403 
405 
407 
411 
415 
419 
421 
425 


CO 


00 


Appointed  June  »<;1M5,  by  fjsddent  Roosevelt.    Oen.  O    W  Davis,  U.  S.  A.;  Alfred  Noble,  W.  B. 
f  TMawS^W. H. Burr,  0«5-Jg;  J"  Abbot, U.  8.  A.;  F.  P.  Steai™  Josephftlpley, Isham  Randolph,  tor  tAi^ 
kxTt^  W.  H.  HiiJttJ,  %'St527«™»»e?V  ^^^  TIncaSSf 'oSmwi  Oov«inmcnt:  Adolphe  dueraSS; 
IFi^h  bovemmept;  ? J^,"«nf »  <»«ulttag  engineer,  S^'cSSfand  J.  W.  Welcker  the  Netlier!. 
'jfcSdT    To  oonaider  "various  plans  proposed    ♦   ♦   ♦'  forbwial    *    ♦    •    the  deliberations   *     •      ♦ 
wToontbrn  •»  ^*l,"i'"/  ^l  ^,*™  necessary   •   *    *     ^ore  they  make  thefr  R.  to  the  oommis- 

Minority  B.  (M.  T.  Endioott)  favorc»c£ 
S.  A. 


SSi:"siiiSiVA.^obij 

A,*^  r-h  &.  1005.    swiJ''" 


dated'Feb.6,10^ 
«ar>e^\pVu^ 


'Translated  by  Oapt.  J- ^.o**-« -««-*—   « — ^ -' ^  _»     .      __     ,0 


thislodsx.) 


Cakes,  secretary,  Board  of  ConsiStui  E^'eiri.    (See  No.  223,  p. 
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ston(No.4)i 

Chairman  and  Cbfef  Engi- 
neer* (Lt.  Col.  Geo.  W. 
Goethals,  Corps  of  Engl- 
neers,  Col.,  1910) 

Department  of  excavation 
and  dredging  (MaJ.  D.  D. 
Oaillard,  Corps  of  Engi- 
neers ) 

Department  of  lock  and  dam 
construction  (MaJ.  W.  L. 
Sibert,  Corps  of  Engineers). . 

Department,  municipal  engi- 
neertog,  motive  power  and 
machtncrv,  ana  building 
construction  (Civil  Engi- 
neer H.  H.  Rousseau,  U. 
8.N.) 

Division,  material  and  sup- 
plies (W.  O.  Tubby) 

Geology  (Ernest  Howe). 
(D.  F.  MacDonald,  1912).... 

Department,  labor,  quarters 
and  subsistence,  (Jackson 
Smith,  to  1908) 

Department,  civil  administra- 
tion (Jo.  r.  S.  Blackburn .1 
M.  H.  Thatcher,  1910-1913. 
Col.  Geo.W.  Goethals,  1913-) 

Department,  sanitation  (Col. 
W.  C.  Gorgas) 

General  purchasing  officer 
and  Washington  office  (Lt. 
Col.  H.  F.  Hodges,  Corps  of 
Engineers) , 

Expenditures,  classified,  1906- 
07  (H.  L.  Stunti) , 

Estimates,  appropriations, 
1908-09 , 

Organization — charts 

Foundations,  Gatun  Locks 
(IfaJ.  C.  Harding,  Corps  of 
Engineers) 

Gatun  Dam  investigations 
(CM.  SaviUe,  assistant  en- 
gineer)  
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1  Members  of  commission  No.  4:  1907-^Lt.  Col.  Geo.  W.  Goethals,  Corps  of  Engineers,  chairman  and  cb)d 
engineer,  to  Apr.  1, 1914;  MaJ.  D.  D.  Gaillard,  Corps  of  Engineers,  to  Apr.  1, 1914;  MaJ.  Wm.  L.  N'ln' 
Corps  of  Engineers,  to  Apr.  1, 1914;  Civil  Engineer  H.  H.  Rousseau.  U.  d.  N.,  to  AwTl,  1914:  Col.  \  \: 
Gorgas.  Medical  Department,  U.  8.  A.,  to  Mar. 31, 1914;  Jo. C.  S.  Blackburn,  to  Dec.  4, 1909  (see  "Thatch.: ^ 
below  In  1910):  Jackson  Smith,  to  Sept.  14, 1908.  I.  C .  C .  No.  4  assumed  its  duties  Apr.  1, 1907.  Appou  ;; 
by  President  Roosevelt.  Ra.  made  thereafter  fbr  fiscal  year  ended.  190»-Lt.  Col.  H.  ¥.  Hodgas, Corr^/ 
Engineers,  appointed  Sept.  14, 1908,  to  Apr.  1, 1914.  1910-Hon.  M.  H.  Thatcher,  appointed  Apr.  12,  m' 
to  June  14, 19l3. 

s  Plus  portfolio  of  plates 

»  Assistant  chief  engtoeer,  Lt.  Col.  H.  F.  Hodges.  1909.    (See  footnotes,  pp.  2361-2368,  for  Enginfrs.} 

*  Prior  to  1914  R^  the  Rs.  are  rendered  as  the  Rs.  of  the  I.  C.  C.  The  1914  R.  is  rendered  as  the  li-a 
both  the  Isthmian  Canal  Commission  and  *<The  Panama  Canal."  dated  at  the  '< Office  of  the  Goyproor . 
and  signed  bv  the  "Governor."  Effective  Apr.  1, 1914,  by  Executive  order  and  in  conionnitv 'J= 
Panama  Canal  act  of  Aug.  24, 1912,  "existing  organization  *'  abolished,  and  <«  the  one"  ooatempiaw  oy  w 
act,  vis, "  The  Panama  Canal,"  made  effective.    P*14,  3. 

»  « Land  Slldes-Culebra  Cut."    (See  No.  194,  p.  2365  of  this  Index.) 

•  Signed  by  1st  Lt.  R.  E.  Wood,  3d  Cavahry,  U.  8.  A.-,  assistant  manager. 
» Rs^  1910-12,  signed  by  Hon.  M.  H.  Thatcher,  member  L  C.  C.  No.  4. 

a  Capt.  F.  C.  Boggs,  1908-14;  MaJ.,  1911. 


■5a?i«'T 
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7^  of'tubjecU  in  Ihe  reporU  indexed  in  Part  V. 


o"»J(»r    i?.*(I-l.  Col.   II.    >. 

;une3o_^  jjjj?i      laccplion    (o 
~  '  '{E.'J.'wir-' 


sJiunluJj   j 


di-visi*^-  B.iilnear)... 
itw^^r  ^"-  oinoe.  f^ni"' 
iDCfe.-    *-    C.  C.    Deslro- 

ap         -, "  .   "  ■■  c«l.  H.  F. 


i^***™ii  oiB™;  Clilei 


1?''a   ^vp^tlgjllonj,    etc. 


nuhtuuia,'  ■' 


f'-.T.r^'iW^ 


\^l?^>^'" 


'  K.  tor  IBll  ilgDad  by  U.  F.  Mfiara,  U 
•E-IOr  ItUOiJKnei]  by  F.  C.  Freeman. 
'  B^  1913,  tlfiied  by  A.  B.  Dkluoo. 
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engineerinfT  (A.  L.  Robin- 
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Lt.  Col.T.  C.  DIcksQi.  Ord- 
nance Department,  U.  8. 
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161 

187 

255 
511 

607 

583 

252 

Denartmentof  law  (F.Feuille). 

1 

253 

Treaties  and.  acts  of  Concress 
relating  to  Isthmian  Canal 
(with  its  special  index) 

« 

i 

! 
1 

254 

Salaries  and  personnel— tables 
showing  increases  by   de- 
partments, etc 

i 

255 

Fflth  division,  office,  Chief 
Engineer.     Ixwk  and  dam 
construction.    "Pacific   di- 
vision."   (H.A.Cole) 

256 

Sixth  division,  office,  Chipf 
Engineer.     Dredging,  etc., 
of  "Pacific  division."    (W. 
O.  Comber). , 

• 

1  Embracing  ahio  "  acts  and  doings  "  of  the  counsel  and  chief  attorney  from  Har.  10, 1910,  to  JuaeS, 
1911.  ^ 
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ThePuuuns Canal  (see  T.  C.  C.  No.  4above) 

Governor  (Ck>l.  Geo.  w.  i^oethals.  Corps  of  Engineers,  U.  S.  A.) 

Engineer  of  maintenance  (Col.  H.  F.  Hodges.  Corps  of  Engineers,  tJ.  S.  A.) 

Electrical  and  mechanioed  enghieer  (C.  J.  smbree,  assistant  engineer) 

Division  of  municipal  engineering  (G.  M.  Wells,  resident  engineer) 

Chief  hydrographor  (F.  D.  Wilson) 

Engineer  of  termmal  construction  (Cfivil  Engineer  H.  II.  Rousseau,  U.  S.  N.). . . 

Dredging  division  (W.  G.  (3omber,  resident  engineer) 

Mechanical  division  (Constructor  D.  C.  Nutting,  U.  b.  N.,  superintendent) 

Canal  transportation  division  (Capt.  Hugh  Rodman,  U.S.N.) 

Chief  quartermasto',  supply  department  (Capt.  R.  E.  Wood,  U.  8.  A.) 

Permanent  build  ing  divslon,  supply  department  (F.  Holmes,  resident  engineer) . 

Accotmting  departmejit  (H.  A.  A.  Smith^uditor) 

Department  01  health  (CoL  C.  F.  Mason,  u.  8.  A.) 

Executive  secretary 

Cost-keeping  bureau  (Ad.  Faure,  cost-keeping  accountant) 

Special  attorney  (F.  Feuille) 

General  purchasing  officer  and  chief  of  the  Washington  office  (Maj.  F.  C. 

Corps  of  Engineers,  U.  S.  A.) 

Salaries  and  personnel— Table  of  increases 


1914 


Boggs, 


Acts  of  (ingress  and  Executive  orders. 
Charts  of  organization 
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^1*,  OMDD  Dam  rtndlM,  r-Ofl^ 


ecaCirti.) 


iml  rvpvrt  imallr  cniUltia  tabls 
ppropriatkiiu»  aTpondltam,  rfr 
in,  mnsrtieng,  bSli,  mtal  tlrksU, 
ITHUHB,  moDftj  ard«tT  boluma, 

Lepartnitnt,  ^14,  Al. 

m  eoT«rtn«,  P-t  l,  ua,  Me. 

.;   Gonitniiitini   md    iinliitwlin 


No.  t.  uidltad 


;  F-11.  390:  P-1S,  un  p-ia, 

DbbUTHtUFnt^  1904-19I4. 

«m  «atabllih«d  aTtn  nmiuKailim 
\Mij  at  Tnoiury  Uid  othar  omclBls. 


tb«  Audltoc  tor  tlw  Wit  Dapvt- 
•ctloa  of  tlMniiniit*  of  all  ofllclali 
iiiiUiKi,ca  tiM  Iithmoi,  cliargcd 
an  of  tBndi  or  pnipirty:  UnM 
I  \>j  vhlcta  tlw  ttoM  boom  In  tlio 
Ibe  Umdutpiti  mnd  knmim  m- 
OD  tba  wort  ol  lU  dapartmuiU  i> 
nuMie  by  Uu 


payabl*  to  Uw  fsthmlui  C 
EiunbHr  of  accounti  aba  IM  auoitor  Kit 
the  unu.    CnnMd  by  Rin-altra  mlcr  Aug. 
IS,  ISO?,  whan  lh«  poalttotv  of  {ancnl  auditor 


made  Oct.  I.  Iim,  ao  that  tha  tiamliiaT  ol 

■cronnu  perlomu,  In  addition  to  Iha  dutla* 

,      puUlnad  pnvloiialy,  Iboae  of  the  dhbunlng 

oman,  with  Ibc  axniptka]  of  tba  dbbuiaa- 
mant  of  rundB,  ooDectkm  of  Bccounts  uid 
clalnu.and  baoannofnnipan  booki  ami  meal 
llrkgU.  Pnpatj  Boiwunta  wan  tntuhmd 
to  tha  Q.  M.  dapartmant.  Traastitat  ap- 
potDtad.Oct,  J,  1000,  to  haDdla  una  funda. 
ChaoKaa  resulted  In  daeriBBad  tmplojaaa  and 

Eiamlnar  of  BcMiuila.  dallaa:  DtrUon  of  ao- 
CDunli,  bi  ohaina  at  lb«  bookiDfEha  Iithmba 
Canal  iJanimlnlai]:  cUaalBeatkiD  ol  eipaodl- 
tum  and  staUatlnl  work;  hai>d1hi(  of  blUa 
dualba  IsthDiianr'aiulCanmitMlan:  indao 
rountlnx  for  coupon  booki  and  maal  tlckati. 

Vouchar  dlvblon,  whlrb  handlaa  tba  clainu 
and  tccounli  presgatad  lor  payioNit. 

Inapacilon  dtrbkni,  whkib  ban  eharga  of  In- 
■pacllng  bookt  and  iccounta  of  all  amplojMa 
havhu;  to  do  with  the  racalpt  and  disbun*. 
mant  of  mona;  and  thacuatodjand  taaaaim 
oinnipon  book*  Bad  maal  ttckgta,  warn Lnlog 
and  cbecklQit  time  k*pt  b^  (oramaD  and  In 
ibop),  and  raporting  tha  naelact  or  misuaa  ol 
r.  S.  proporlT. 

Tha  pay  roll  dlTlalon,  which  axamlnaa  and 
rharki  all  nlli  of  the  latbmlaD  Ouial  Com- 
mlraion. 

Audit:  Adianoa  audit  saconid  prior  to  pay- 


Uability  ad:  rialm  oOkar  at  tba  1: 
Canal  Conunlsskin  has  bean  a 
tba  aiaminar  of  accounts'  oDlca 
wUh  tbeamployani'ilsblllty  act  Hay  30,  IMS, 
■ubsequaDtly  modlded  by  act  Fab.  24,  IgO*. 
CluM)  under  Iithmlaa  C^anal  Commission 
glian  relief  by  ('jmitrass  fewtr  than  In  any 
other  branch  of  the  HTTlca;  hardship  tasoma 
CBsea.  Delays  caused  through  lone  dlstanca, 
etc.  Time  would  b<  sared  through  aattla- 
mantoCclahnsonlslhmus.    P-O0.U,a. 

Disbursing  oIDcar,  dullta:  In  addition  to  aainit- 
1  atcounting  for  all  lunda 
l,lschajKaawltbcar*an<i 


connacUon 


labyth 
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Xgttantan  f>p^i  Coounlaalon.    P-oo,^»iq 


ik 


l-T-l 
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.    DMribuIkmolK 
IM«dpUuitcliu(«mtdai  pluitiMnrih 
tht  uiHtidHan  *coM    '   '     "  '  ' 
nnlu  o[  Uia  work. 

Four  hupacton  ««*«■ 
boDdtd  amplortH  a 
hie  tmuCtfi.  Cvh  hoohdM  InapacMd  ud 
Ttrlfltd  at  ngulw  InMrrBl*.  Cwpoa  tai 
m«l-Uck*t  annunU  bkspKlad  abont  cma*  > 
montli.  Twlct  dorlnc  (ht  j«u  aih  In  butdi 
oldJitninldgDlDoMooimMcl.  Maoaj  In  haadi 
of  tba  tnuunc  ol  th*  Cwul  Zona  wtOsd, 

For  coDTHilim  of  tbna  InipacUoD,  inbiniw 
dlridsi]  Into  S  dlMricM,  TKh  Mnkir  bupnton 
locatad  at  Anoon,  Empln.  OoriotM.  OUUD, 
■ad  Ctlatoba].  Time  tii>pacl«i  incmiad 
from  41  to  411.  Ouigi  on  bourlr  baals  Id- 
qacUd  3  or  4  tiniM  a  wMk:  »m«  vrtiy  day. 
Twalia  man  anfiigsd  Id  bupactlnt  Unu  k«q>- 
lug  In  all  ttroa  Icaaplns  olBon;  •jiamlnatkin 
made  to  bm  Lf  paj  n^  coDtaio  onlj  amount 
Of  Uma  on  roUa;  lima  Dl  ilcknasa,  court  at- 
tmdiDoa,  etc.,  varUUd   Inan  cartiOcalaB  tt- 


coont  of  pcnonal  In- 
Inriaa  tart*!]'  incraaaad:  paid  on  Injuria, 
tK»m^-,  on  daath  clalnu,  tll,l»3.a.  Paid 
on  nwrtMrloui  tick  laaTa.  118^0.30.  Bapa- 
lata  par  roll  HtaUtabad  Idt  oompmiBtkB 
to  Inliirad  amidoyaea. 
Tba  rIaiMw  of  pwaoni  ondar  tba  IiDunkn  Canal 


(b««c  than  in  anr  oUur  braacb  of  tba  aarvioa 
coTflrad  bj  lav;  hia  fmpoaad  hardihlpa  In 
aooucasn.    DbtancalnaD  Waiblugtoa,  ate, 

raquiiad  II  clalnu  MtUad  on  tba  latbmiM, 
wbare  beta  can  b«  rtadUy  datannlnad. 

Ft""'""  oI  accounli  also  auditor  far  Canal 
Zona  govanunant.  Uor*  tban  11,000,000  kapt 
oo  dapoalt  In  a  bank  In  tba  citj  of  Waihlnc- 
too;  prinelpallT  nu>a»j-aritt  fundi  hald 
pandlng  Htllamait.  Inlansl  (3|  par  pant), 
t3e,BS7.M,  racatrad  oo  Ihb  dapoalt;  credllad 
la  ravanna  Of  tba  Canal  Zona  far  pubUo 
tmprovanuota  and  acbooli.    F>10>3I,  M. 

IVlt.  Tba  Dumbar  ot  bDb  Toidarad  acatmt 
•mpto^aaa  and  otbor  ludlTldiiala  and  mn- 
pauias  radncad  bj  bnprovad  matbods  of  col- 
laellon,  ConiUenbla  dacnaaa  in  monthly 
aTangi  of  bills  randand;  volume  olbuslnasa 
matarlallT  Ineraaied.  Aoeounlt  of  bonded 
amployaaa  obargad  wHh  coDaetloB  of  rav- 
Minai  audUad  and  balanced  lacb  month. 

For  the  past  3  yaani  coupon  booka  and  n^aal 
ticltals  Inuad  b]r  dbbiuaJng  olDcar  on  requi- 
dllon  of  bonded  amplo  jeas,  BaTlof  affactad 
during  the  j-aar  bj  tba  adopUm  of  unlrorm 
maal  IldaCfl  of  30  and  40  cvit  danomlnatloni; 
S30,a00  emipm  booka  and  1,47<,00a  meal 
UckatsbBuad.  Piopoaltkn  lornla  of  ooupan 
book!  far  cub  imdar  oomMaimUcm. 


Examlnar  of  aoconnti  ■ 
imdec  anployer'i  liabQIt 
dalmi  devaloped  from  I 
daatlu.  Tba  londij  < 
liar.  1,  »11,  aac.  S,  ait 
the  bilnry  otmpaaatlon 

Injured  or  kllled,  nd  f 


tba  nndtOaa  of  nUDthlf  olabn;  110^,000 


THE  PANAMA.  OAKAL. 


duu,  ud  lonlflntlaDa.  StaiM 
Dt  o(  nwtbod  c(  alaorblni  planl 
COD  JdI7  1,  >n<,  »^,7n.T4 
oBtnietlofi  ooMi  op  to  Ion*  30, 
V  n^KJMOM  MOl  to  b«  ab- 


■tUU  ndtaal  d^ikrtara  ntd  oon- 
DmTTModtd  iww  irit«n  b«  nut 

Mthod   bf    bMn   adotitod    ftr 


of  Ub  liUmlBQ  Caaal  CommtadDn  utd  U 
■ne  lownniaiit  wtw  vers  mqulnd  to  gt 


sm  Jul;  1,  ini,  ftt  Ilia  nto 
«  pftU— tS  per  IhooMnd. 
CUou  audited  ud  Touahan  preparad  1,4«), 
lD*al*tnt  dUmiBianita  of  tlO,M0,O47.Si 
OTK  l>,0CO,000  npctMott  pajiwali  to  Pan- 
ama R.  R.  Co.  Incnaa*  In  dalma  larfelr 
dna  to  paTmsnti  to  liadowiMn  and  otban 
ki  nglad   to  ba  mBdplad  b;  Oatnn    Late. 


tepajnHQt. 
To  larfMl  diftitoa  of  oOlDa  li  uajgoed  dutf  ol 
rodEtlnt  psf  roUa  o[  Iitbmkn  Canal  Com- 
mtadoD  and  keeping  ap  penooDsl  Ola  at  gold 
•mplore'*.  Ono  hundrad  and  tweotr-OM 
par  roUi  each  maatb;  aver  36,0110  pa^manti, 
tnv(4vlii(  approilmato  nionthlj  dlilnuw- 
meuti  dI  •I^JSOO.OOD.  To  thli  dlvlikm  k 
anlicned  dutj  o(  aomtafaif  leoDmmeitdatiQu 
far   ikk   kava;    6,111  oaiv 


a;  mlJor  bupectota  kicated  at  Anoon,  Em- 


■1,«3;110.W  tai 
1  ll,»7,tgaJM  In  Colin,  >  total  ot 
(  during  tk>  mma  period  t7G7^ 
bnnad,  oI  wUsb  ■iu,iei.vi  wv 
u.  s.,  e.iai,- 


,  ini,  Ub 

nlaaij  book*  far  oarii  bf  tla 
R.  Co.  ma  hutaOed  at  nveial 
iddttln  to  eiliUDi  practka  of 
a  be  pajmaat  by  pa;  roll  da- 
Inoed  work    o(  toiliii  ckirki. 


«  tbg  «arl7  and  Wtor  paitoot  tb* 
ba  dara  vban  itaa  teuaof  oooimJ^ 
«at  pt^dbttad.  Pnrobasa  and 
nmlatorr  bookt  to  laabig  derki 
to  Pnama  R.  R.  Co.  on  lulr  1, 
,a)Japald  PmamaB.  B.Co.  co 
ttmmtaary  caopoa  booki  taoad 
led  bi  Idbmkn  Caatf  ComnA- 


made  from  «  to  O. 

VerlOfstkn  ot  oaih  balaoca  to  handia  of  die- 
bunfaig  oOker  made  on  Sept.  1  and  Not. 
I,  1911;  oomplato  cbeck,  taiclndlnc  oount  ol 
all  caih,  made  Dec.  is,  Iftll. 

In  accoidaaoe  wltb  aeo.  t  o[  act  of  Mar,  4,  I>11, 
1,M>  dalmi  tUad  dinini  year  on  aocounl  of 
kiMilei  and  U  daatha-total,  ijS»;  1,410  b- 
Jnrj  clalma  and  11  daath  clalma  allowed. 
Tola]  amoont  paid  during  the  year  In  then 
dalmi,  tZH.MS.ll.  Prom  Aug,  1,  IS08,  to 
JmiB  30,  1B13,  tMI,7S3.07  paU  to  empkiyeta 
br  Injariee  recelnd  la  coum  ol  employment, 
toohiding  ikk  knTta. 

CdDcieai  baa  approprlatod  t>t3,SAl,46>l.fiS  on 
accomt  of  canal  work  and  chargeable  ag»lTiat 
Ibe  authorited  beod  litua.  To  June  30, 1»11, 
H,a56,ua.7T  GoUeoted  and  letumed  to  Treat. 

amotmt  ibotild  ba  deducted  from  tbe  total 
approprbtlaoa  Id  order  to  determine  the  net 


On  U 


dUw  hand,  Iithmlau  Canal  Com- 
latlon  hai  recelyed  benefit*  Inm  moneyg 
dlected  wlUcb  were  not  expected  when  the 
timatea  ol  IDOB  were  iKcpared,  namely, 
itor  mtali  paid  by  Republlo  of  Panama 

a  repayment  ot  ttu  amount  ecpended  In 
•taltinf  waterworks,  eewera,  and  paiv- 
mti  to  Panama  and  Colon,  and  the  net 
m  nle  at  map.    To  Jona  30  bth* 

01  Canal  GonxmlMkn  haa  bad  thB'uae  of 
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167,402.00,  received  bom  tiie  nle  ef  French 
icnp,  and  SOft,0O5.75,  reeefved  from  the  sale 
of  American  scrap,  or  a  total  of  1791,752.89. 
Total  amount  available  for  canal  work  under 
its  Tarimu  deiwrtments  to  June  30,  1912, 
therefore,  $288,480,794.70. 
The  total  tone  reyenoes  for  year,  |Sno,272^; 
expenditures,  8312,450.75.  Increass  In  ex- 
penditures during  year  prineipally  due  to 
tocreaae  to  construction  and  matotenance  of 
roads  and  tnib  and  payments  made  steam- 
ship companies  on  account  of  ocean  trana* 
portatioo  of  mails  from  1005  to  1912.  Falling  < 
off  to  revenues,  doe  to  abandonment  of  some 
districts;  as  other  towns  are  abandoned,  rev- 
enues win  oonttone  to  be  reduced.  Average 
monthly  balance  to  Washtogton,  11 ,121 ,707.64; 
on  deposit  on  Isthmus,  843,825.73;  toterest, 
820,784.96.    P-12,  54,  55. 

leia.  Elective  May  1, 1013,  greater  part  of 
detail  check  made  by  dlsburstog  officer  of 
every  voucher,  pay  roll  and  pay  receipt  dis- 
continued; responsibility  formerly  carried  by 
the  clerks  of  the  disbursing  office  for  such  ^ 
check  transferred  to  clerks  to  pay  roll  and 
voucher  division  of  examtoer  of  accounts' 
office.  Effective  Jan.  1,  1913,  time-keeping 
division  organised  by  consolidattog  the  work 
of  preparing  time  and  pay  rolls  for  various 
departments  and  divisiooa,  and  continued 
under  this  department  until  July  1,  1913, 
when  it  was  transferred  to  the  fourth  division 
of  the  chief  engtoeer's  office. 

The  only  change  made  to  accounting  system 
durtog  year  was  extension  of  the  classified 
expenditure  accounts  to  provide  lor  new  op- 
erations, tocluding  construction  of  new  build- 
ings, electric  transmission  line,  and  clearing 
the  lake,  and  a  further  sepantion  of  accounts 
for  construction  and  matotenance  of  water- 
works and  sewers  to  care  for  permanent  water 
supply.  Material  and  supply  account  closed 
at  the  end  of  the  year  and  a  new  account 
opened,  designed  to  provide  a  more  exact 
record  of  material  and  supplies  on  hand  and 
issued.  Continuance  of  the  method  of  ab- 
sorbing plant  and  equiimient  charges  resulted 
to  distributing  plant  charges  of  $27,550,635.24 
to  construction  divisions  to  June  30,  1913, 
leaving  to  be  absorbed  81,941,488.61.  Cash 
payments  for  materials  and  supplies  fur- 
nished and  services  rendered  adopted  during 
the  year.  Collection  of  money  due  the  Isthmi- 
an Canal  Commission  considerably  reduced. 

Totol  amount  expended  in  dty  of  Panama, 
81,026,267.5?^, and  to  city  of  Colon  81,550,090.46, 
a  total  of  83,176,29^.04,  including  toterest; 
this  interest  has  aggregated  8270,733.72.  At 
close  of  year  $975,439.71  reimbuieed;  toduded 
to  this,  $32,785.01,  value  of  water  used  by 
Isthmian  Canal  Commission  in  the  two  cities. 

Purehasing  and  issutog  commissary  coupon 
books  transferred  to  Panama  R.  R.  Go. ;  work 
of  department  reduced  but  little;  60,790  hotel 
books  and  1,363,100  meal  tickets  issued.  In 
addition,  $3,235,122  worth  of  commissary 
booki  iSBoed  and  collected  on  paj  rolls. 


Admtoistfative  examination  of  disboisin^  -i- 
fleer's  accounts  made  monthly:  ^pavinl 
examination  of  fiscal  offioen*  records  of  &iid- 
cial  tranaacttons  and  aodittog  of  tlieir  &^ 
counts  oonttoned,  Involving  complete  chta 
of  records  and  cash  and  cash  values  in  basis 
of  over  200  officers.  There  were  passel  to 
disbursing  officer  for  payment  au^tt«>i 
vouchers  amounting  to  89,022.000  and  ut 
rolls  amounting  to  820,700,000.  At  elo^  of 
business  June  .10  there  were  unaudited  elaiT« 
of  857,197,  the  greater  portion  in  faTor  o(  tb« 
Panama  R.  R.  Co.  Foree  assigned  to  ji- 
spectkn  of  time  books  rednoed.  A  («▼  c«si6 
of  padded  time  books  diseovered:  5or6  D«e9 
thnekeepen,  foremen,  and  laborers  oonrirtp<l 

One  thousand  eight  hundred  and  nbie  chw^ 
lor  eompensatkm  on  account  of  tojuries  ti!^. 
and  41  daims  w«e  filed  on  account  of  d«a'  hi  - 
a  total  of  l,f  50;  1,452  daims  for  tojuries  ai- 
towed.  Of  the  death  claims,  21  were  allowed 
4,715  cases  sick  leave  allowed.  Total  smour 
expended  during  the  year  to  settltfrtent  cf 
these  daims,  $224,071.72;  total,  Aug.  1.  I9i 
to  June  30, 1913,  8915,^34.79.  i 

Oongress  has  appropriated  8349,506^.  h  H 
canal  construction,  Indudtog  appropmit'^f 
contotoed  in  the  act  of  June  23, 1913.  0 f  iv^ 
amount,810,«7B,960fDrfortlficatkins.ofvhkh 
84,S7O,000  were  appropriated  by  act  of  Jmu  i . 
1013,and  821 ,411 .50  for  relief  of  private  peisoo; 
The'balanoe,  833^.^08,^61.58,  todudinK  $16.- 
265,383  appropriated  by  act  June  23, 1913.  &> 
propriated  for  construction  of  canal  and  » 
a  charge  against  the  total  authoriied  brsi 
Issue  of  8375,300,900.  ThlsleawSaa^OM! 
available  for  approprlatloo.  Actual  cash  bal- 
ance on  hand  Jape  30, 1M3,  for  the  constrj^ 
tloo  of  the  canal,  exetudliig  amount  a^-aiiat  i^ 
for  fortifications,  830,673,90179.  UptoJti> 
30,  1913,  85,>'56.^3S.35  collected  and  rBtunr-i 
to  Treasury  as  mlaeeUaneoas  receipts.  TtE 
Item  represento  the  total  amoantappiopm'»i 
by  Congrees  which,  after  being  osei  for  mi^ 
oellaneoua  purposes  to  connectfoB  with  nc^ 
work,  was  covered  back  toto  Tninuy  ao-^ 
lost  to  canal  appropriations. 

The  amount  of  revenues  derived  from  rentals 
and  taxation  of  sooe  deerease4  frou  V^-l- 
750.66  in  1912  to  8312,266.«3  to  iviJt.  Hb- 
bursement  of  Canal  Zone  revenues  incrnse- 
from  8214,000  In  1912  to  8333,000  to  1913:  lo 
crease  being  principally  due  to  sanitarr  vork 
to  native  vlllagas  and  increased  expenditjn 
for  maintenance  of  Canal  Zcae  roads  a&i 
trails.    F-18,58,50,60,61. 

1914.  Department  organised  Apr.  1, 1914.  in 
acoordance  with  the  provisions  of  tb«  e;v 
ecutlve  order  putting  into  effect  the  ce* 
mrganiiation,  and  consists  of  the  auditor,  Mr. 
H.  A.  A.  Smith,  who  haa  snpervisto  of  tit 
entire  department  and  is  to  dirert  rbir.^ 
of  the  audlttog  and  aoooonting  work:  Mr.  J 
H.  McLean  is  to  direct  charge  of  distHl^s^ 
mente,  and  Mr.  T.  L.  Clear  of  all  coUect^n.^ 

Attempt  made  to  reviae  syttam  of  aeooantxt 
Ikal  has  ban  to  oltocl  drntng  the  oaoslnl^ 
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D  u  to  nuks  It  appIlnbU  to  Iha 

Uncuul.  Tbe  ualatuica  of  the 
ojKJtinant  souirht,  uid  I  oom- 
wl  the  liUimiu:  result,  tlw  ip- 


U  Jun*  30, 1«4,  In  city  or  Puu- 
,T61,33§.«  ucl  la  cttj  ol  Cokm 
■  total  Dl  Ciln.wS.M,  Includtnit 
not.  For  woik  Id  Puunu.  thk 
.,U«.36,  mi  for  work  In  Coka, 
RsImbnnBd  to  tha  i:.S., 11.311,- 
K  baluice  of  t2.9i7 .060.12  still  lua. 
iiHSd  two  handnl  uirl  Ihlrir- 
DMks,  Tslued  St  Kt»,319.«,  and 
I  tlckaU,  valued  at  toU.lU.a), 
addltloa,  n.S^.vn.W  collected 
alia  for  oominiBBrT  books  issued 

et  ainnints  of  139  offlnn  and 
laving  ocdlectkm,  custody,  and 


I.  Dlsbiirseinsats  Id 
1:  total  of  Hl.M3,Ea».«l. 
<na  during  year,  »*,106,«8,«;  or 
t,0M.3O  repaid  to  spproprlatkins, 
jeposltad  ss  mtacellaneoui  ra- 
B,9«3,ltB.W<»lle[7ledon  account 
R.  R.  commlrasTT.  Balance, 
lUected  lor  railroad,  boudlne  cam- 


if  •mpk>TeB9,  etc., 
8,, 


ids  maintained  oi  purchases  and 

1,iH0,3tS.n  were  far  stock  and 
I  were  lot  materia],  supplies,  and 
Oellrered  direct  to  coiutruclloa 
Dorlnf  this  perkid  isues  from 
anxmnlad  to  K,ta,5BSAl; 
elved  fnm  dtrect  sales  to  outside 
«,3T7.S«. 

bees  of  lone  reduced  milerlallr 
'.  Bennue  derived  from  nntatg^ 
c.,decnai«l  fnimtll3,»'i.3].  1B13, 
M,  I»4.  Audited  eipendlturea. 
In  opentlm  of  post  olTlees  there 
ss  tn  niunbet  ol  orders,  tasfili, 

mses  raoelved  total  nvenua  ot 
and  eipended  1131,080.95.  Bal- 
0,1014,  clubboun  funds  amounted 
I.M;      outstanding      obUgatlona, 


%i,1SS.fa  Bipeuded.  This  does  oot  lepnuent 
tin  total  that  will  be  allowed  on  aooount  of 
Injuries  received  during  the  parlod^  as  no 
aUewaocea  were  made  on  account  o[  long> 
ooDtlnalni    periods   of   dMbUltr   nor  oo. 

CoDgiHB  has  appropriated  total  olS3T4,(MS,lM.SB 
lot  canal,  Inehidkii  appropriatloD  oootlDiKd 
b  the  sundry  civil  ut  approved  Aug.  1,1814, 
Of  Uik  amount,  %llfia),e3&  lOr  lOrLlfloatlont 
and  t33,saH.Cil  appropriated  lor  rdief  of  private 
peiwns,  so  that  there  were  t»ll,0i4,»l.U, 
bKludlDK  the  amount  covered  by  the  sundry 
oivaactaf  Aug.  1,1U4,  appcoprlalad  loroont 
strucllon  of  canal  and  Its  adjuncts.  Eioep- 
IM  portion  need  Id  malDtalohiE  and  operat- 
ing ttia  oanal,  to  wblcb  1161,008.53  weie 
charged,  and  S3,fK)0,000  appropriated  far  col- 
Iters,  the  amoanl  cbaijeable  e«alDBl  tbe  total 
■Dtborlsed  bond  issue  ol  1375,300,900  Is  t3AH,- 

EoOected  and  returned  to  Treasury  as  mlercl- 
laneous  rowlpts,  so  tbal  the  cost  of  tbe  canal, 
Df  Auk.  1, 1014,  stands 
1,  53,  63,  54. 
Examiner  of.    (See  Accounts.) 
Acetylene. 

Plan  for  use  In  beacons,  F-12,  pi,  77. 
Aclmowledaniante. 

Act  niatinj;  to  acknowledgment  of  laod  deeds. 

Acts.  r<ii,  M3:  r-13,  aa:  p-i3,  km;  p-14,  &u. 

(Bee  Noe.  »,  1S3,  and  270,  p.  2302,  236S  of   tbli 

Aocounts,  IVll,  US,  IN. 

Approiirlations,  P-11,  tV;  P-la,  fit6;  MS, 

tOJ;  P-14, 330,  .S.S3. 
Allans.ellnilnatlnfr  act  from  operation  of  A-tkOur 


law.  P>11,M0,  »n3. 
Bonds,  Panama  R,  ] 


ontrect  « 


soded  Apr.  I 

IT.  3D|  1014,  promulfatad  hi  accord- 
lulhorily  contained  In  sec.  6  ol  Uu 
anal  act.  Bbice  Aug.  1,  190H,  tbe 
Hit  hi  Injury  claims  amounted  to 
1.   For  tbe  Orst  3  nuoths  uudsr 


Bonds,  Panama  R.R.:  purchB3«)o[,F>ll,S03, 
Bonds,  amphiyees  and  ofllcen,  P-ll,  574. 
Bonds,  Issue  of,  lOr  cost  ol  canal,  F^ll.fiS],us, 


r-i*.i5.y. 

C^ontTtt'ls,  mntlnoiis;  autliorltbig,  P-ll,  S74. 
Deflrlency  acts,  etc.,  P-I3, 007, 60S. 
Dlploiui.tlc  and  consular  service,  M3,  MI7. 
Earthquake    eufi Brers;    sutborlting    Isthmiaa 

Canal  Commission  to  relieve,  hi  Costa  Rka, 

F-l  1,575. 
Employees,  protaltilling  Im-rease  of,  P>11,  5S0, 
Employees,  hijured;  relating  to  compensatloa 

o(,p.ll,fi6«,569,S»l. 
Esllmntes,  annual:  requlrhig,  P-ll.SM.  577. 
EipoelllOD  to  relrliiate  openbig  ol  J'auama 

CanBi,  F-ll,  S7s;  p-ia,  «iu. 
Fleet,  visiting,  P-14,  UO. 
Fortifies itoiu,    P-ll,    l>50,    5§0;    P-I3,    507; 

P-13.61]:  P-14.S5. 
Hours  Dl  labor,  etc.,  P-IZ,  SM. 
Isthmian  Canal  Commisslan,  creating,  ^11, 
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Iithmkn  Oual  Cwiiinlwliin,  aeli  nd 

tkmi  of;  approvid,  F-14v  fiM. 
InsurauM,  Pnwm  R.  R.  pralilbitiid  fran 

etnjbigf  F-ll«  506,  £77,  MO. 
IjKBda,  •cknotrlndtmwt  of  doods,  IP-llf  MOi 
Lands,  siinroy  of  uno,  F-11*  570,  i70. 
LttMls,  nso,  oootrol,  nd  owiMnhlp  of;  to  tooo, 

P-11, fiM. 
Look  canal,  prtocrfbing,  F-ll«  MOi 
Maiino  quuton,  F-18*  607. 
Material  aTaflablo  to  bo  naod  on  AliAa  nll- 

roads,  F-14, 686. 
Nov  Panama  Oual  Co.,  punhaii  of  H^ite, 

Offloon  or  nun  of  tho  Aimj  and  Nary  ratfnd, 

oompwMfttfciii^  ^11»  57S. 
Opening,  Tfiatntenanre,  and  operation  of  the 

eanal,  and  sanitatlan  and  fOTWunent,  F-1X» 

flW;  F-14, 667,660. 
Opiom  imports,  ^14. 666. 
Panama  R.  R.,  sabsidy  to  U.  8.  abolishod, 

F-11, 677. 
Panama  R.  R.,  ramJttfng  paynMBts  to  U.  8. 

for  eqnippinc,  ^11*  660. 
Panama  R.  R.,  purebiaa  of,  by  U.  8.,  ^11« 

660. 
Pay  for  siqypUsB;  dodnotioas  from  pay,  ^llt 

664. 
Pemns  entering  U.  8.  Ikom  sooa;  statos, 

F-Il,  668. 
Prohibiting  longevity  and  lay-over  aOowanees, 

F-ii,6n,6n,680. 
Puiohases  of  material  to  be  from  lowest  lo- 

sponsibie  bidder  in  U.  8.,  F-11,  660l 
Rights  granted  to  U.  8.  by  Republio  of  Pana- 
ma; paynunt,  F-11, 666, 673, 676. 
8ala  of  old  material,  F-11, 67|,  681. 
Beaman,  leilof  of,  F-14, 668. 
8poooerAct    (8ee  Spoonsr)  F^n,  5«,  660 
Tnatiss  and  acts  ralating  to  canal,  F-11, 60. 
Zone,  proriding  for  goreramsnt,  F-11*  668. 

Admeasiuemcnti,  Bonid  of,  F-14, 361 

Admlnlotnitfoii* 

Building  (ofBoe),  Panama,  F-<MI,  28. 
Bonding,  Anoon,  F<07, 80,  pi.  05w 
Bolldlng,  Colebra,  F4>7, 8,  pi.  1. 
Bolldlngi,  permanent;  ersotka,  F-18, 186,  pL 

64;  F-14,  313. 
Estates,  F-08, 34.    (SeeEstotes.) 
Bzpenees,  dlstribatkni  of,  F-10,  334;  F^il, 

316;  F-13,300;  F-18, 387;  F-14,  466. 

Administration,  CML   (See  Cirfl  Administra- 
tion.) 


PoaribOltieB  of  the  sona,  F-ia»  687. 

(8eelietearalQcy.) 

Air  and  Water  Oeiiica,  F4>7,83;  F-10,  W,fn, 
272;  F-11,  162,  341;  F-18,  107,  276;  F-13,U6, 
F-14, 87. 

AlrDiiila.   (8ee  Drills.) 

At  WQii:,  F4I7, 40,  pta.  16^  Ift. 

••AJni."  (8eeGnnaB.) 


operation  of  8-bsur  )u, 


Aet  eliminating  frm 
F-11,  660, 681 

« 

ABtamca,S.S. 

Lockages,  F-14,  lli. 


Aot  prohibiting  tongorlty  aai  lay^w  diy 
allowanoss,  F^ll,  671, 677, 680. 

Alternative  Una.  (See  Une,  Altenntivi.) 

Gaton-Bohlo.   (See  No.  18,  p.  2»1  of  tkk 
Index.) 


Deposits,  sane,  ^18, 877. 

Oanttai  and  Sontti. 
*<  All  Ameiloan"  cabte,  F-07, 148. 

American  Oeenpatkm. 

Reviving  the  oommeroe  and  Indostry  of  thi 
sons  and  ad  jaoent  eitlsB,  F4KS,  6S. 


(See  (^narters.) 
Sontii.   (See  Qnamntina.) 
Analyrfa.  (See  Materlala.) 
Andunraca.   (See  Basins;  (Sates;  LoekiO 


Moont  Hope  Basfai,  F-14,  pL  17. 

AggUmumUf  Vokaalc. 

GhacBoter  of,  Uthmas,  F-18i  683,  pi.  m 


And  vislnlty ,  F4>7«  80^  pi.  8, 

Ancon,  S«  S« 

Lockage,  P-14, 110. 

"^Aneon,'*  Suction  Dredga. 

Coaling  at  dry  dock,  F-07, 48,  pL  81 

A-*-**'*    (See  Corrals.) 

Annnal  Eattmatee    (See  Ksttmatew,  Annoil) 

Apparatos,  MeehanleaL  (See  Inspectiom.} 

Affpfpprlatlona  and  Efpendltavas.  (Set  Na 
330,  p.  3800  of  this  Index.)  F4M,  76;  FOO.*'. 
F4m,  168,  388;  F-10,  348;  F-ll«  3M,  9K.  39S. 
640:  F-18,  418,  410,  606;  F-18|  418,  4»^  «K 
im4,886L 
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A^APFBOPBUTIOHS  BT  CONORKSS.    (Sm  I^«a.  10;  r-14,  no^ 


»mMiir(>eta(I>uw».11t>» W.OOO.OOaOO 

punieolIlDUDkWetofApt.aR.IKH) io,Dao,i»i.oa 


AQudouul  PKUeOcMM.. 


.    110,000,000.00 


i»lTewlHM(acti>ireb.Sr,l>M). I,M,7M00 

unklnWpurelMMilDUDttedeUlci. 1,000,000,00 

tuUrWnueliMnfnlKbma*. «»,DOO.Oa 

PuwouR.  B.co aaa,ooai» 

miu s,ioo,ooaoo 

wDDlMBUtM T&,000.00 

1,B«(,TMIOO 


mtraireiiMe* 

tatPinuuS.  R 

>i  ricbU  uid  tot  lomiMam  ipimpclMlaiii  oom- 


Mu.  *,  am, 

Feb.  la,  IMe 
(f.  J.  iio8). 


Aetud 

(1.  r-  iMO). 


nimZdbtbcra 


SBSTuibo 


M.OOB.ttl.OO 
E,«U,3M.0O 

4,007,  ooa  00 

191,000.00 
1,100, 100.00 


i,(ie.««8.oo 

fi,»7,MT.lK 

4,u£,ooaoo 

7,815,000.00 


ii7,i».3e 

3,<U,U3.0O 


718,700.00 

«o,ooaoo 
eo.an.oo 

»»,coa.oo 

7M,aao.oo 

eS7,ooaao 

MO,  000. 00 


10,  RM,  ooa  DO 

III,  300.000. 00 

wo.ooaoo 


ad  nm  tW7  to  1014,  la- 
■  loriUMtau 


)S,U«,Ut.OB  N,M),3S7.eo 
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Tablb  A.-APPR0PRIATI0N8  BY  CONOREBS-ContiiiiMd. 
1907-1914-Coiitinu«<L 


/ 

Acts  of 
Mar.  4. 1909, 

and 

Feb.  26, 1910 

(L  y.  1910). 

Act  of 

June  25, 1910 

(f.  y.  1911). 

Act  of 
Mar.  4, 1911 
(t  y.  1912). 

Actor 

Aug.  24, 1912 
(t  y.  1913). 

Acta  of 
JunB0.I9U, 

ana 
Apr.  6, 19U 
(f.  y.  1W4). 

Ezpoues  in  the  United  States: 
Salaries 

$150,  ooa  00 
76,  ooa  00 

3, 871,  ooa  00 

12, 000,  ooa  00 

10, 517,  ooa  00 

1,000,  ooa  00 

640,  ooa  00 

20,  ooa  00 
140,  ooa  00 

725,  ooa  00 

460,  ooa  00 
740,  ooa  00 

700,  ooa  00 

1,960,  ooa  00 

$140,000.00 

7o,onaoo 

3, 900,  ooa  00 

13, 600,  ooa  00 

15, 000,  ooa  00 

900,  ooa  00 

600,  ooa  00 

20,  ooa  00 
100,  ooa  00 

600,  ooa  00 

200,  ooa  00 
760,  ooa  00 

$130,  ooa  00 
6o,ooaoo 

• 

3, 900,  ooa  00 

16^  600,  ooa  00 

19, 000,  ooa  00 

960,  ooa  00 

660,  ooa  00 

20,  ooa  00 
110,  ooa  00 

600,  ooa  00 

200,  ooa  00 

800,000.00 

$150,  ooa  00 
60,  ooa  00 

3, 000,  ooa  00 

11,000,  ooa  00 

12, 000,  ooa  00 

790,  ooa  00 

600,  ooa  00 

16,  ooa  00 
76,  ooa  00 

TOO,  ooa  00 

200,  ooa  00 
600,  ooa  00 

1153, 19101 

63,uoaff 

Incidental  expenaee 

Construction  and  engineering: 

Officers  and  emmojrees 

Skilled    and    unskilled    la> 
borers 

2,725,O0Qitt 
8,375,00(1  go 
6.000.000.00 

Miscellaneous  material  pur- 
chases  

Incidental  expenses  on  Isth- 
mus  

73S»Q0a(ID 
5O0,00(La 

Civil  administration: 

Officers  and  employees 

SkiUed    and    unskflled    la- 
borers  

Material  and  expenses 

Sanitary  department: 

Olncers  and  employees 

SkQled   and    unskilled    la- 
borers  

74,00lx« 

450,ooaai 
150,  ooa  « 

Material  and  expenses 

Reequipment  of  Panama  R.  R. . 
Relocation  <^  Panama  R.  R 

500,  ooa  (■ 

2,000,  ooa  00 

2, 750,  ooa  00 

^ 

Redemption    of    first-mortgage 
bonds  of  Panama  R.  R.  Co. .  . 

••-*••■••••••• 

800,000.00 

• 

Survey  of  lands,  Canal  Zone .... 

76,  ooa  00 

Pembroke  B.  Banton  for  injuri^. 

Total    regular   fiscal-year 
appropriations 

33, 638,  ooa  00 

70,  ooa  00 

37, 865,  ooa  00 

46, 560,  ooa  00 

28, 980,  ooa  00 

16,205,33101 

Total  deficiency  appropriations. . 

2,4o0,00iJLV 

Total  for  fiscal  years  1907 
to  1914,  inclusive,  less 
fortifications 

33, 714,  ooa  00 

37, 865,  ooa  00 

46, 660,  ooa  00 

28, 980,  ooa  00 

IS,  715, 392. 00 

SUMMARY. 

1809 

1902-1906 

1907-1914 (See  Table  B). 


'  Total... 
Fortifications. 
Relief  acts. 


Court  of  Claims 

Grand  total (See  Table  C). 

Tabli  B.— DISTRIBUTION,  1907-1014. 


$1,000,000  rt) 

76,990,T!4il* 
264,a66,07aa 

342,2S6,«LSI 

io,9«,soa» 

1,0**5 
35S,a06»66a5l 


(See  Summary  of  Table  A  above.)  - 

In  the  United  States $1,847,S5^* 

Salaries $1,326,050.33 

Incidental  expenses 621,179.36 

Omstructlon  and  engineering 228»6S5,9r.S 

Pay  of  officers  and  employees 27,029,21X00 

Pay  of  skilled  and  unskilled  laborers i 94,800,901.00 

Miscellaneous  material  purchases,  etc 100,881,614.24 

Incidental  expenses  on  isthmus 5,915,25a00 

Civil  administration 5,3M,«flL<» 

Pay  of  officers  and  employees '4,007,00a00 

Pay  of  skilled  and  unsKilled  laborers 191,00a00 

Material  and  expenses 1,106,200.00 

Sanitary  department lS,aSt335.lS 

Pay  of  officers  and  employees 5,691.666.00 

Pay  of  skilled  and  unskilled  laborers '. 2.916.968.00 

Material  and  expenses 6,2871367.16 


'*^*']               TBB  PANAIIA  CAMAL. 
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l4,iu,ooo.in 

■•ffiffiS 

».mo7ii.as 

»41.1«.MI.» 
10,«M,300.00 

;  Hi 

in  000.00 
i7s,iaa.oo 

;  iis 

171,000.00 

STt^K.'SSiiiiHii::-."::::::"::::::;::::::::;::: 

iffiS 

,70*.  IB 
.OH.OO 

uo.cn 
soo.oo 

::           ,60000 

,900.00 

U^.JM.U.UII 

ft'iS.WVBi;:::;;::;:::::::::::::::;::::;::: 

omta.Julrld.ltU. 

w»rd  mfi«,  P»b.  18,  lOU. 

«^'^rf5-ii 

I,0W.4t 

OOOlOO 

C7 


tonwd  lo  Um  Unltad  SUM  Tnuur;  u 


roUiaoJaiialO,  lOli. l,«3B,nBLl6 

paid  ■maunu  <m  rail*  lar 

■OoBi 0«,U0.47 


•  IromPnuuR.R.Co , 

dJiran  PiiuiiiaR.  B.ftock. 

onliMiutsPuuiaR.  R.  Co. 


i,3S3,aao.« 

BSI,g7S.00 
344,MS.aO 
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TlBLI  C— STATEMENT  Of  HOMETS  AVAILABLE  rOR  AND  APPUED  1 
CUABB   OP  CANAL  BIOHTB  AND  COST   OP  CANAL  CON8THDCTION 


n.m.ta 


Matarlal  SDd  suppIlM  aoil  oUmt  uiuluilflMl  lUcu  lwit71,lN^  iar  tottia- 


.40L1H.7I 

Bid,  93"  - 


Duton  Tnaaurj  D«p*rtiiMO(  traiuton  Irom  lortUlcUloiu SIO.SSLS 

Uoaipsidod  ■pproprUHon  bduOM  aiOWt  9i,7!%UtM  IH  tOttilkMldOB 

•ndprivm  «cu 6,U8,S9ft» 

MBlDtnuDoauilDiiaMlcnalauul UU,nB.a 

J3g,«M,3(7.a 

Lm  Mooaau  ptribk. a,ns,mB 

ToUli 


%^1 


THE  PAMAUA  OAMAL, 


■ui  and  Bpiiimy^" 
Jrartton  wirt..7. 


^eUitlaa.  Crbtobio^*" 


HiTtr  I3un,acmtnutkmwwk... 


48E,1S7.M 
U,  370  SI 
■  1,014.  U 
ST, 810.  U 


'HaOMimUk*... 


SEa'^SSV:. 


■  M,UT.U 
■1,TH.M 
X8,M».M 
Ml,tS&.U 
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■TlfrntlOD— 


Ftnnuunl  buUdingi— 

Conatnictlod  waA 

riNit 

ElKlrk!  tmismbsicin  IbM— 

Conitnictloii  woric 

Plant 

ttaatntat  oU  pip*  Uoe,  coDitiuctlDD .  ■ . 

Total,  goxnl 

UMmltMms: 

HoMla,  moM  BDd 
Eotal  aqufpEnMit . . . 

HoM,  blcliUntal  •iinm 

EaMTIvoU 

Eotab,  masH  and  kltebuu,  KlUratbiu  uid  trnpravenuDb. . . 
Land!  purcbutd— 

For  aonstniGtloii  work  et  te  ba  Boodad 

For  otbsr  purposa 

J«tnt  land  nammHskm. 

Crbtobal  tannlmUs— 

Dockn  and  wlurvaa 

DradRtaw 

Balboa  tanulnala,  dooks  and  vlunn 

PanunaS.  R.  Mcood  malntnok 

Baldnatlan  of  Panama  R.  R.— 

CoDAructioa  work 

ptoni ;;:::::i!:!:!:!:"i!!!!!!!:;!!!""!""!;;:!: 

PurehDU,  Improvs 

Colon...  ;:;;^; 

Cristobal 


lUdiaKs,  dapaTtnMnt  of  construi^lim : 
-■-  -' "-ulldlnES,  ^ ■ '  -' ' 


Id  npalrof  bi 

-NewPanai 

mbUcoTE- 

lall.  R,Co. 


laCanalCo... 

Fajnuant  to  Republic  of  Panama 


Ptireban  ol  Panama  R.  R.  stock . . 
Conitroctlon  of  watanrnkx  and  sai 

Zone  vatarworks  and  sewers, 

Zona  propar.......^..,,. ^ .,._........, 

Panama  system 

Colon  §Tst«m.........  _....,_..,__...  __.._... , 

Anoon  nllrstloD  plant 

Fetmanant  nippl; 

Malntenann 

Pavittit  Panama 

PavinE  Colon. 

Construction  work , 

HianUaneDiu  lawllnf  and  other  muniplpal  work.. 
If  oriDi  and  car*  ot  French  ntotolal  and  equipment . . 
Plant  fii  Panama  R.  B.sarrlea 

Total,  ganoral  Itamt 


Atlantlo— 

Seecoast  batteries, 


Fire  control 

Babmorbie  mines  structures. . 


Total,  Atlantic  tortUtoatkms . . . 


THE   PANAMA  CANAL. 


'"!S1S,V- 

itfnOMl 

8,m.7a 

3  1W,S1«.1T 

HKjbEIUk*- 

BimlUoii- 

'■'"'mS 

Id  be  u]d*d  tti*  ftpproprlsllon,  18M,  tl.OOO.IXn,  tor  Isthmian  Csnal 
•  BrUfN.}  Aim*,  Flia. 


PkIp)  Klgud  Look,    r-11,  in, 
lonto  ooItotU,  Panun*  B.  B. 


CampomatlDii  of  moo  Nid  offlom  ot,  ratlnd. 
r-ll,S73. 
AmiT  and  Nnr- 

PuirhHN  Irom  pwm)  Ini  EiocuUv*  ordoc. 

p-iz.  ail. 
Anosta.   (Bm  Civil  adminlslralkiii.) 


under  Hr. 
Loid,  arcUlKt,  July  1, 1912,  U 
luu  of  admbilatntlon  builillng, 
ibone  lor  establiiibniant  ot  new 
>  cnelad  at  Balboa,  near  Piclflo 
canal,  and  prepare  dfalgaa  for 
'   pMmaDsnt    oparatlnc     force. 


Oalun  Dam  itudlB.  P-OS,  ISZ 
Artealan  Wen.  (Sea  Wril,  Arteslaii.) 
Aipbatt.  Concrete. 

llUlnc  plant,  aad  road  making,  Balboa.    ^14, 
pli.  a,  30. 


m 

03 


{8eeKD.243,p.I3S7 


4,p.  23gTi>ItbkIndax.] 
Aarlam.    (S»L«pen.) 


«  Mrtaton.    (See  Na.  HO,  p.  23n  of  ttak 
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Lhorab  inA  ■  saetian  dradga  at  voik:  mfit 
!.  T.  In  Ilwdi7  ud  m.KOc.  7.  In  the  wM 

Fonndatlani:  Tealj  bsT*  pnned  tbit  th*  hA 

mMt  tbagnUiM  kaditbal  wOl  babrauchl 
on  ft  by  tlM  itnutam.  CnrUtn  wmllili) 
pnnnt  an;  iiDilarfkFv.  IlDldlnc  qmKtlii  at 
wtdMoiu  iMtad  br  qiplkatloo  o[  powar  tn 
pnil  mt  FnDoh  nlli  anibaddHl  or  uclwnd 
Into  It;  nmlt,  daeldtd  to  i1t«  (hkAnM  of 
13*  to  tb«  odnorvta  floor  of  tho  locka  botweea 
Ih*  nppw  mlta  iDl  ud  tba  ■01  inr  tha  In- 
tcmMdlMa  catM,  ud  to  om  old  Fnnch  nUi 
OD  band  toe  th*  inolioncH.  RaUs  bttof 
jdaoad.  Sompa  aln  plaiuwd  irUh  taUtalw. 
iDthafanbarbatwMnUwiilKoittH  vnw 
1,007  dam  and  tba  Ont  mitw  illl  ol  Itaa  lot* 
■  W  thieknw  of  JODcrat*  baa  baan  idoptad 
tor  tba  Boot, 
plant,  look  oonitnictkni:  Imtallad.  Sand, 
Mona,  cMnmt,  to  b«  braagbt  In  barjai  up 
lb*  Pmeh  tsnal  to  unloadliig  docks  on 
althar  ilda  ol  tba  aait  dlylilon.  to  wblcb  ■ 
diaiUMl  baa  baan  dradgad.  Caniant  ibad 
vltb  capacity  of  100,000  bamli.  Rlactrla 
oniua  usad.  Band  and  xton*  bargaa  Cia  Dp 
at  met  dook;  .■t.>™^-i  «|th  slngla  and 
daplai  oablawap  on  towan:  nulailali 
traoaporlad  thua  toitock  pUaa  with  capaetty 


CoDcreta  mlifaig  and  pUdng:  ElacCrtc  r^lway 
bom  pDas  to  camant  ahad,  thoioe  tomli- 
•n;  aalomattc  eara:  eaUowaya  amvay  to 
dapoait  point;  (onna  at  ataal. 

PowK,  elsctiic:  Plant  iocatad  in  a  tamponrr 
booM,  lo  ba  movad  floallj  to  apUlmy. 

Porto  B«Ua  quarrr:  Plant  imtallad  for  crnab- 
Ing  Mona.  Marina  sbop  eqnlppad.  Ei- 
pacMd  tttat  plant  wOltnmtah  a.MOe,  y.dafly. 

Sand  supply:  Nombra  da  Dioa  tha  aooroa 
MlecMd.,  Airangamanta  nuda  lor  walar  lup- 
ply,  and  lor  aoEommodalian)  d  emplayaia. 
Diadglng  to  i«un  lala  barbor,  and  cbannal 
M  niid  dapastlai  nnd  dradjad  and  aant  lo 
OatoD  lor  concrata  naadad  In  ipUlway  eon- 
MructiDn.    ClamstuU    dnd(a  to  ba  naad; 

Tnmportatlan  plant:  3  tn^  and  14  baisa, 
«acb  with  a  npadty  o[  UO  e.  7.,  provided 
lor  tnmportlnc  aand  and  stona  to  Oatnn. 
P-08,1,*. 

Qattm  Dam,  plan:  Cram  nctlon  otaangad,  ■■ 
Dotad  In  MKIT  report,  to  make  ilopea  Oattar. 
Dam  t»  ba  oantniated  at  3  nek  pOea  I^XD* 
apart,  aikd  made  of  apoH  (mm  Cnlabn  Cut, 
lack  aite,  and  aicavatlon  lor  tba  apIUvay, 
batwaao  wblcb  pHas  idactad  matwlai  to  be 


thk  dona,  tba  DOrtb  ndi 


sup.  notable:  Wbeu  tba  « 
rmch  caal  Iwi  baao  n 
N01.  »,  IWt.adipal  a  p 
toe  occurred  at  tbe  inten 
pOa  and  tlia  awt  bank  of 
Tba  dipnnlan  In  tbe  <» 
leoclbairectMl,  an': «  md 
at  aboQt  alaTatlon  30  more 
lO*;  tbe  tncl  on  tbe  ioiitl 


ataot),  with  EncbMais  T. 
DaTta,  H.  A.  Allen,  J.  D. 
dcdpb,  I.  R.  Tnaman,  an 
report  upon  thamaMar. 
unUotm  alopaa  lo  top  80 
pltcedat  lU' above  aaa  lain 
would  bi  no  leapage,  tbati 
would  maka  a  ti^t,  ilaU 
dam;  tbnt  type  el  dam 


n  opoo  wbkli  tba  « 


ooaM   nadHy   i 

IS  may  nave  baa 

«"  (lilpa  at  n 


treoeb  to  ba  H 


part  of  tba  di 


dsvatlon  S8;  [nm  thk  ale* 
m  damped  on  tl»  npatraai 
tba  piopv  slope.    WMt  el 


THE  PANAMA  CANAt. 


Mn  ncfc  pBM,  whlidi  had  btta 


i;  thlitlll  bad  tMcb«d>T(nt*da- 
3lm  IB.    Total   of  ifim;tn  e.  y. 
vadvlbltjmt.    P-09,R,7,S. 
ttaraoib  Bpiuwar  HIU,  pncttallr 

,  tMgtnnbig  o(:  ConcnU  Ooot  b*- 
ba  oeeapM  br  tti«  dun  Ud,  Ai 
I  mlb  and  flmr  m  flnlibad,  uid 


I  dam  can  b«  evrM  toon  irasl  dl- 
rtibirfll  cun*C)MTtT«rb>dbchBtt* 
■  ipUln^ctauiDal.  Ckmlilt  tlw  dl- 
I  be  tb«  Dnt  tMp  Mwvd  Uw  lonna- 
<  Oaton  Laka,  tba  rblllc  l**al  ol 
b<  Mb]«et  10  rontnl  by  miaiH  of 
iUi  Ttlm  pbxad  at  a  low  lard  la 

w  omerat*  ebamtal  balow  tba  dam 
:  lai  VW  vUa  batwaan  Iha  walla. 


rk  oo  the  Prancfa  canal  balow  tba 
'gtwDl-Taid  mlianwentiutBllad. 
ikan  to  ill*  by  narraw-caaia  road; 
igtfa  ot  haol,  4  jaD*.  nooT  ilapM 
itkm  10  to  etsratlsa  3.1;  laid  In 
V  by  W.  SIda  Willi  In  W  aao- 
(olatlng  WHki  wlO  pannll  dla- 
in,im  trx.  tt.  par  Mcand,  whao 
aka  li  It  plu  ST. 

3M331  e.  J.  ratoorad  troiri  BpIU- 
ind  placed  on  dam,    Tbara  irtta 

•aetloa:  EicaiatkRi  Hailad  by 
lali;  cipactad .  tbaC  vban  iboralt 
i  laral  dradgaa  winild  bav*  to  con- 


idryomllnDad.  Ona  iboTel  at  33* 
lanl,  or  f  abora  bottom  ling, 
npad  gut.  Total  amount  ramorad 
TNI,  ait,l«  c.  y.,orwblch  t«^7 


BraakvUn:  Braakwatm  paialW 
I  of  tba  chumal  propoaad  by  Boai4 


I  praparad  br  1  bnak- 
](  baa  Faint  Tom 
In  a  faoaral  noftbaailacly  dliaMloo,  and  tba 
atbwaboat  I^HCr  Isnc  nianlniautfnBn  Maa- 
nnllo   Bay,  In  a 


bolt  lint:  aaitaily  ona  may  iM  bara  (o  b« 
bout;  fnton  to  datanntna. 
KarliM  ibopi  at  Crbtobal  addad  to  and  paitly 
aolaitad.    Qtaat    amotmt    ol  wnk    dooa. 

Monlcdpal  bolldlnc  and  anility  woA— 
OatuD  witat  npply:  EiMhi  (bwdi  Uw 
Oatoa  Rlrar;  nvply  narar  gattalKtory;  tir- 
matlaii  of  Oatan  Laka,  ato.,  makai  oacaoaiy 
a  naw  Mmm  of  npiily:  to  ba  Dbtalnad  Iran 
Moiaca  mrroli  oHtad  by  a  dam  icniaa  tlw 
Apia  Clara  Cnak,  aol  ol  tba  nav  vllLBfa  of 
Oaton. 

RMarrelrdam:  Rook  lod  aartb  fill,  vllb  loon- 
ctaU  waD.  Capacity  bablnd  H  of  llll,aaOJ»0 
fallODi.     Work  on  H  bapra. 

Roada:  Road  from  Oatun  to  Mooot  Hopa  cod- 
Unuad.  Conaldarabia  itraat,  mad,  and  aeirar 
work  dona,  paitkniarly  In  naw  tAIk*  o( 
Naw  Oaton. 


u  kinds  1) 


slnltary     work:     Racndtng,     claanlnc.    and 


1*10.  William  L.  BIbvt,  Corpa  ol  Enftaiaan, 
U.  B.  Army,  n  dlrtslon  anictomr. 

aatnn  Loek)^  Bicavatlnj  locks  oontlnnad  by 
■taam  itiDTeli,  and  by  dradtta.nanltlnclnra- 
inoTa]  In  lock  ohunban  of  3,IIH,m  D.  y.  In 
tlwdryand  43£,17SD.y.ln  tbawat.  Inaddl- 
tloii,  t46fiX  c.  J.  of  matarW  ramorad  In 
aaiQIary  wDrk,tnrladtn(dr«dglnc[n  Fraoob 
ouuj.  ExcaTatlonhinpparlockseomplatad, 
tncladtng  Inncblng  lor  oartafn  willa  and  lor 
lataral  cutvtrta.  With  aicvptlan  or  aoma 
tranchlng,  aicavalkm  fn  tntamadtata  lai^ 
oomplelad.  EidvatiODtor lowarhMkiandat- 
takan;  3T5,(IOOc.y.reinain(obamioT«i.  In 
jmparing  tiundaikmi  for  oomrati,  tududbic 

SS^Ifl  c.  y.  ramorad  durlni  pan  t  montlM- 
Ancbongas  Id  npp«  locks  for  tyin;  ooncnla 
10  natural  rode  eompMad,  at  wall  as  tlw 
DDtnc  of  curtain  wall  trancbia  ainqnd  nppar 
part  of  uppar  locks. 

At  eloaa  ot  1909  unloading  cablawiyi  tn  partU 
oparBtkm.  Entba  plant  ramplatad  la  tlma 
to  parmtt  laying  of  concraM  Aug.  M. 

UnaatlslActory  optntion  during  aarly  Magaa  of 
tbab  UM  raaulMd  In  coDstrucUoD  of  addition^ 

capacity  ol  X 


can,  and  3  rock  b1 


eapacltlea  or  300  and  90D  c.  y.:  dvrlcki  wara 
aractcd  tor  nnloadbig  land  and  rack  troiD 
barsas.  Thna  supplamantad  by  stlO-lag  d(r> 
rlA  aracitad  at  Mlodl,  vltb  doittlnf  bcOltlaa, 
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oafs;  when  floods  in  Nor.  prartntod  nse  of 
Frsncb  canal  by  togs  and  barges,  amnge- 
xnents  made  for  unloading  barges  at  Dodc 
13,  tiring  looomothre  crane.  Hindi  plant  in 
seryice  Nor.  to  June,  and  plant  at  Dock  13 
from  Dec.  to  Apr.  To  deUrer  material  un- 
loaded by  tbese  plant  additions  to  stock  pile, 
and  to  onload  in  stock  pile  sand  tnm.  Padflo 
division,  ft  trestle  ITd'  kmg  ooostmcted  over 
east  sand  tunnel. 

Unloading  plant  operated  34  boors  per  day  sinoe 
Apr. ,  when  searchlights  were  Installed.  Mate- 
rial handled,  3,458  c.  y.  large  rock,  368,665 
e.  y.  crushed  stone,  and  155,458  c  y.  sand; 
unloading  cableways  handled  314,854  e.  y. 
crushed  stone  and  188,813  o.  y.  sand. 

Cement  deliveries  by  Atlas  Portland  Cement 
Co.  oonmienoed  July,  1900,  and  with  cement 
shed  full,  the  dKAculties  met  with  in  opera- 
tion of  plant  caused  supply  to  aocnmulate 
fiuter  than  could  be  used.  Rather  than  stop 
delivkries,  instructions  issued  to  lay  as  much 
concrete  as  possible,  and  tor  erection  of 
auxiliary  plant.  Work  was  prosecuted  daOy, 
including  Sundays,  until  Nov.,  when  Sunday 
work  discontinued.  On  Sept.  6  a  13>hour  day 
for  i>ermanent  plant  instituted,  and  con- 
tinued throughout  the  year. 

Auxiliary  plant,  two  3>yard  mixers  similar  to 
those  used  in  the  permanent  plant,  began 
operations  Dec.;  continued  on  basis  of  8-hoor 
day.  • 

Permanent  plant  laid  400,381  c.  y.,  including 
large  rock  placed  in  concrete,  and  auxiliary 
plant,  104,422  c.  y.;  total,  513,803  c.  y.  Of 
total  amount  of  concrete  to  be  placed  in  Oatun 
^  Locks,  including  the  approach  and  win^ 
walls,  amount  remaining  is  1,532,207  c.  y. 

Average  cost  of  the  concrete  per  yard  in  place 
for  the  year  was  S7.355,  including  plant. 

With  view  to  reducing  cost  of  concrete,  in- 
.  structions  issued  Nov.  to  embed  laige  stone 
in  concrete  to  about  30  per  cent  of  mass;  up  to 
doee  of  year  aggregated  a  total  of  10,7F6  c.  y. 
Stone  selected  from  material  shipped  from 
central  division  for  toes  of  the  dam,  and 
2,458  c.  y.  of  laige  stone  procured  from  Porto 
Bello  quarry  in  May  and  June.  On  account 
of  excessive  cost  of  the  latter,  16.284  per  c.  y. 
delivered  at  locks,  this  source  of  supply 
abandoned. 

Collapsible  steel  forms  used  throughout  Ibr 
main  and  lateral  culverts,  and  steel  tower 
forms  used  for  side  and  center  walls. 

Difficulty  experienced  in  handling  water  as 
excavation  of  lock  increased;  during  heavy 
rains  in  Nov.  and  Dec. ,  1900,  pumps  unable  to 
keep  down  inflow.  Two  additional  13-inch 
pumps  ordered. 

Foundatfon  for  istf  of  south  approach  wall 
put  in.  To  the  south  of  this  section  the 
ground  is  low,  requiring  a  fill;  about  00  per 
cent  of  this  work  completed. 

Stone  and  sand:  Crushed  stone  for  concrete  of 
locks  and  spillway  obtained  from  Porto  Bello 
quarry,  which  was  developed  during  year 
with  tingle  face  length  of  2fiOiy  and  height 


of  14(K.  To  ovesoome  delays,  and  to  izkomae 
output,  a  No.  31  crusher  ordered  la  Nov4 
under  ereotion;  13>hour  walking  day  in- 
eraased  to  16  houra  Dec.  27  by  operating  tve 
8-hour  shifts;  continued  during  rBnalnder  of 


Total  amount  quarried  and  crushed,  $40,67^  cj. 

New  pressure  pump  installed  and  pipe  Um 
laid  tor  doing  the  necessary  stripping  by  hy- 
draulic process.  Two  boilers,  a  dynamo,  en- 
gine, and  condenser  were  also  Installed.  Wire- 
less station  erected  and  clubhouse  and  com- 
missary buHding  constructed. 

Sand  obtained  ttom  Nombie  de  Dios  and  froin 
Pacific  division.  On  Apr.  8  fire  destroyed  73 
buildings;  replaced  by  new  buildings  in  rear 
of  Nombre  de  Dios.  Dredge  "  Nombxe "  sank 
in  Sept.  and  raised  in  Nov.;  converted  faito 
13-inoh  pipe-line  dredge;  began  pumping  Msr. 
I,  moving  toward  deposits  in  the  town.  In 
addition,  sand  obtained  by  damsheU  dn^ 
temporarily  mounted  on  a  barge,  by  locomo- 
tive crane,  and  by  dipper  dredge  "Cimgres" 
operating  untH  removed  to  Limon  Bay  m 
Dec.  Total  sand  obtained  from  Nombrede 
Dkis,  lR7,lf3  c.  y.  During  year,  10l,74R  c  y. 
transported  irom  Balboa  docks  in  Pacific  di- 
vision and  delivered  in  stock  pile  at  Gatuo. 

For  transportation  of  sand,  stone,  and  cement. 
3  tugs,  1  stem-wheel  towboat,  and  14  bari^ 
in  use.  Four  additional  barges  under  con- 
tract. 

Gatun  Dam:  Prior  to  Jan.,  1010,  operations  in 
construction  of  dam  practicaUy  limited  to 
portfon  between  locks  and  Spillway  Hill 
Decided  in  Jan.  that  larger  amount  of  ma- 
terial for  toes  should  be  procured  from  etn- 
tral  division.  Additional  steel  dump  can 
ordered. 

Discharge  of  Chagras  River  through  west  di- 
version continued  until  Apr.  35,  when  work 
in  spillway  had  been  advanced  to  permit  its 
use  for  this  discharge.  Efforts  thefi  concen- 
trated toward  fllUng  in  toes  crossing  west 
diveision.  Some  minor  slips;  none  of  im- 
portance. 

At  dose  of  fiscal  year,  the  north  and  south  toes 
of  dam  east  of  Spillway  Hill  had  reached  6S' 
above  mean  tide,  and  hydraulic  fill  between 
the  toes  51'.  West  of  SpIUway  Hill  the 
north  toe  carried  to  plus  30,  and  south  toe 
to  plus  35.  Three  dredges  were  pumping  hy- 
draulic fill  into  the  west  section,  3  from  south 
side  and  1  from  north,  and  a  fourth  dredfte 
was  put,  June  2S,  on  east  portion  of  the  dam. 
Total  amount  placed  in  dam  during  fiscal 
year,  dry  fin  2,577,334  c.  y.,  hydiaulic  flii 
3,033,175  c.  y. 

Auxiliary  work  consisted  in  preparing  west  val- 
ley for  receptfon  of  hydraulic  material  by 
clearing  and  stripping  off  top  sofl  contabilng 
roots,  excavating  cutoff  trench  along  axis  Vf 
wide  and  5  to  lO'  deep,  and  a  bonding  ditch 
along  foot  of  western  ridge.  Surfisce  of  low- 
lying  areas  plowed.  Preparatory  work  re> 
quired  excavatfon  of  about  113,000  c.  y.  over 
area  of  83  acres.    Ana  of  138.45  acres  svatii 
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iMrlur  Ul  tboKruBblj  (dMnd  tuX 
Ana  of  SI  .38  mo  to  DsrUi  o(  il»in 
■"•purposa.   7,tfa' trmUm  eaa- 

'H'X'^Oe.j.  Einntlon  iDC 
ol  iplllws;  dam  complMad,  u- 

nnn  •nd;  tint  for  cnrtaln,  ild* 
Hoot  tnUy  rompl»t*d.    Work  oo 

^  *mUs  oonUnuad:  IU,fl33  e.  f. 

I«^,  U  iTang*  ooat  tor  iHt  S 

»»  y«t  of  ts.oco  par  c.  j.  Br 

^  waUa,  Boor,  and  cotttln  nlli 
'  "^i  iDoadatlon  ol  dam  tufDot- 
"•f**  W  irarranl  larntag  Cbairai 
'^tupffiwej.  Tlma  loM  owln*  » 
''Mil,  Not.  and  Dae.  As  El>ilild>> 
"^  phcad  at  alaratkm  plua  10,  and 
"■^  ol  Itu  liTar  eat  oB,  lak*  haa 
tl  up  10  that  tti  lortKa  itaadi  at 
ITlbavaualaTal. 
M  Id  Iob  od  wast  portion  at  dam 
Is  piDloDgattoQ  of  (oea,  acnia* 
tnigb  Iba  spUlva}';  as  tmtln  ai* 
curfad  out  durfag  Qood  saason,  a 
biidfi  acnns  iplUwa;  constnictod, 
if  e  ipaBi  on  DODcraM  plan. 
r  panln;  IhmuEli  want  dfTanloQ 

cmflylOr  claalng  passaga;  EaDun 
•Km  high  Wats'  at  Nov.,  IM», 
itdanbla  iDtlng;  ol  Fcanch  cual 
Oumal  Id  Llmcm  Bay,  and  lattt- 
slj  with  maTamanl  ol  mod  and 
itun.  Dae.  flood  took  ont  what 
pUihad  OD  tha  dam  or  tovaa  bi 
:wiaii  Ooodi.  Work  BnaUj  no- 
I  liar.;  plan  coDtamplatM  Inaa 
BpUlwaT  HfU  with  Uladl  HOta, 
-atloa  ol  plus  V  at  ipDlwar,  and 
plus  II  in  a  mOe;  langth  to  ba  l| 

00  c.  T.  ofmatarial  placad. 

■•tn  Ottaa  Locki  aDd  tba  At- 
d:  EicBTatkm  In  tha  dry  in  Uhidl 
Uniud  until  Nor.  X),  whan  woA 
dad  dn*  to  tha  cut  balng  Sllad  bj 
■  h)  Cbacrtt  Rlvn,  which  had 
Fianoh  canaL  Thwa  wara  aiM- 
tha  dry  tl,G71  c.  J.  aartb,  and 
f.  nek.   Saepasl  part  of  cut  bad 

1  dtpm  balow  aaa  lavil  at  tima 
nupandad- 

ptratlora  bttwaan  Hindi  BDli  and 
omslitad  of  20-fnch  mctloD  aa^ 
igi  "Culbbaan":  fr-yard  dlppn 
i|UDdl";  thiM  ¥r^ich  laddar 
>ad  dippar  dradia  "Chacrw." 
rmond  i^jns  o.  y.  of  aarth 
ifi  c.  y.  of  rock  InEn  canal  piiam, 
« cat  ol  13.M  0.  par  0.  y.  Tbva 
tODdliid  3;nsc.  J.  St  «rth  tnm 
B  lo  Qinin  lock],  and  W^SMo,  y. 
md  Si.tM  e.  y.  of  rook  Innn  Franoh 
nigs  Ilia  removad  total  of  2«,MT 
■rth  ud  rodi  liDm  Crbtobal  tar 
•— a  Doc.  740. 63-2— vol 


minali,  and  fiOl^Wt  «■  y.  ol  aarth  and  ncfc 


total  aU  during  y«r  eatimatad  at  3,S00/a) 


or  w 


so.ooa  s. 


d  Croi 


a  Rlvar  Hood  In  Nov.,  18 
Ad  old  Pranoh  hull,  ovarhaulad  and  UNad 
with  S  Btu  waU  drDli,  was  worked  rooMss- 
taUy  on  nibaiiiiaoui  drill  lai;.  Dry-dook 
■hopa  anlugad  to  provlda  k>T  insCallatlon  oF 
additional  machinas,  and  Iha  Rial  ot  dradgM, 
baiiat,  and  tags  in  charge  ol  iba  AtlanUo 

Brwkwater:  Tha  locaCkin  of  ««t  braakwatar 
far  protection  of  Llmon  Bay  and  onal  chao- 
iMl  tbnxMh  those  waMi]  definitaly  Hxad  Uar. 
10, 1910,  after  aiamlnatloiu  by  aoundlngs  and 
borings  corsrlng  ailandad  ana.  Plan  orlgl- 
nally  oontamplaled  braakwatar  numlng  out 
to  a  M'  depth.  Decided  to  adopt  the  plan, 
baauM  niRiclant  protactad  area  bayond  iff 
eoDtouT  would  ba  obtained,  and  because  of 

Pnlliiilnary  work  toward  laying  of  tracks,  clear- 
lug  land,  cDDstjuetfon  of  qoartars,  and  eatal> 
Itahmant  of  permaneot  water  supply  imdei^ 
lakan  preparatory  to  construction  of  trestle 
tor  actual  work  ol  buUdlni;  The  brtakwater. 

Munlrlpal  hnprovainanta:  Coiiilructlon  ol  tba 
AeuairianRaicrTDlr,  with  exception  oltUUr 
plant,  continued;  eompletod  dorlUE  year  at 


ten.  Pumping  ilatlon  on  aatim    RlTar 
opaiatlon  untD  Uay 
~  Tubbed  from 


ipplj 


ayitem.  New  t 
bgeof  Oatonaupplled  with  water  fnnn  new 
lyatam,  and  about  two-lbirds  of  water  aarrloa 
required  com  plated. 

Sawar  lytlem  lor  New  OaCun  oomplelad,  and 
progren  made  toward  hataDatkm  of  plumb- 
Isg. 

Konnt  IlDpe-Gatun  road  eonipleled.  Road 
lanced  on  both  aldis  from  Uounl  Hope  ta 
Mlndl,  H  miln.  AddHlonal  roada  eon 
■Duct*]  about  Oatun  tacOltala  aoceai  t» 
commlsaary  aitd  corral , 

CoDdltkm  of  water  Id  reaarrolr  at  Braua  Brook 
axctfleot.  Owing  to  slight  settlemeat  at 
dam  and  dlkca,  they  ww«  tabad  to  alevaCloD 
U,  l,Tlll  t.  J.  of  aarUi  being  required. 
Bepaln  made  to  ooDcrete  ^>roo  ttudar  48^ 
i«aiUplp» 

To  prerant  arceloD  o.  baacb  at  Crbtobal  by 
ware  action  Irom  Llmon  Bay,  173  conmata 
blocka  made  and  placed  in  lloa  along  beaciL 

Kunklpal  bnproTemanti  tindartakan  In  Colon. 

Baoltary  work  oonilsted  of  constructlDg  new 
dnloage  ditch  600"  long:  on  an  aserago  8,a» 
of  dltib  regraded,  cleaned,  and  widened  eaoU 
month    P-10. 6-i*. 

1911.  OatunLocks:  DUflngyearaioavatloaoI 
krwar  look  prBctl<»lly  oomplelad  lo  Inolud* 
leMttonofeMMonania.    Ot^iO.  -  - 


i 


'h 


2386      INDEX  TO  REFOKTS,  CHIEF  OF  BNOINEEBS,  U.  8.  AB 

bj     st«m     ihaTtb.      Original     taUinaMd 

■momit  tncnund  brnmonofiUdia  In  Iowa- 
Vxk.  «9p«dall;  ontutsldt,  aod  at  north  cod 

bslon  wa  level  lo  secure  tul 


ditm  sr  high  proJacUd,  al  Htliaalad  coBt  ol 
t30,aaa  for  eoDitrucUon  and  nmoval.  Id 
preparatk>D  at  foundatiora  for  lucki  thara  vw9 
tamoved  bj  sbnral,  oana,  and  baud  LS1,IS83 
0.  y. 
Caaslnictlon  plant  modlflad  hr  changing  Ufa>- 
roatlc  lailroad  Irom  Uiiid-ralliyetam  M  UolleT 
(yitom,  reaaltiug  In  mora  atlsbcMry  Berrlo*. 
The  nnd  bin  ma  Ukan  down  and  latiullt 
hrtbsr  la  tha  nortb  on  sama  level  wlUi  stona 
bins  prevknul;  eracMd.  Derricks  vhlch  had 
been  used  br  unloading  at  MIndl  movsd  about 
Jan.  1  to  vicinity  of  canwnt  ibad.    ErectloD 

told,  and  rock  scrven  oompleUd  Feb.,  and 
used  for  supplying  screened  stona  lor  reii>- 

pDes.  Auxiliary  plant  couUnued  la  use  at 
original  locatkm,  bat  pait  ol  nanoir-gaug* 
•qulpiuent,  (ormerly  operaUd  In  connection 
tbarewith,  employed  In  carrying  ooucratanip- 
plled  by  permanent  plant  through  chutei  to 
placn  In  the  Ooots  and  walla  where  ooncrat* 

During  year  tha  unloadint  oablea  were  operated 
for  2ibounper<lBy,eTC«pt  Sundays;  handled 
SayfiiO  e.  y.  of  cruihed  atone  and  Ml  ,bSS  s.  y. 
nnd.  Uaterial  handled  duitnt  year  by  avti- 
age  ol  3.ID  derrktki,  opaisCad  on  an  average 
of  IB.ll  bnuis  par  day.  was  aM,C6i  c.  j.  ol 
Brushed  stone  and  lB0,Ba)c.y.DriBnd:  a  total 
af461,Z7lc.  y.  llalor  portion  ol  material  un- 
loaded by  derricks  was  used  at  auilUary 
plant.  Derrick  and  Tosk  (meen  (umisbed 
a/XO  c.  y. 

During  year  M5,5I9  barrels  cement  received  Into 
itorelwuse;  In  Uay,  IVIl,  bags  substituted  ftt 
barrels.  During  year  an  average  of  t.K  of 
the  eight  1-yard  miiers  InstaUad  In  the  con- 
struction plazit  furnished  S02,UI  c.  y,  of  am- 
orat*.  Two  auiUiary  plant  mliais  operated 
on  average  of  9  hours  a  day,  aicept  betwcan 
Sept.  21  and  Nov.  6, 1910,  wban  thaj  opvated 
on  13-bonr  basis,  and  mined  326,4TS  c.  j. 
Four  i-yard  mliers  purobaaed  and,  togalhar 
with  small  amount  mixed  by  band,  produced 

Prodtict  of  oonstructloti  plant  miiais  vaa 
placed  bycableways  or  mnsiarred  by  cbutea 
to  narrow-gauge  equipment,  from  which  the 
ooncreta  was  dumpad  in  place.  Cablewayi 
operated  II  hours  per  day,  handling  619,(1111 
c.  y,  concrete  and  large  rock.  Narrow-gauge 
eqolpmant  handled  2§t),36J  a.  y.  concrela  and 
large  stone.  Total  masonry  (concrats  and 
large  stone)  laid  by  constmclkin  plant,  aur- 
Illary  plant,  portablemUeis,  and  band  eggrt- 
9l«l  SII,1S7  c  y.  Stone  laid  In  ooncrat* 
•elected  from  materiel  taken  to  Oaton  tmm 


rSee  pD.  2357-2360  fori 
L    explanations,  etc.    J 
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99,555.06.  CfBnes  and  rolling  stock  remoyod 
fai  May.  Sand  obtained,  441,919  c.  y.,  traos- 
poitad  in  barges  to  Oatun,  whence  transfetred 
to  stock  piles.  Pacffle  division  fumisbed 
17,319  c.  y.  sand. 

For  trsnqtortatkm  of  sand,  stone,  and  camant 
4  tags,  with  occasional  service  of  a  fifth,  1 
stem-wheel  towboat,  and  18  barges  in  nse;  4 
additionai  barges  raoeived. 

Gaton  Dam:  At  beginning  of  year  north  and 
south  dry  HUs  of  east  portion  of  dam,  extend- 
ing from  locks  to  spilhray,  had  reached  Uf 
above  mean  tide,  and  hydraoUc  or  impervious ' 
portion  between  them  oenied  to  61'.  At 
close  of  year  the  dry  fills  raised  to  85'  and 
hydiaolic  fill  to  plus  73.  On  July  1,  1910, 
north  and  soath  dry  fills  of  portion  on  west 
side  of  spiUway  were  at  30  and  36',  respec- 
tively, and  intermediate  hydmolic  material 
at  plus  16;  material  added  during  year  to 
make  elevations  at  close  of  year  plus  60,  phis 
67,  and  plus  67.3,  rsspectivdy.  In  securing 
this  increese  in  elevation  of  earth  portion  of 
dam  cross  sections  show  2,060,186  c.  y.  dry 
material  placed  in  structure;  also,  that  dredges 
delivered  into  interior  portion  of  dam  3,758,- 
870  c.  y.  In  other  words,  total  increase  dur- 
ing year  was  6,819,066  o.  y. 

Amounts  of  material  noted  as  resulting  from 
crosB  section  measurements  of  June  30,  1910, 
and  June  30,  lOli,  differ  from  aggregate 
amounts  reported  monthly  as  having  been 
placed  in  the  dam,  and  on  which  the  unit 
costs  are  computed,  by  1,109,619  c.  y.  Based 
on  monthly  reports  of  materials  placed  in  the 
dam,  tlie  cost  lk>r  year  averaged  80.3813  per 
e.  y.  ftir  dry  fill  and  10.2289  per  c.  y.  for  wet 
mi.  The  increase  between  these  costs  and 
those  that  necessarily  lesult  from  the  decrease 
in  quantities  shown  by  the  cross  sections  will 
be  accounted  for  In  determining  final  cost  of 
the  work. 

New  trestle  buHt  across  spfllway  chaimel  at 
eiovatlon  46  to  give  easier  access  to  dry  fill 
of  west  portkm  of  dam,  and  also  to  replace 
old  one  in  bad  condition.  To  handle  expe- 
ditiously and  eoonomictf  ly  increased  supply 
of  material  from  Culebra  Cut  pennitted  by 
additional  cars,  an  extension  of  track  system 
made;  at  dose  of  year  there  were  21  mUes  of 
trades  connected  with  construction  of  dam 
and  auxiliary  works. 

Matarial  for  dry  fill  obtafaied  from  Culebra 
Cut,  from  lock  site,  from  Hindi,  from  spill- 
way, and  from  borrow  pit  below  or  north  of 
tho  dam;  based  on  car  measurements,  the 
quantities  fhim  each  kicaUty  amounted  to 
2,065,273,  320,599,  8,170,  and  332,044  c.  y., 
respectively.  Service  from  Culebra  faiter- 
rupted  for  1  week  during  Dec.  flood. 

Hydraulie  fill  obtained  from  above  and  below 
dam  and  placed  by  5  suction  dredges,  3  of 
them  operating  practically  throughout  the 
year,  1  operating  for  4  months,  and  the  otbsr 
for  over  2  months.  From  Sept.  16  to  Nov. 
11  bydrauUc  filling  of  east  section  suspended 
to  enalila  concentration  of  available  dredges 


on  west  portion  of  dam,  to  bring  fin  up  to 
plus  30  before  flood  periods,  and  to  permit 
drying  out  of  east  part  of  dam.  Frpm  Jan. 
1  to  Apr.  15  pumping  into  east  portion  dis- 
continued to  determine  to  what  extent 
hydraulic  fill  would  dry  but  and  solidify. 
Tests  showed  greater  solidity  on  north  side 
of  fill  and  when  operations  were  resimied 
more  of  sandy  material  was  pumped  along 
opposite  side.  While  gradual  solidification 
took  place  during  dry  season,  central  portion 
showed  little  change;  unless  this  soft  material 
is  crowded  out  during  subsequent  construc- 
tion, or  hardened  by  addition  of  more  sandy 
material,  part  of  fill  must  be  drained  off 
after  full  height  is  reached. 

In  addition  to  maintenance  of  tracks,  miscella- 
neous work  consisted  of  installation  of  pipes, 
ineluding  trestles  therefor  txom  dredges  to 
relays,  of  which  4  were  In  operation,  and 
firom  relays  to  various  points  along  length 
of  dam  for  delivery  of  hydraulic  fill;  laying 
pipes  for  draining  water  and  finer  material 
from  fills;  stripping  and  spading  up  subsoil 
in  advance  of  hydraulic  fill;  and  clearing 
ahead  of  dredges. 

Based  on  the  estimatad  amount  of  material 
needed  In  construction  of  dam,  it  is  74  per 
cent  completed. 

In  the  construction  of  spillway,  work  confined 
to  excavation  necessary  for  east  and  west 
approach  walls  and  In  forebay.  During  year 
concrete  work  on  forebay  below  reference  45 
completed,  and  approach  walls  with  projec- 
tions or  cores  to  tie  earth  portion  of  dam 
with  spiUway  completed  to  elevation  95  for 
straight  horizontal  portions  and  slopes  to 
south.  Durhig  dry  season,  after  discharge 
from  lake  had  diminished,  construction  and 
sluicing  piers  begun  and  carried  to  4y  above 
sea  level;  balanced  valve  and  3  sluice-gate 
frames  set;  cofferdams  built  on  both  sides  of 
chaimel  below  spillway  dam,  and  founda* 
tfons  prepared  and  concrete  placed  to  build 
sufficient  of  ogee  of  dam  to  bring  It  above 
high  water.  Subsequently  2  additional  small 
cofferdams  constructed  for  placing  concrete 
of  dam  Just  outside  channel  flow.  After 
beginning  of  wet  season  construction  of  side 
sections  of  dam  and  of  side  approach  walls 
continued.  Excavated  during  year,  128,383 
0.  y.,  practically  completing  this  part  of 
work.  In  preparing  foundations,  32,245  c.  y. 
material  removed.  Concrete  placed  during 
year,  £0,651  c.  y.  Concrete  portion  66  per 
cent  completed.  Tracks  laid  and  back  fill 
begun  behind  side  walls  of  channel  below 
dam .  Total  back  fill  at  spillway  during  year 
aggregated  12,873  c.  y. 

Levee  connecting  SpiUway  Hill  with  Hindi 
Hill  completed  In  accordance  with  approved 
plan.  51,156  c.  y.  dry  fill  placed,  and  suo- 
tfon  dredge  placed  20,398  c.  y.  of  hydraulic 
fill  in  old  Chagres  River  bed  east  of  levee. 

Channel  between  Gatim  Locks  and  Atlantic 
Ocean:  To  north  of  locks  and  between  them 
and  Hindi  Hills  20"  suction  dredge  removed 
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423,^7  c.  y.  from   canal  prism,  pumping 
material  into  swamp  areas  to  east. 

Excavation  throogh  Mindi  Hills  flooded,  as 
noted  in  last  annpal  report;  no  work  dona 
until  Oct. ,  1910,  when  Suction  dredge  began  to 
cut  way  from  French  canal  into  cut  through 
barrier  which  had  been  left  to  exclude  the 
water  so  that  excavation  could  be  done  by 
steam  shovels.  Soft  material  had  been  de- 
posited by  floods;  day  moved  into  cut  by 
slides  removed  by  hydraulic  dredge  and 
deposited  in  swamps  to  east  of  canal  line; 
total  amomit  handled,  401,511  o.  y.  After 
the  removal  of  dredge  in  Jan.,  opening  in 
hairier  closed  and  cut  freed  from  water  by 
pumping.  Steam-shovel  work  resumed  Feb. 
1  and  carried  on  balance  of  year,  removing 
£3,109  c.  y.  earth  and  237,106  c.  y.  rock.  Of 
material  excavated,  165,000  c.  y.  rock  used 
for  back  fill  behind  look  walls;  balance  util- 
ised in  filling  trestle  constructed  east  of 
Panama  R.  R.  relocation  between  Mindi 
and  Kew  Oatun,  forming  levee  behind  which 
it  is  proposed  to  pump  material  excavated 
between  Oatun  Locks  and  Mindi  with  suc- 
tion dredges.  In  construction  of  levee,  5,650 
lineal  feet  of  trestle  built  and  filled.  In 
addition  to  material  obtained  from  excava- 
tion at  Mindi,  part  of  material  removed  from 
lock  pits  utilized. 

Dredges  which  operated  between  Mindi  Hills 
and  deep  water  in  Caribbean  in  excavating 
canal  prism  were  seagoing  dredge  "Carib- 
bean," 5-yard  dipper  dredges  "Chagres"  and 
«<Mindi,"  and  three  French  ladder  dredges. 
These  removed  4,516,369  c.  y.  earth  and* 
487,038  c.  y.  rock,  at  cost  of  $0.2215  per  c. 
y.  Silt  deposited  in  channel  during  year, 
2,750,000  c.  y.;  first  2  miles  of  channel  sur- 
veys, June,  1910,  and  June,  1911,  showed 
sfltizig  of  310,901  0.  y.;  in  mile  3  sflting  was 
902,038  c.  y.;  surveys  made  immediately 
after  norther  of  Dec.  3  to  5,  inclusive, 
showed  fill  of  about  370,000  c.  y.  In  addi- 
tion to  dredging  in  prism,  442,350  c.  y.  earth 
and  4,853  c.  y.  rock  removed  from  channel 
in  front  of  piers  11  to  14,  inclusive.  Miscel-  '^ 
laneous  dredging  in  vicinity  of  dry-dock  slip. 
Shelter  Cove,  in  French  canal,  and  in  front 
of  cement  dock  at  Oatun,  aggregated  51,636 
c.  y.  earth  and  18,886  c.  y.  rock. 

At  dry-dock  shops,  boQer-shop  extension  com- 
pleted, the  necessary  jib  and  traveling  cranes 
erected,  condenser  installed,  and  oil  forge 
added.  These  shops  maintain  fleet  of 
dredges,  barges,  and  tugs  in  charge  of  Atlantic 
division. 

Breakwater:  Preparations  made  so  that  active 
operations  in  construction  of  breakwater 
leading  out  from  Toro  Pt.  could  be  under- 
taken at  beginning  of  fiscal  year.  Necessary 
buildings  constructed,  machines  installed  in 
shop  erected  for  repair  work,  and  construc- 
tion material  collected  and  stored.  Reser- 
voir constructed  for  water  supply,  necessi- 
tating dams  which  contain  54,390  c.  y.  of 
material;  necessary  pipe  lines  laid.    Trestle 


tor  breakwater  started  Aug.  9, 1910.  Steam 
shovel  began  work  in  Sept.,  and  a  second 
one  in  Oct.  At  end  of  year  5,365  lineal  feet 
double-track  trestle  completed,  and  359.>90 
c.  y.  fill  dumped  from  trestle.  In  additioo, 
619,152  0.  y.  rock  dredged  from  prism  dumped 
in  vicinity  of  breakwater. 

Municipal  improvements:  Rapid  gravity  me- 
chanical filter  plant  authorixed  tm  Agia 
Clara  Reservoir  in  Jan.  at  estimated  cost  of 
137,447.  At  close  of  year  94  per  cent  of  oon- 
erete  work  completed,  and  filter  plant  as  a 
whole  80  p«:  cent  completed. 

Sewers  extended  4,425*,  and  usual  mainte- 
nance work  in  connection  with  sewage  sjs* 
tem  carried  on. 

16'  macadam  road  built  ftom  incfaientor  tD 
New  Oatun,  1,400';  12^  nadyftSC  long,  oon> 
structed  from  corral  to  lumber  yard  for  fin 
protection,  and  lOl'  of  road  entering  canol  re- 
built. 3,100*  of  curb  and  gutter  oonstrocted 
along  streets  in  Oatun.  In  addition,  munici- 
pal improvements  carried  on  in  Cokm. 

Sanitary  work  oonsistsd  of  cleaning  and  %nA- 
ing  197,834'  of  ditches  and  cleanfaig  29,l6(r 
of  road  ditches.   P-11,6-14. 

1912.  At  dose  of  previous  year  excavation  to 
construction  of  so  much  of  Gatun  Locks  ss 
lie  above  lower  caisson  sills  completed,  with 
the  exception  of  excavation  Ibr  lateral  col- 
verts  in  lowest  lock.  This  was  completed 
during  year  Just  ended  by  removal  of  8,8SS 
0.  y.  Material  to  be  excavated  too  soft  to 
support  steam  shovels;  recourse  must  be  bsd 
to  dredging.  Suction  dredge  operated  in  sm 
between  Dec.,  1908,  and  June,  1909,  and  s^ 
between  Jan.  1,  1911,  and  Apr.  14,  1911. 
Nothing  further  done  untH  Feb.  1,  1912,  or 
until  after  completion  of  temporary  dam 
mentioned  in  last  annual  report,  designed 
to  prevent  water  from  flooding  kx^doriiis 
excavation.  This  dam,  completed  Jan.  15^ 
1912, 46'  4"  high  by  200'  long,  consists  of  series 
of  reinforced  concrete  buttresses  supporting 
timbers.  Material  used,  1,040  c  y.  concrete 
and  96,736'  b.  m.  lumber.  Amount  remoTed 
by  dredges,  883,918  o.  y.  Estimated  tbat 
89,570  c.  y.  will  complete  excavation  neces- 
sary to  permit  unwatering  of  area,  so  tiai 
construction  of  wing  walls  and  north  centsr 
approach  pier  can  begin.  To  secure  suital^ 
foundation,  necessary  to  excavate  in  places 
to  70^  below  sea  level,  which  required  closing 
opening  through  which  dredges  were  admit- 
ted by  an  earth  dam  and  lowering  the  water 
so  that  dredges  could  work  to  this  depth. 
Material  removed  by  dredges  pumped  behind 
levee  constructed  east  of  Panama  R.  R ; 
large  portion  escaped,  filling  Mindi  River  and 
French  canal  where  these  two  cross;  none 
reached  new  channel.  After  Mar.  31,  1912, 
material  pumped  to  west  of  canal  prisra. 

From  July  1,  1911,  cableways  operated  on 
single  shift  of  9  hours  until  June  1, 1912;  sab- 
sequently  occasional  12-hour  shifts  worked  to 
fscilitate  delivery  of  nnd  from  new  source 
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of  supply  in  Chagres  River.  Cableways  un- 
kMided  237,750  c.  y.  of  rock  and  109,017  c.  y. 
sand.  Five  derriclcs  were  in  use  for  unload- 
ing rock  and  sand  until  Nov.  16, 1911,  when 
Uie  2  sand  derricks  were  put  out  of  oom- 
mieskm;  remaining  3  ceased  operations  Apr. 
20,  1912.  While  in  service  they  unloaded 
130,148  e.  y.  rock  and  53,768  c.  y.  sand;  total, 
192,916  c.  y.  In  addition  to  unloading,  cable- 
ways  also  transferred  rock  and  sand  from 
stock  i>iles  to  tunnel  hoppers. 

When  deliveries  of  crushed  stone  from  Porto 
BeQo  were  stopped,  the  rock  screen,  which 
bad  been  supplied  by  a  derrick  unloading 
directly  from  barges,  was  dismounted,  placed 
on  a  car,  and  moved  to  one  side  of  the  rock- 
storage  pile  where  the  cableways  had  access 
to  it,  and  since  May  23, 1912, 1  duplex  cable- 
wmy  employed  ezdusivdy  with  rock  screen. 
From  July  1, 1011,  until  Apr.  30, 1912,  when 
delivery  of  cement  in  barges  was  discon- 
timied,  cement  shed  cranes  unloaded  448,700 
barrels  cement.  On  latter  date  arrangements 
made  for  delivering  remainder  of  cement  in 
can,  to  be  unloaded  by  hand.  Amount  re- 
qnired  at  end  of  fiscal  year  lor  completing 
tbe  work,  in  addition  to  that  in  storage, 
190,000  barrels. 

During  year  an  average  of  4.30  of  the  eight 
3-yard  mixers  installed  iniwnstruction  plant 
furnished  343,364  c.  y.  concrete  (bucket 
measuiement)  and  were  operated  daily,  ex- 
cept Sundays,  on  basis  of  12  hours  per  day, 
July  1  to  Jan.  31,  1912,  and  9  hours  per  day 
from  Feb.  1  to  June  30, 1912.  Two  auxiliary 
plant  mixers  operated  on  average  of  9  hours 
a  day  until  Mar.  11,  1912,  when  plant  was 
shut  down  and  dismantled;  this  plant  mixed 
80,544  c.  y.  concrete  during  year.  An  avei^ 
age  of  three  f-yard  mixers,  together  with 
small  portion  mixed  by  hand ,  produced  15,758 
cy.  concrete.  Product  of  construction-plant 
mixers  placed  by  cableways,  or  transferred 
\j  chutes  to  narrow-gauge  equipment,  from 
which  concrete  was  dumped  in  place.  Gable- 
ways  operated  12  hours  a  day  to  Jan.  31, 
1913;  subsequently  9-hour  day  used,  han- 
dling 300,534  c.  y.  of  concrete  and  large  rock. 
Narrow-gauge  equipment  handled,  in  addi- 
tion to  large  stone,  100,990  o.  y.  concrete 
tram  mixers  and  24,434  c  y.  previously 
handled  by  cableways. 

Woiic  on  upper  or  south  approach  pier  con- 
thmed  throughout  year  on  fill  reported  in  last 
annual  report.  For  foundation  of  the  wall 
73,605  linear  feet  of  concrete  piUng  manniho* 
tmred,  at  cost  of  91.2156  per  linear  foot,  and 
TSyi/i'  driven.  As  previously  reported,  dlf- 
Acolty  experienced  with  longer  concrete 
piles;  51,450'  creosoted  pUes  substituted.  Re- 
iniorced  concrete  construction  used  for  south 
approach  pier  and  31 ,000  o.  y.  concrete  laid  in 
ft  during  year,  completing  about  67  per  cent. 
Guide  waUs  at  south  end  of  locks  com- 
pleted and  6,000  c.  y.  placed  for  this  purpose. 

Total  masonry— concrete  and  large  stone~ 
laid  by  concrete  plant,  auxiliary  plant,  port- 


able mixers,  and  by  hand,  451,025  o.  y.;  of  this 
amount,  50,883  c.  y.  were  reinforced.  Of  this 
total,  371,388  c.  y.  laid  during  12-hour  day 
time,  so  that  only  79,637  c.  y.  laid  since  Jan. 
81, 1913.  Large  stone  laid  in  concrete,  14,194 
0.  y.  Total  concrete  laid  In  locks  to  close  of 
year,  1,875,965  c.  y.  On  basis  of  2,000,000 
0.  y.,  masonry  woilc  of  Oatun  Locks  93.80 
t>er  cent  completed. 

Slides  at  north  end  of  locks  continued  to  give 
trouble,  interfering  with  extension  of  cable- 
way  tracks. 

Back  filling  in  rear  of  side  walls  of  all  locks 
continued.  Back  fill  in  center  wall  of  upper 
and  middle  locks  completed.  Material  se- 
cured from  borrow  pits  and  excavation  at 
Mindi;  922,215  c.  y.  placed  behind  side  walls, 
at  10.4615  per  c.  y.  Back  fill  placed  during 
year,  added  to  that  in  last  annual  report, 
makes  total  of  1,462,074  c.  y.  Total  fiU  in 
center  wall  aggregates  97,291  c.  y. 

Cmshed  stone  for  concrete  of  loda  and  spill- 
way obtained  from  Porto  Bello  quarry  until 
Apr.  30, 1912,  when  crusher  plant  shut  down. 
Crushing  plant  not  operated  at  full  capacit3r; 
output  limited  to  3  barges  per  day  subse- 
quent to  June  19,  1911.  Total  produced  to 
shutdown,  440,413  c.  y.  Material  trans- 
ported to  Oatun  in  barges,  thence  to  stock 
pUes. 

Porto  Bello  quarry  supplying  rock  for  outer 
stone  armor  of  breakwater  at  Tore  Pt.  On 
Aug.  18  production  begun.  Quarry  on  site 
tower  than  quarry  for  crushed  stone,  being 
developed  in  2  benches.  1,100  linear  feet  of 
lower  bench  developed;  length  of  upper  one 
practically  1,700^.    Total  quarried,  65,133  c.  y. 

Sand  was  obtained  from  Nombre  de  Dios  until 
Nov.  17,  1911,  when  work  closed  down. 
Total  secured  from  July  1, 1911,  to  this  date, 
144,123  c.  y.  Chame  sand  procured  from  Pa- 
cific division  during  Jan.,  Feb.,  and  Mar., 
when  the  Pacific  division's  equipment  not 
sufilcient  to  permit  further  shipments;  20,315 
c.  y.  placed  in  stock  pile  from  this  source. 
Decided  to  use  sand  secured  by  dredge  from 
old  bed  of  Chagres  River,  and  since  May  15» 
40,531  c.  y.  obtained. 

For  transportation  of  sand,  stone,  and  cement 
an  average  of  3  tugs,  including  1  stem-wheel 
towboat,  6  lighters,  and  16  barges  in  use. 
Feb.  2,  1912,  1  tugboat  and  3  barges  sent 
around  to  Pacific  side  of  canal,  with  inten- 
tion of  increasing  equipment  at  this  locality 
to  furnish  balance  of  sand  required  by  At- 
lantic division.  Tug  and  barges  left  Cristobal 
Feb.  11,  1912,  and  arrived  at  Balboa  June 
17, 1912.  Sand  from  old  Chagres  River  bed 
renders  unnecessary  further  procurement  of 
sand  from  Pacific  division. 

At  dose  of  previous  year  dry  fills  for  east  por- 
tion of  Oatun  Dam,  extending  from  loclci  to 
spillway,  had  been  raised  to  85'  and  hy- 
draulic fill  to  73'  above  mean  sea  level,  while 
north  and  south  dry  fills  of  portion  west  of 
spillway  were  at  60^  and  67'  above  sea  level, 
respectively,  and  hydraulic  fill  between  the 
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di7  flUi  at  ST.3'  Bbort  mb  lavol.  At  cIoh 
olflscBl  ytuiunicieiitinalsiBl  added  to  talM 
daiiilaigthofl/KIO'autofipniwayUlCe.iy; 
Kit  boluw*  0/  portion  <«t  of  ipUIwmT  tb«  dr; 
QII3  bad  mchad  genofBl  alsvatlon  of  a6'  and 
hydraultc  All  betwHD  Iheui  gmenl  elavadoD 
ofSJ' lor  ponton  or  d*ni  iH},nonhu>daouth 
A]l5  had  mahad  ^^HDaraJ  flLaratioD  of  (K'  and 
bydmullc  fill  slavalloD  varjlng  Imm  S7'  at 
BpDIwa;  to  K'  at  dialu  locslad  In  oottbirnt 
comer.  Id  aBcurlng  [ncnoHB  In  tlvntkm 
mted  tb*  craa  HCtlons  taksn  June,  IBIl, 
tiiow  that  dry  Ul  wu  Increased  by  IfiujX 
c.y.  and  hydraulic  fill  by  2,S«,aiBc.y.  In 
Dbtainlng  this  amount  of  3,1X^7.613  c.  7.  of  net 
IU1,S,<Mx..(Mc.y.Dialsrlalwerebaadled.  For 
on  In  dry  Oil  portlom  of  ttie  dam,  l.4S5,5W 
c,  y.  apoD  obtained  tinm  cantial  divlikin 
between  July  1,  lull,  and  Feb.  IS,  1813.  On 
the  latterdaMolddoublfr-track  line  ot  Panama 
B.R.nii(hotGatunabandDDad,nec«s>ltatlnc 
nductlon  In  number  at  trafnt  pal  day  tbat 
could  be  sent  from  Culebra  Cut.  Delivery  ol 
ipoD  from  Culebra  Cut  ilopped  and  borrow 
pitsaa  soum  of  lupply  adopted.  Twoloili 
■team  sboreli  In  these  plti  and  In  vliilnlty  1^ 
fpUlway  removed  l,467,e76c.  y.  In  addition, 
l(I.W2o.  y. obtained  from  eiiavBlkm  througb 
Mlndl  llllb,  «l,ess  c.  y.  from  power-bouae 
448  c.  y.  bom  lock  excaTa- 


Hydiaulic  Dll  wai  pumped  into  dam  by  G 
pipe-line  dredges  woAIng  In  borrow  pit*  up- 
ward of  It  miles  distant,  maihnum  lift  being 
lay.  One  or  two  relay  pumpe  ware  Injilalled 
to  assist  dred)W9.  A  dredge  on  south  aide 
worked  betweeo  Feb.  1  and  July  0  ptunplag ' 

portion  of  dam ,  ipreading  foundation  olslmo- 
tore  to  ovetrom*  sllppint  taking  place  in 
blanket  over  (an  of  bDl  on  wHt  on  wblch 
dam  rMla.  It  handled  »1,410  c.  y.  A  dredge 
OD  south  side  handled  9M,4>S  c.  y.  lii  spread- 
ing fill  made  to  support  aoutb  approacb  pier 
of  locks,  wblcl)  began  to  settle  under  weight 
ofpler.  Of  this  total,  36,000  0.  y.  handled  fo 
Sept.,  1811;  tnlance  between  Jan.  1  and  Uay 


IMS,  and  IMM,  except  that  lor  construction 
purposes  authority  was  gtyen  locontlnue  the 
piaclkslly  I  on  n  ilopee  on  upward,  the 
change  of  slopes  to  be  made  later.  Cbeapest 
fmingavnilablelhatsupplled  by  dredges;  evi- 
dent If  this  did  not  dry  out  properly  a  condi- 
tion might  arise  which  would  result  In  pro- 
ducing such  a  head  agalnit  dry  fUl  that  ■ 
blowout  might  oMur.  Accordingly,  In  Noy., 
IftOO,  instructions  given  to  increase  dry  QU  on 
both  upstream  and  downstreani  sides,  en- 
croaching If  necwsary  Into  hydrsulio  till  to 
■ecuti  masses  sucb  that  any  hydrostatic  pf»- 
nire  produced  by  bydraullc  fill  would  tend 
to  act  downward  on  eiterlor  msrace  instead 
Of  upward  and  outward.  Drylngonl  tried  hi 
dry  season  of  IfllO-ll  gbt       ' 


ital  wall  and  to  berm. 
In  adapting  cross  aectton 
boaid  In  IM)  to  the  groui 
wtxre  dam  is  pracUcally  s 
prolscting  from  hiUs  on 
which  daia  abuts;  here  th 
maktog  apatieam  slope  I  oi 
ilope  1  on  S  was  qiprove 
added  on  npetream  lace  r 
developed  indicating  that 
•itcndlog  out  from  loot  of 
the  weight;  necessary  to  I 
was  accordingly  authorlu 
EtBvy  till  placed  on  ridg 
up  outside  of  loe  of  this 
tlon,  dredge  operating  to 
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trIbiitinK  material  orer  bottom,  adding  to 
spread  given  fbundetions. 
In  coustmction  of  spillway,  work  confined 
during  first  hall  of  year  to  east  and  west 
flanks,  where  abutments,  ogee,  and  crest  pien 
were  completed  \b  elevation  00,  or  top  of  dam. 
With  the  beginning  of  dry  season  about  two- 
thirds  of  the  central  section,  held  at  elevation 
10  except  for  construction  piers,  inclosed  with 
a  cofferdam,  and  the  concrete  work  carried 
wall  above  water  level.    Full  closure  than 
made  within  oofferdam  covering  balance  of 
oentnJ  section.    Three  Stoney  gates  and  one 
cylindrical  valve  installed  to  control  flow 
thnngh  tour  miderslaioes.     Program  oon- 
tcDiplated  completion  of  central  portion  to 
elevation  60  by  Apr.  1,  so  that  lake  oonld  ba 
allowed  to  rise  to  this  height  at  dam.    This 
dona  for  total  length,  except  about  ITf/, 
which  remains  at  elevation  45,  portion  to 
be  buDt  up  to  required  height  in  advance  of 
water  reaching  45'  level.    Though  gates  con- 
trolling undersluices  closed  on  Apr.  30  and 
lake  allowed  to  rise,  they  were  subsequently 
raised,  as  nonoompletion  of  lock  gates  did 
not  permit  proposed  lake  l^el.    Sluice  gates 
raised  and  lowered,  depending  upon  circum- 
stances, untfl  Aug.  17;  1912,  when  condition 
of  kxk  gates  was  such  they  could  be  dosed. 
On  this  date  lake  had  reached  32.01'.  Trestle 
built  from  eastward  at  elevation  95  and  der- 
rick erected  near  west  abutment  to  enable 
eoDstzuction  work  on  east  and  west  fianks  to 
proceed  during  first  half  of  current  year. 
Total  concrete  laid,  58,666  c.  y. 
Plans  prepared  by  first  division  O.  C.  E.  for 
hydroelectric  power  plant,  below  spillway, 
having  been  approved,  excavation  started 
in  May;  total  aooomplished  during  the  year, 
72,119  c.  y.    During  year  10,062  o.  y.  back  fill 
placed  about  the  spillway. 
In  channel  between  Oatun  Locks  and  Atlantic 
Ocean  excavation  in  dry  continued  through 
Hindi  Hills  and,  with  exceptkm  of  dike 
separating  cut  from  French  canal,  completed 
Feb.  24,  1912.  Sluicing  operations  reported 
last  year  completed  by  removal  of  1,000  c.  y. 
mud.    Two  steam  shovels  removed  56,703  c. 
y.  earth  and  366,169  o.  y.  rock.    When  dry 
excavation  of  channel   completed,  barrier 
blown  up,  for  which  purpose  81,750  linear 
fset  drilling  done  and  183,159  pounds  dyna- 
mite used.    Of  material  removed  from  Hindi 
in  the  dry,  about  350,000  c.  y.  rock  used  fbr 
back  filling  at  Oatun,  cost  of  dumping  being 
charged  to  locks. 
Dredges  which  operated  between  Hindi  Hills 
and  deep  water  in  the  Caribbean  in  excavat- 
ing from  canal  prism  were  seagoing  dredge 
"CaribbMn,"      &-yard      dipper      dredges 
"Chagres"  and  <<Hmdi,"  and  the  French 
ladder  dredges  "No.  1"  and  "No.  5."    They 
removed  3,859,445  c.  y.  earth  and  495,595  c 
y.  rock.    Sflting  during  year  amounted  to 
3,096,000  c.  y., making  net  earth  excavation 
in  this  section  823,446  c.  y.    Between  Hindi 
and  Oatun  dredges  "No.  4"  and  "Sand- 


piper" removed  515,787  e.  y.  earth  south  of 
old  Panama  R.  R.  line.  Total  dredging  in 
prism  aggregated  4,870,837  c.  y.  In  addition, 
883,918  c.  y.  earth  and  rock  removed  Just 
south  of  locks.  Miscellaneous  dredging  out- 
side prism  included  3,762  c.  y.  from  dry-dock 
dip,  72,796  c.  y.  from  east  diversion  at  Oatun, 
23,486  0.  y.  earth  and  872  c.  y.  rock  from  east 
diversion  at  Hount  Hope,  4,767  c.  y.  earth 
and  2,181  c.  y.  rock  in  front  of  dynamite  deck 
at  Hindi,  80,2B6  c.  y.  earth  from  pit  for  rock 
dump  north  of  Oatun  Locks,  2,785  c.  y.  earth 
txma  front  of  fortification  trestle  at  Hindi, 
and  2,450  c.  y.  earth  from  slip  at  cable-ways. 
Total  output  for  year  from  canal  prism  and 
kwk  site,  5,754,745  0.  y.;  and  from  accessory 
works,  444327  o.  y. 

At  dry-dock  shops,  oxyaoetylene  and  thermit 
welding  processes  put  in  operation;  shops 
maintahied  fleet  of  dredges,  barges,  and  tugs 
in  charge  of  Atlantic  division. 

Breakwater  extending  from  Toro  Ft.  not 
intended  to  give  protection  against  the 
waves  produced  by  the  trade  winds,  which 
gerterally  are  from  the  northeast.  So  far  as 
the  waves  caused  by  the  latter  winds  are  con- 
cerned, consensus  of  opinion  among  seafeuing 
men  that  no  shelter  is  necessary;  on  this  ao- 
eount  construction  of  east  breakwater  has 
not  been  undertaken.  While  present  Indica- 
tions  point  to  necessity  of  construction  of 
east  breakwater  for  maintenance  of  channel 
against  sflting,  expenditures  in  this  direction 
not  yet  warranted. 

Daring  fiscal  year  5,514  lineal  feet  of  double- 
track  and  48  lineal  feet  of  single-track  trestle 
completed,  making  total  length  of  trestle  on 
July  1, 1912, 10,927'.  Ffll  dumped  from  tres- 
tle, 460,040  c.  y.;  in  addition,  6,498  c.  y.  used 
for  ballast  and  4,680  o^  y.  furnished  fortifica- 
tions, all  procured  from  Toro  Ft.  quarry, 
shut  down  June  22,  1912.  Porto  Bello  rock 
for  exterior  of  breakwater  delivered  Aug., 
1911.  Rock  shipped  in  barges,  transferred  to 
Lidgerwood  trains  by  locomotive  cranes,  and 
plowed  off  on  the  north  side  of  the  trestle; 
65,133  c.  y.  unloaded  in  this  way.  Of  rock 
nmoved  by  dredges  from  canal  prism,  610,780 
c.  y.  dumped  in  vicinity  of  trestle. 

Ffltration  plant  authorised  tot  Agua  Clara 
Reservoir  Jan.,  1911,  completed  Dec.  29, 1911. 
Due  to  shortage  of  water  in  Colon,  Toro  Ft., 
and  Forto  Bello,  water  transferred  from  Oatun 
water  supply  in  barges,  from  Jan.  25  to  May 
23  to  Toro  Ft.,  from  Hay  10  to  June  24  to 
Cristobal,  and  from  Hay  9  to  16  to  Forto 
BeUo. 

During  year  usual  maintenance  done  on  roads, 
sewers,  and  drains.  10,000  sq.  y.  macadam 
laid  and  repaired,  15,000  lineal  feet  road 
ditches  cleaned,  2,800  lineal  feet  curb  and 
gutter  laid,  and  3,000^  of  sewers  installed.  In 
additioiT,  municipal  improvements  carried  on 
in  Colon. 

Sanitary  work  consisted  of  cleaning  and  grad- 
ing 836,000  linear  feet  ditches;  constructing 
8,000  linear  feet  of  ditches,  and  lining  with 
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concrete  2,a00  linear  feet  of  ditches.    P-18. 
12-24. 

1&13.  Tbe  work  of  ezcayating  cbannel  be- 
tween Oaton  Locks  and  deep  wattf  in  Carib- 
bean was  in  charge  of  Atlantic  division  nntJl 
Hay  1, 1913»  when  it  was  transferred  to  sixth 
division  of  O.  C.  E.  On  this  same  date  the 
dry  dock  and  shops  transferred  (o  mechanical 
division. 

At  beginning  of  fiscal  year  dredges  at  week 
excavating  area  north  of  caisson  sills  of  locks, 
within  which  flare  or  wing  walls  and  north 
approach  pier  to  be  constructed.  Wing  walls 
built  on  rock  and  approach  pier  partly  on 
rock,  but  fior  greater  part  on  piling.  For  the 
former  it  was  necessary  to  remove  material  to 
TO'  below  sea  level  to  unooyer  rock;  as  dsedgtf 
could  excavate  only  to  41',  level  of  the  pool 
had  to  be  lowered  for  them  to  perform  the 
work.  Clay  dam  built  across  cut  excavated 
by  dredges  to  reach  this  area,  and  water  in 
resulting  indoeure  lowered  by  pumping  with 
dredges.  Excavation  for  flare  walls  carried 
well  to  rear  and  made  sufficiently  wide  for 
walls  and  for  rock  flU  to  sustain  the  material 
back  of  it  from  sliding  as  water  lowered.  FHI 
also  formed  foundation  on  which  to  carry 
oableway  tracks.  Expected  that  by  extend- 
Ing  the  rock  fill  to  north  cableway  traoki 
could  be  laid ,  so  that  oonstructfon  pliunt  could 
build  entire  length  of  center  approach  wall; 
because  of  softness  of  material  this  plan  had 
to  be  abandoned. 

For  approach  pier  dredges  removed  material  to 
66'  below  sea  level  and  for  width  of  14(X  along 
center  of  excavated  area.  On  completion  of 
dredging,  Nov.,  1012,  pit  was  filled  with 
water,  clay  dam  removed,  dipper  dredge  and 
snctlcm  dredge  taken  out,  and  suction  dredge, 
pump  barge,  and  2  coal  barges  left  inside  the 
area.  Clay  dam  rebuilt  and  water  pumped 
out,  exposing  foundations.  Dredge  grounded 
at  66'  below  sea  level  and  used  to  keep 
water  below  foundations.  Two  steam  shoveli 
worked-over  portion  of  centv  wall  founda- 
tions where  rock  appeared,  and  exoavated 
such  material  ftom  approach  to  west  locks 
as  could  be  handled.  Channel  exoavatfon  and 
preparation  of  foundations  accomplished  by 
shovel,  crane,  cableways,  and  by  hand. 

Flan  walls  built  solid.  North  approach  wall 
or  pier  68'  wide  and  consists  of  piers  placed 
60'  centers  longitudinally  and  40'  laterally, 
in  which  direction  they  are  connected  by 
arches  of  22'  span,  while  longitudinally  they 
are  spanned  by  steel  girders  incased  in  con- 
crete.  In  plan  the  piers  are  lO' by  18'.  Piers 
rest  upon  a  slab  of  concrete,  heavily  rein- 
forced with  old  rails  near  top  and  bottom, 
built  on  piling.  First  6  of  openings  north  of 
locks  closed  by  curtain  walls  to  prevent 
objectionable  cross  currents  while  locks 
•mptying.  Plan  originally  contemplated 
pier  1,200'  long,  measured  from  angle  of  flare 
walls.  Dec.,  1912,  divisfon  engineer  recom- 
mended  waU    be    shortened    200^.    Slide 


occurred  at  north  end  of  pit  wban  it  wu 
dewatored,  covering  foundation  oi  this  por- 
tion of  wall;  removal  of  this  slide,  whi^ 
would  have  to  be  done  largely  by  hasd, 
would  be  tedious  and  require  oonsidenb^ 
time;  furthermore,  this  would  make  north 
approach  wall  correspond  more  nearly  to  one 
at  south,  which  Is  804.6'  long.  Local  condi- 
tions where  south  wall  terminated  such  as 
to  make  cost  of  boflding  additional  lengil: 
prohibitive;  howeyer,  as  considerable  saving 
in  time  of  completion  would  result,  recom- 
mendation was  approved  and  length  of  nortb 
approach  pier  fixed  at  1,000^.  Foundation 
for  pier  required  6,000  piles,  aggregating 
200,649  linear  feet.  For  curtain  walls  5,65r 
sheet  piling  driven.  On  Jan.  25, 1913,  wbife 
this  work  in  progress,  slide  oocuned  on  east 
fide,  whieh  covered  large  part  of  fbundttioa 
with  6  to  18'  of  material,  destroying  2  pik 
drivers  and  delaying  work.  Material  w 
partly  removed  by  crane  and  hand,  bat 
largely  by  sluicing  and  pumping,  dndgi 
handling  material  from  sump. 

Concrete  in  fiare  walls  laid  by  caUewsji, 
which  were  also  used  for  so  mndi  of  tbi 
center  pier  as  could  be  reached.  Remsinhig 
portion  of  latter  laid  by  cranes  and  damp 
can  operated  by  construction  looamotires, 
concrete  being  supplied  by  cableways  through 
hoppers  and  chutes.  Total  concrete  laid  is 
kx)ks,  164,760  c.  y.;  6,630  c.  y.  concrete  used 
for  construction  of  lampposts  and  beses, 
mubbing-button  bases,  machinery-foom  eor* 
ers,  control  house,  paving  between  app« 
lock  and  Panama  R.  R.  station,  imder  em«- 
genoy  dams,  and  for  work  of  first  divisioa, 
making  total  handled  by  Atlantic  divisiaD 
170,280  0.  y.  Total  oononete  laid  in  locks  bj 
Atlantic  division  to  dose  of  fiscal  yev, 
2,040,716  c.  y. 

Last  fall  estimated  concrete  of  locks  would  b« 
completed  by  July  1,  1013.  By  shorteniog 
north  approach  pier  200^,  all  concrete,  except 
miscellaneaus  finishing,  completed  Jane  li 
1013.  Miscellaneous  work  consists  of  IsniP' 
post  bases,  snubbing-button  bases,  mooring' 
poat  bases,  stair-well  parapets,  paving,  ^ 
the  closing  of  a  few  openings  left  for  coostroo- 
tion  purposes. 

In  addition  to  handling  sand  from  barges  to 
stock  pile,  unloading  cableways  were  osed 
for  transferring  sand  and  rock  from  stock 
pflea  to  tunnel  hoppers  and  for  loading  rod 
for  sale  to  outside  parties.  Sufficient  biokffi 
stone  in  storage;  none  crushed  during  rear. 
171,866  c  y.  taken  from  storage  pile  ff«  ^ 
by  the  diyision,  1,668.5  c.  y.  for  issue  to  otbcr 
dlyisions  and  sale  to  outside  parties.  To 
storage  pile  on  hand  at  beginning  of  year 
48,861  c.  y.  sand  added,  secured  from  Cbagres 
River  by  suction  dredge.  Cement,  in  begs. 
amounting  to  226,000  barrels,  received  and 
handled,  partly  by  barges  from  ship  fu>d 
crane  into  cement  shed,  partly  by  car  tisos- 
fsr,  then  by  hand  into  shed.  227,000  bam!^ 
issued  for  use. 
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THE  PAKaMA  CaNAI„ 


0'  sId*  «tfl5  um)  fllUnt  of  « 
<  HI  iDMiriil  tiom  boriow  plu  uid 

■bOTA.  or  tUi, 
-  J-  plKid  tMblnd  ilda  waUi,  and 
■  J-  bi  cmUr  mil  b;  eablgm;i. 
•Krli]  OMd  Kn  tMok  flU  w  JiuwSO, 
"i^  c.  r  pbcwl  behind  aid*  villi, 
'^'I  0.  T.  pUoad  In  mdUt  0*11. 
"i  unfmt  pnt  W  work  Mtz.,  1B13, 


■  iBinplM  mxU. 
Borlngi  lodicatad  relatin  propartiaiu  ot  lif- 
dnuUo  flU  uHt  dry  All  wkloh  would  biln( 
Aoat  UiB  dBbvd  uclloD  of  bydnuUo  OH-' 
w*dg*  itutpa,  wlUi  tb«  point  davn— dM  ■•■ 
cnrvd;  on  lh«  oontrv7,  bydimullo  fltl  In  aH> 
tlon  ma  opposlta  of  thk.  Erldant  proriilaD 
had  not  been  mad*  i£>but  lUpptog  of  dvn 
mturlal  on  Ita^.  As  In  tha  cw  ol  tlw 
moramcDt  on  north  Eu*  oI  taat  portion  at 
dun,  loo  WM  hMTDj  nintorood  and  alopo 


nd  iloiiff  mMt  >lda  of  locki.  About 
r.  budUd  hi  thb  nj.  Duidad  to 
powl  nulioi  ol  bttc^  Oil  tMlwavi 


with  a 


To  pnront  Injory  to 
ilop*  bj  wSTos  In 
portion  of  ilopa.    Daolded 


m  T.B7. 


»  y  by  ft*  b;  A",  iitBiding  from 
n  to  lop  at  alopa,  tod  laid  on  Irani 
f  brokon  itona  trom  Anooo  qnury . 
wnw  partng  ilop*  lo  bo  oovand 
ip  don  to  olcration  74.  On  Jona 
nfadDf  ol  brakan  rton*  camplatad 


at  kir  Oalon  Loeki  bagon  Apr., 

>r*>loDa  yiai  Oatnn  Dam  ntaad  ta 
Ifioar  (art  ol  iplUway,>Dd  lor  bal- 
Ihta  ponlon  of  dam  dry  fiU  had 
t'  and  bydnsJio  All  botwiaii  than 
portion  of  dam  mat  ol  spllliray 
[  Kinlh  fllU  iMd  raachMl  W  and 

flU  er  at  spmway  and  TS'  M 
atbWHt  oonxi  of  dam. 

currant  ytar  nilOcknt  matarW 
ratal  dam  to  IuH  balfbt,  with  1  to 
lal  along  ails  tor  Mttlvnant.  Dry 
I  tram  bomw  pit,  tMyond  WMt  and 
d  cbyuHdto  top  OS  bydraDlloHn 
m  ptti  north  ol  dam  and  luTinln- 
Ci.    Two  to  di  rtaam  ■horali  «i- 


iry  to  pa*t 

'mt  y   In 

bel(ht  might  ailat,  b  paTtng  was  aitandsd 
orar  tbat  portion  (<  tha  ilopa  lylni  bitwam 
alaratlona  Tl  and  n.  Layar  d(  onuhad  iton* 
laid  OTB  dam  wlthtD  thm  Umlta  to  thkik- 
niai  ol  4".  Ovat  thk  riprap  wu  plaad  to 
prolaot  tirokaa  Mono  tram  wavn.  At«a  of 
111,7*1  I'  7-  coTBvd  wUhcnlBhad  (tono.of 
wtUeh  11,740  c.  J.  wua  tiaad.  oompletlng  thb 
work  In  Apr.  Riprap  placad  ai  cloaa  ol  flsoal 
jaar  agEngitad  (§,73tt  o.  y.,  oorortot  ana  of 
ICa.OSO  aq.  y. 

it  baglnnlng  of  yiar  ipUlway  dam  had  baan 
oomplfllod,  Inoludlnc  abutmonti,  ogaa,  and 
craat  plan,  to  alaratkni  H,  whila  contral  pcr- 
tlon,  ZTV  In  langth  maatuiad  along  tha  erwt, 
practically  complatad  to  alaratloa  K.  Four 
tiulcM  had  baan  lalt— Uma  dOMd  by  Slonoy 
laUa  and  oaa  by  a  eyllndrkal  valve— to 
IMRntt  flantiol  ol  wat«  during  coutructiou 
a(  duo.  During  year  tba  Qanki  carried  to 
oemplatlon,  wbOa  central  portion,  flnhhed  to 
elavatlon  60,  wai  lalt  at  Ihla  height  to  allow 
Hood  wetn   to   eacapa.    Work   on   cloalni 


9S37T  o.  y.  ware  rook. 
I  on  nippUad  by  3  plpa-Una  luctlcci 
iparated  in  borRrw  pita  It  mllH 
rolal  handled,  4S3J4S  e.  J.  Hy> 
litoppwlSept.,  19U.  ]~ 
Ida  dnrlng  year,  but  partial  uroa 
mmunthlyuntQ  Feb.,  191S,  tnan 
itarlal  ta  plaoa  calculated,  and  to 


Bitfmatad  dry  lU  depoa- 
eUadl,n4,MTa.  y.    Total  oonvU- 

tor  you,  1,9«7.BI1 0.  y.  Layelinm 
to  diteimlna  settlamoit,  ofaaerva- 
ig  taken  on  hoU  plioed  about  XtT 
itltodlmlly  and  about  lOO'  apart 
•"7- 

V  buiglDg  and  illdbig  moyKant 
mg  north  alopa  of  dam  nair  weat 
oonlfamad.     There  oonJd   be  iM 


[,  emieiitieotly  un  pHa  not  raoortad 
Ui«  oaaa  of  iba  mnamant  on  tha 
of  Iha  dam  I  rmr  un.     I.h»  m 


lake  could  be  dropped  below  eUratiori  iO  and 
work  puahad.  Treatla  eraolad  on  Banke  at 
elaratlon  M  and  eitaoded  antlraly  Brouod 
dam  whan  full  height  of  W  reached.  From 
tt  the  weat  ibutment  and  part  of  creat  plan 
tmllt  to  elevation  111,  or  full  height,  and  It 
mat  gatai  instaUed,  Oncomplatlonolwaat 
abutment  tnetle  iMelde  each  gala  dtamantled 
1  upatraam  aide  of  pl«, 
a  with  by  treitle,  0Dnatruct«3.  In 
Feb.  iloka  opaatad  by  cylindrical  velva 
oloaad,  bnt  it  wm  impracticable  (o  oomplele 
rvnalnlng  dreat  plen  and  eaat  abatment 
tmtU  tba  3  raoialnlag  ilulces  Dould  be  dosed. 
Idke,  Dontnillad  by  ilulcea,  held  at  alnut 
alevadon  33  until  last  week  In  Aug.,  when 
oompletlou  ol  guard  gatei  and  calmon  iDIi  at 
looki  parmltlad  it  to  be  rabad.  During  Nor. 
and  early  part  of  Dec.  water  reached  mazt- 
mmn  elevation  ol  M.3,  notwllhatandlng  flow 
Ibroogh  opening  left  in  oentral  part  ol  dam 
andUmugbalulcea.  After  rainy  seaaon  *at« 
lowered  lo'elevatlon  te  lo  that  work  mlgtit 
ba  rtaumed  on  ipillway,  and  alukea  Bnaliy 
closed  Jane  71,  ai  plana  contemplated  raising 
lake  lo  full  tielgbt  during  "prasaot"  rainy 
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vatloo  50,  Julf  I,  ma.    ElnMhm  al  lakaat 

Oslua  DU  Italt  data,  M.IS.  Adraulaga  likta 
of  Haw  ova  apiUwtj  lo  diipaw  of  flcatlog 
itlandi,  anaga,  and  old  tlmban.    Anchoraga 

t  inllH  south  o[  Otlon  cinnd.  Obatnu- 
tlona  ]□  cbanoal  14'  thick.  Buob  aficngBtloiia 
brokao  Into  mull  lacUoni  by  OoMtng  pD* 

CoDcrata  laid  Id  ipOlwaj  lor  year,  ll,TIV  a.  j. 
Excavatioa,  I7S  e.  j.  Total  ooocnta  thui  Ek 
plwwd  In  ipDlwiT,  334,133  0.  J. 

Arcbilacliual  Icuturu  addad  to  plana  praparad 
by  tint  divlsloii  of  O.  C.  E.  fOt  hydroalactrlc 
powar  plant  balow  ipOiray  ai  oltmatad 
coat  or  tltlJUO;  Its  conatmctlon  nndartakaa 
by  Atlantic  dlYbkm.  EicantloD  cofnpiatad, 
■Dd  duiliic  ywr  M.MS  c.  y.  matarial  !•• 
moTsd— rock  and  aartb:  In  prapantlsn  of 
IxnidBtUnii,  11,084  c.  y.  Tolal  amvattai 
to  dale,  Inclading  prepanttan  of  lound*- 
ttoDS,  98,751  c.  7-  Staal  vork  lor  ibnctura 
■dvartisad:  lomst  bid  amounlad  to  tas.Ut^. 
BucHBstuI  biddai  otland  to  aract  Matl  atnio- 
lure  In  49  days  at  additional  coat  or  tll,4e«.T4. 
Atlanllc  division  ntlmated  14,043.  Thh 
work  aasl^ned  lo  Atlantic  dlyblan.  Eiactlou 
of  ateel  work  commencad  May  IB:  at  closa  of 
yaar  about  AS  par  cant  bad  batn  araclad  and 
W  par  cant  of  Iha  llald  rlrati  drivan.  Pb- 
ttocks  iDcaaad  with  ooncrata,  aioapt  tor 
oinad  portknu  naar  haad  (alas.  ?or*bay 
walb  with  tiaih-Tsck  and  slop-plank  gnmm 
about  05  per  cant  oomplaled. 

WhI  bieakwatar,  Liinon  Bay,  aoatlDoad. 
tav  of  tnatia,  singla-lrack,  addad,  maklof 
total  ICDphot  Instlall.sas'.  Total  lockia- 
oalTad  from  Porto  Ballo  and  planed  oa  btaak- 
waler,  IS3,Tt3  c.  y.,or  which  103,904  c.  y. 
handled  from  barges  to  Lldganrood  can  by 
kKomotlye  ciaim  and  subsequently  plowed 
oft.  Balance  placed  by  derrick  bargM.  In 
addition,  m,433  c.  y.  rock  nmovad  tram 
ohanufll  by  dredf^  and  dumped  on  break* 
water.  Small  pile  wbarl  built  br  handltnc 
rock  by  cranes  to  cars,  and  3,000  c.  y.  sand 
dredged  hy  dwrick  barge  lor  barge  bartb. 

Quarry  al  Porto  Ballo  worked  during  yaar  tor 
supplyfng  large  rock  required  Rir  breakwater. 
Bonus*  of  peculiar  farmallon  of  hU  It  wai 
tooDd  sufflcleDt  la:^  rock  could  DOl  be  secured 
from  tbal  bencbes  to  complete  breakwatat; 
darelopment  tampotarlly  suspended.  In 
Ho*..  1913.  operalkms  nsumed  by  iteam 
itaovet  Inold  crushed-rock  quarry, above  thai 
benches;  aflar  tbe  flnt  of  tba  ynr  3  more 
■hovel]  put  10  woit  OD  Ibis  higbar  level. 
Broad -gauga  aqulpmant,  substituted  far  nar- 
row gauge  previously  In  serrlFe.  placad  la 
oparatloD  oa  Oct.  9,  1911,  and  output  In- 
craasad  from  a  to  3  bmgia  per  day.  In  aeouP' 
tag  rock  of  pioper  siia  about  DO  par  cent  el 
output  wasted. 

Waves  from  trad*  winds  have  been  washing 
■boras  of  LlmoD  Bay  In  vk^inlly  erf  caral  mt- 
banc*;  survey  made  Uar.,  ISI3,  showad  that 
uhannal  in  viotulty  of  shore  line,  dradgad  to  fall 


Bee  pD.  2357-2360  fori 
,    expianatloiia,  etc    J 
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ttn  wliich  had  settled,  resnrteotiig,  and  In 
eztendJDf  improTemoits  to  include  0  Street 
betwMa  Second  and  Ninth  Streets,  and  In 
extension  of  E  Street  to  its  intsnectlon  with 
the  Mount  Hope  Road. 
Sanitary  worlc  consisted  of  cleaptng  and  grvl- 
ing  237,000  linear  feet  of  ditches;  coostmcting 
53,000  linear  feet  of  ditches,  and  lining  with 
amciete  26,000  linear  feet  of  ditches.  In  addi- 
tion, 6,800  linear  feet  of  pipe  and  tile  drains 
were  laid  and  cleaned.    P-13. 13-23. 

1914.  Effective  Oct.  15,  1913.  concreto  work 
remaining  to  complete  the  oonstmotion  of  the 
locks  at  Oaton  tiansferred  from  the  Atlantle 
division  to  first  division,  which  conld  do  it  in 
connection  with  installation  of  themachinery 
and  tov^g  tzaoks  with  the  same  supervisory 
force;  similar  unfinished  work  in  oomieetioa 
with  the  Pacific  Locks  was  also  transferred 
to  the  fiist  division  at  the  nme  time^ 
P-14,2. 

Remaining  work  In  Atlantic  and  fifth  divisions 
having  reached  such  a  stage  as  not  to  Justify 
the  administrative  charges  that  the  existing 
ofganiMtions  called  for,  these  two  divisions 
were  abolished  Feb.  1.  Their  property  ao- 
eoantabfUty  transferred  to  quartermaster's 
depefftment  and  their  records  turned  over  to 
fourth  division,  O.  C.  E.    P-14,  X 

Construction  of  west  breakwater  and  operation 
of  Porto  Bello  quarry  transferred  to  second 
division,  O.  C.  E.,  whOe  work  remaining  at 
Oatnn  Dam,  El  Cano  saddle,  back  fill  at 
Miraflores,  IClraflores  spiUway  channel, 
Anoon  quarry,  and  the  sluicing  at  Oold  HiU 
were  placed  directly  under  the  chief  engineer. 

rwi4.a. 


Atmoapbera.   (See  Meteorology.) 

Attomflya.   (See  Nos.  253,  273,  p.  2M8  of  this  In- 
dex.) 
Chief  attorney.    (See  Orders,  Executive.) 
Prosecuting  attorney,  duties  defined  by  tone 
laws.  Acts  as  legal  adviser  to  the  governor; 
psoaecutes  offenses  against  laws  of  the  cone; 
Investigates  and  settles  claims  against  the 
bthmian  Canal  Commission.   Woik  expected 
to  assume  large  proportions  as  work  of  oon> 
struction  increases.    INOff,  68. 
Special  attorney's  offloe,  P-14«  400, 511. 

Aiidlttns.    (See  Nos.  75  and  1«,  pp.  2B63,  2364  of 

this  Index.)    (See  Accounts.) 
Canal  oosta  to  be  audited  by  Auditor  for  War 

Department,  P-11, 568. 
Final  audit  of  all  exjMnditures  should  rest 

with  Isthmian  Canal  Commission,  P-60, 121. 
Organisation,  P-OA,  107, 179. 
Organisation  for  canal,  sons,  and   Panama 

R.  R.,  F-OA*  21. 

Auditor.   (See  Nos.  123  and  209,  pp.  2364,  2368  of 

this  Index.) 

• 
Audita  and  IMsbiifaanients. 

Under  laws  of  sone,  auditor-  and  disbursing 
officer  of  the  Isthmian  Canal  Commission 
made,  respectively,  auditor  and  treasurer  of 
the  sone,  F4>ff»72. 

AvdltOT  for  the  War  Department. 

Canal  costs  to  be  audited  by,  F-11,  558. 
Final  audit  of  Isthmian  Canal  Conmiission 
accounts  vested  in,  F4>ff»  21. 

▲utomatk  Ballroad  Signala.   (See  Signals.) 


Bachelor  Qoartefs.   (See  Qtartm.) 

BaclcfiD.    (SeeFm.) 

BaetcfloloKy- 

Examinations  of  leservoirB,  P«07t  78. 

Water  supply,  F-4>8,  lU,  115. 

Panama  and  Colon  water  supply,  F-4>8»  118^ 

Bali  and  Bonds. 

Executive  order,  F-14, 561. 

Balancea.   (See  Accounts.) 
Balaat.   (See  Panama  R.  R.) 


Banka.   (See  Slides.) 

.     Breaks,  Chagres  R. ,  F-10, 160,  pi.  28. 

Breaks  in,  Culebra,  F-10,  160,  pi.  39;  F-13, 

170,  pi.  41;  P-13,  160,  pi.  41. 
Cut   in.    Empire;    letting    Obispo    diversion 

through,  P-10,  160,  pi.  24. 
Slides  in,  Culebra,  P-11, 156,  pi.  34. 

Barbers.   (See  Clubhouses.) 


Concrete,  of,  F-IO,  196,  pi.  49, 60, 115. 
Performance  of.  Pacific  division,  P«ll,  168. 
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BorsM,  Dvnlck. 

PlscfDe  rock,  ToTD  Point  bnalrwator,  P-tS, 
138,  pi.  m 
Bacgc^DitD. 

Opuitlon,  P-IO,  ITt;  P-11,  IW;  P-13,  ISl 
"Teredo,"  opetsIloD,  P-10,  lift  P-11.  IN; 
P-la,  IM. 

a,  P-10,  I7J. 


(Sm  Uboi;  Uufaua.) 

Blowlne  up  b«twg«i  PicUo  m 
^13,18B,pl  E3. 
BiwUtlMIU.    (Sot  DIko,  bualt.) 
BaMtim.    (SOTBrUcOT.) 
Base.    (8w  BnrraTi.) 
Basbu,  AiwtHin(«. 

Clearing,  OstUD,  P-09,  BO. 


Oilon  wBlerwoita,  P-11, 131,  pL  M. 
Bailn,  Dnlnace.    (BMDhchvgs.] 
B vin,  Bntrannh    (See  Tigmlnalii ) 
Buln.  SedlnuDUtioa.    (8m  Sedbnaalatko.) 
Batca  ProlacU    (See  No.  17D,  p.  2au  of  tbb  ladn.) 
Beaeons.    (Sm  Ctuimila.) 

Ctvuinals,  P-lt,  pi.  33:  P-14,  pi.  m, 

Plan,  geoKal,  P-ia.  p|.  77. 

Typical  h.,  P-ia,  110,  pL  17,  IS. 


Btenketlns. 

Blaukatlog  rldg*  of  Oatim 
pi.  sa 

Blasttns-  (Sm  Bairlar;  UtnJii, 
Baa  Obispo,  P-07, 49,  pi.  It 
Belore  and  alMr  blut,  Sai 
pi.  16.  IS. 

Oantral  dlrfsloii,  POS,  70; 

1»;  P-ia,  i«:  p-13,  m 

Qiagna  dlTfakm,  P-08,  IS. 
Cncaiacha  sllda,  P-14,  pi.  S 
Colabn  division,  F-07,  41; 
Drflling.  rata  of,  F-07,  II. 
Eicavatiog  balOn  and  afb 


■amid  at  Coiualtliic  Encliia 

p.  au  ol  tbis  Index.) 
canal.  Lack:  ProtwMs.) 

Ezecutlra  oidar  Inmlng  B 
EDglnaars.  Datad  June  2< 
EouM.    Imied     bj     Pre 


t,  Balboa  tomtnab,  P-lt,  pL  a, 
(Sm  Sorraja.) 
Pracba  levallng,  P-OS,  137;  P^tO,  1Z7;  r-tit, 
NT,  r-ll,iSO;  F-13,247;  P-13, 144;  P^14, 


(Sm  No.  304,  p.  33U  of  tbhlndai,) 
(Bm No.  1H,  p.  2301  olUita ladai.) 
Oaologr,  CuMin  and  Emperadoc,  P-OO*,  1KL 
Bids.    (SMNo.l4g,p.23HoltUiIiidaz.) 

PnbraDM  to  be  i^as  r.  8.  bidden,  ^11,  taa 
Piopoaal  lomu,  etc.,  P-4Mi(  171. 
BlUUudi.   (Bm  RacnatioQ.) 


Bins  at  Heatth.    (8m  Hvltli.) 

Bbu,  Slorace. 

Balbao,  P-IO,pl.  us. 

L*roat  of  plant,  Ancon  qoanr,  P-O0l  at. 
Id.  68. 
Birds. 

F.iBCQtlra  Older  piDWcOnK  cartaln,  Paia,  SU. 
BUckboni,  Jo.  C.  S.    (Bm  Noe.  a7, 336.  v.  am 


ot  Panama  between  Criab 

P>4>0>,ft. 

Usmben:  Oeorge  ff.  Da* 
V.  B.  Army,  retired,  chain 
ohlat  anstaieei,  East  Rlvei 
A  L.  I.  K.  R.;  Wm.  Bar 
aogtneer,  Nav  York  Snl 
Burr,  consulting  englnea 
Supply,  New  York  Citj; 


ing  expert,  Aqueduct  Co 
York  City;  Bemy  L.  Abl 
ml,  0.8.  Army, retired;  ] 
chJalenglDser,  Uelropoliti 
ange  Board,  Boston;  Iom 
anpettntandanl,  St.  Marys 
Randolph,  chief  anglnair, 
of  Chicago;  WOUam  Qenr; 
Instltnla  of  Civil  Englnea 
Hanchestar  Ship  Canal,  co 
Uaraay  navigation,  Eng 
cauw,  EBnIgiloh  Preuai. 
mid  Baorat,  Hftglled  c 
KOnlgBbsrg  L  Pr..  Qs 
Qa6nai,  Inspectanr-OtiiM 
Chaosies,  Fiance;  E.  Qui 
•n  Chef  d(B  Pcaits  el  Chi 
'  Consall  da  la  Cto.  da  Cuia 
J.  W.  Wekkar,  Hoofdi 
van  den  Byks-Wataistaal, 

P'oe*.  8, 

Hi.  Bchnsdec  declined  apF 
Mr.  I.  B.  Berry,  chhr  eogl 
Pacific  B.  B,,  named  li 
placa.    Plot.  Jaaon  KiBM, 
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Itdtiud,  J.  W.  Wdcker  btfng 
hta  plww.  At  ths  fint  msMlm, 
tbu  C^il.  lobu  C.  OtkM,  Corpi 
1,  U.  S.  Aim;,  tod  b«eo  cMallwl 
r  of  tb*  beard.   F^-oe>,s. 

Baud  of  Cooniltlng  Eagbuvi 
3«d  Bq>t.  11,  IMt,  bj  Prvldnt 

"But  il  to  Kliipt  ttw  plu  ol  k 
nal  mwiM  to  loetir  EmC  tauird 
in  hidaanit*  dtlay,  then  It  b  not 

•  •  •  Two  oI  till  prima  coo- 
to  ba  kept  nodlly  In  mind  m 
lot  pnctlcabl*  spe«d  of  omstnio- 
inctical  ccrtiilnty  Itol  Cba  plan 
•01  ba  fiutbla-tbat  tt  am  b* 

In  tniult  ol  tba  vasMli  owing  to 
lada  would  b*  of  rouU  cons*- 
m  compand  with  sbortonlns  Ui* 
b«  mutructlaii  ol  tba  oanal  tr 


o[  oonunKtHa:  Eiamtlra,  ebtk- 
Abbot,  tad  Kr.  Hunter.  On 
I  Df  plans  bi  HB-1avi]  projact, 
U^sn.  Quanud,  Huntar,  lod 
rhkb  Utasn.  Pmnoni  and  QiMl- 
•  added  latK.    Od  praparatioD  ol 

incaiuar,  and  Rlpla;,  to  oblcb 
1  and  Mr.  Nobia  waroaddod  latar. 
Ttoea,  MvBix.  PaiKnu,  Walcktr, 
Ipb.    F-Oe>,  11. 

I  to  tblnlalh  maatlng:  FIrat  ma, 
a,  D.  C,  Sapt.  I,  IMS:  Iblrtlath, 
,  N.  Y.,  Jan.    11,    igOt.   P-00*. 


[lamlttal:  Pnaldait  RooHv^t, 
>.  a«;.  of  War  T»rt,  Fab.  I>, 
Pnaldtnt.  Cbatrman  Shoab 
a,  IMS,  to  Sao.  ol  War.    F-00% 


canal  projects:  b 
>pC.  1,  lfl06,  tba  ctialniian  of  tha 
Canal  Commlnion  No.  3  laid 
Board  of  Cotunltlng  Enjtneoi 
lata  coneaminK  Iba  Iitbmua  of 
Dd  ■oUclIed  dpInloD  of  tba  Board 
ng  Englnaan  ai  to  tto  bast  plan 
>ed  b  tha  csmplathiD  of  tba  Pan^ 
,  P-OO*.  10. 

>«IOn  Board  of  Coosajllng  Bngl- 
L  0 1  Isthm  Ian  Canal  Conuntislon  Ncn 
posed  to  the  Niw  Panama  Canal  Co. 
Qlta  Tactintqiie  assatnbled  hj  that 
3  pnjecu  prepared  b;  Llndau  W. 
Jew  York;  th*  man  Important  ra- 
«nl  snrsa jj,  conlalniiii  the  prlncl- 


•Il  papar  on  th*  Panama 


Ottul  shovhiE  soma  ■arlons  objactloni  to  Ito 
aaa-lard  plan  by  Ua).  C.  E.  Olllette,  Corps  of 
Engbieers,  V.  S.  Armj,  and  paper  by  C.  D. 
Wanl,DlTlIei]g]iiaar,onthaOattuiD>m.  Tba 
Board  of  Coiunltlne  Englneen  recetred  no 

mlsakm  No,  3.    f-Otn,  11. 


Work  done  and  "pcMant"  oondlthmi  on  tlM 
Panama  route;  Review  0llliabIitor7alwaA 
done  and  that  golnc  on  at  Panama,  f-OV, 
.     32. 

Field  work:  EiamlnatkRis  i«qna*tad  by  tha 
Bosffd  ol  CoDsullIng  Eikglneara  to  gabi  addi- 
tional Inlomiatlon  relating  particularly  to 
possible  dam  and  lock  Bltai  at  Hindi,  Oatnn, 
and  In  the  vklnlly  of  La  Boca,  P-oe*.  U. 

Inspaotlon  of  tba  latbmui:  Record  of  work  Of 
hispectlan  in  dalall  parfOrmed  b;  tha  Board 
ol  CoDSUltlng  Englneara  at  litbmoi  ol  Pan- 
ama, Oct.  t-U,  IMS.  P-06*,  IM. 

Vital  statistics:  Appendix  O.  Compiled  nndK 
dirsotlon  of  Col.  W.  C,  Oorgai,  chief  saoHar; 
offlcar,  r-oe;  wi-va. 

Unit  prtcaa:  Rqiort  of  commlttaa  on  unit 
prices.    Appendix  R,  V-OO*.  41»-120. 

Bsarlngs  of  J.  P.  Slarans,  chief  ni(lnear:  Ap. 
pendli  J.,  Boaid  of  Coniultlng  Bngtnaan. 
Host  advantageous  type  ol  excavating  m»- 
efaJna  tha  attain  shovel.  Btato  of  cbaoe  on 
the  IslbmoB  on  asnunlng  charg*.  Had  not 
bad  time,  at  tlma  of  axsjnlnatlon  by  Board 
Ol  Consulting  Engineara,  to  itudy  any  Of  tb* 
■iglneerlDg  problems  of  the  canal.  Dumps 
In  use  small.  No  detailed  plan  (or  dorapa  bad 
been  worked  out:  Culebra  eicavallon  an  un- 
known quantity;  ordinarily  1,000  yards  a  day 
per  shovel  output  In  eicava 


tbognBtnt  itnss  we  would  requlra  on  the 
Istlunus  tba  prtsanos  of  ovm  100  excavating 

Culebra  Cut."  Eight-hour  lav  a  handicap. 
■■Tba  quMtlon  of  handling  the  Culebra  Cut  ta 
very  largely  one  of  transportation ;  and  by 
tiBUSportatlan  I  do  not  mean  simply  haulini 
It;  I  mean  disposing  of  It— gettliig  rid  of  It, 
It  la  going  to  rsqulr*  tbe  moat  pertsct  organ- 
iMtion  that  ever  was  conteipplaWd."  "  Tlw 
Tranch  company  tall  down  because  they  could 
not  dbposa  of  their  material.  •  •  •  Tbsy 
loadedmonlbanlbeyCDultlgetridol.  •  *  • 
They  used  a  type  of  car  that  would  not  dis- 
pose at  ttie  malarial;  It  had  to  be  cleared  hj 
shoveling.  •  •  •  TbH  li  no  reflection  oa 
the  French,  but  T  cau  not  conceive  how  tbey 
did  th*  work  tbey  did  with  the  plant  tb»j 
bad."  DlscuBstonof theslopMtobeadaplM 
br  Culebra  Cut.  Sas  made  qd  computations 
ot  quantities  hi  the  Culabia  Cut,  Labor  will 
work  only  about  IB  days  par  moatb.  '  tiflXt 
man,whlteandbUck,oatli«  work.  ■  •  • 
"Force  of  man  (•mployad)    I  have  wbo  |s 


I     ^ 
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■riNuid  and  put  tb«  Itbmn  out  of  tlMlr 
bouHB  unlBi  tb»y  wott  (luia  DmntMr  n- 
quired  Kntlita)."  CumoldManaliwtbeilu 
af  tba  Uira  to  smplD;  unUl  Iba  LI.  S,  dtMr 
mlniB  irtaal  kind  ot  >  cuuil  b  wanMd.  Com- 
pumtlTt  Tiliu  ol  Anurican  UboT  utd  loralin 
DOl  to  Isltu'i  cndll.  DtscuMloa  of  unit  o[ 
coat  ot  ainvatlon.  Oraat  deal  at  tba  oa«  o( 
wock  douaduatodmlLmaiits.BndaomMlnua 
the  gangs  vinnot  kept  lull.  Would  not  no- 
onunand  that  tlia  Board  ol  Comultlng  Engl- 
naan  lakt  Uat  tban  SO  oaota  m  aa  aiangt  o( 
cost  par  yard  for  tba  Culabn  Cut.  Valua  o( 
Fiancli  plant— moM  ot  K  of  llltia  usa;  aoma 
ol  ibe  lalla  can  be  usad  with  bridla  loda; 
dndgei  of  doubtful  valua.  "  Wa  have  nanr 
baan  abla  to  gat  orar  1,700  or  3,000  yaidi  a' 
day  ot  lOtaoonpardradca."  Thinki  luctkn 
diadga  tba  btat  dradga  In  tha  world.  Would 
cut  cbannal  wltb  dippar  dndga,  kiltowljig  It 
witb  bydrouUc  machinaa.  Uaa  of  malariala 
aicavalad— mnia  lor  concrata  mataikl,  rock 
br  constructioD,  Eraral  (or  concrata.  Matli- 
bda  of  unloadbig  can  qulcU;^  jadlclom  to 
kaap  irsckage  In  (ood  sbapa;  would  bav^aaT- 
•ral  tracks  to  a  damp.  Tblnki  ha  could  find 
a  batlar  matbod  tliui  that  propoiad  by  Banao- 
Varilla  for  raduclng  to  saa  laval.    Doas  not 

part  of  ttaa  Culsbra  Cut;  could  cot  taU  what 
would  ba  nacassary  for  ntalnlng  «aUa.  Using 
aicavalad  material  tor  aartb  danu  a  mattar 
otcost;  dlacuasiou  of  matbodA  ot  handling  ax- 
cavatad  malarial  for  damt;  ipaclal  tnckaga 
would  ba  Decesaaty;  soma  matarlal  might  ba 
pnmpad.  Had  no  opinion  as  to  nCety  of  aartb 
dams  ol  large  sliaa  on  ttaa  lalhiDui;  tblnka 
■afaly  ol  any  dam  depandant  upon  tha  capa- 
city ol  the  spillway:  would  prelar  aartb  dam 
with  a  masonry  core  loona  without  Ihlscoia; 
dredgad  malarial  makas  vary  compact  woA. 
Bad  no  opbilan  as  to  merlu  ot  saa-laial  or 
lock  canal.  "I  think  aitbar  ona  woul<kc>rT7 
a  ship  Ihrongh  all  right."  Coat  ol  doubla- 
track  railroad  probably  (TS,<IOO  to  1100,000 
par  mlla  in  gold.  Culabra  sUdn  might  ba 
conquared  by  tUDUaling  nndar  tba  manv 
to  drain  IC  ol  walar.  "Anyhow,  I  ibiuk  wa 
naad  not  worry  about  wbalhar  tba  Paoama 
Canal  era  ba  built  owing  to  that  illda." 
Soma  draining  dona  by  Francb.  "Qlraaa 
tba  typa  of  anal  )ust  ai 


bgnA  tor  aand:  advant 
concrata.    ^4ie*,  383-3K 

Haarlng  of  F.  B,  Haltby,  i 
ColCB,  baa  cbarga  of  wo 
tboaa  of  tb*  PacUtc  tart 
Appaodli  J,,  to  Board 
ginaar'i  nport.    P^M*,  S 

About  WOJMa  c.  y.  dndg 
montbi  of  igOS.  Only  I 
Boo  HartiOT.  Conitant 
progrtas  to  gat  U*  bakn 


nals.  sminc  In  barbon 
a  month;  probably  doa 
from  RloOranda  Rinr. 
dndgu— 130,000  0.  y.  rai 


hydisollc  diwdgii  to  L 


natuia  ot  matartal  detanr 
coat-  Prohahla  sourcas  o 
water  bunding;  location 
tdaotlty  of  toft  rock  In  di 
and  that  from  borings 
Biaakwatar  and  plar  oon 


trancaa;   Mca»ity     ol 

Constant  dradging  nqi 
Canal  anlrancaa;  at  He 
Oancai.  Annual  dradg: 
would  raquln  probably 
ally.  Brwkwatat  at  Oa 
ba  worth  Its  cast.    Sfiti 


i,  and  I 


jaanj 


time  until  thai  la  dona.  I  can  Ox  my  quar- 
ters, and  as  far  as  my  Umitad  Inlalliganoa 
permits  ma  I  can  contract  tor  certain  rolling 
(lock.  I  have  conlracled  for  two  or  ttaraa 
mluioD  dollars'  worth  of  plant  the  last  month, 
but  beyond  that  I  can  not  go.  Hen  Is  tbk 
Uttte  railroad;  we  hsva  got  to  have  batter 
terminals  at  the  south  and.  I  want  a  batter 
yard  at  La  Boca,  but  you  may  salacl  an 
Bllgimient  which  will  Interfare  with  any 
tmpiovemeni  I  nilght  start  now."  Discus- 
alon  of  the  sources  from  which  materials  can 
b«had  farcaDcrala,  b«kwBlars,alc.;  cnab- 


Dredglnga,  rabaDdllng  co 
nal  dradging;  to  put  dre 
My  to  cr  W  high,  sooli 
V  centa  per  yard.  Woi 
■notion  diadgiB  to  load  ■ 
3  dippar  dradgta  Car  I  sue 
at  La  Boca  and  at  Crlrt 
tw.  F-06>,  306-300. 
Bearing  ol  H.  T.  Doaa:  B. 
lug  Englnaara.  Appondl 
IB04,  700,000  c.  y.  fans 
800,000  c.  y.  since  Amarici 
Coet  aibltiulM.     Dlfleri 


from  tba  dOM  sections  s 
laport,  Figurea  lor  cor 
and  total  yardage  in  tba 
tabkad;  aiplanatlon  ot  dla 
diflerent  prisms  being  en 
Ing.  Unit  cost  lor  matv 
Bbly  would  ba  70  cants  p 
Starting  of  ataam  shorels 
tba  Orat)  started  Nov. 
shorels:  Five-yard  dipp 
woifc;  a-yMd  d^iper  efflcii 
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'  Cbarha  Bartoudnl:  8j  Boaid  of 
ig  rinflUB  I  AppBidliJ.  Dnlli- 
mpkiTnmt  ol  old  Fnneh  oompuiT, 
PiQinu  aimpBiir,miid  bj  IbaU.  a. 
±  ra  MIna  onr.  ProOK  or  Um 
I  iKtloD  gf  Um  cHul;  nctkm  «  to 
ikoin  chancla-  of  maMkl  M  d*- 
iji  borlnfi  btton  th*  ynr  1BS3  tn  ■ 
cuul.  Virtons  Qupi  •mt  pluu, 
Nf .  Crosg  Mctlom  nud*  bf  tb* 
xh  eompuiy  vbm  tb«  work 
Ibfly  qlhI*  ft  pni)<Dt  fcir  th«  caiul 
s  S  loeki:  Mctknu  md  praOtoibow 
il  miMrfftl  to  b«  uoftnM;  cslco- 
Book  or  cm 


klloniiCi 


b*  u  nto  Oruda;  pro|iu—d  dam  ta 
iibor  fti  lA  Boca;  tidal  lock.  CcD- 
laU  rlTua  Uki  Obiipo  uid  Uito: 
iittliadf,  tquaducti,  irpboDi,  Me. 
Culabn  fnnn  pool;  ^Lmo  acbtaka  at 
■nd  aUun.    P^OO*.  3IE-33a. 

W.  E.  Dmcbf,  iMlataot  W  tba 
buw  of  Ibi  Panuna  Canal:  By 
ContultlDK  Emfpam.     Appandli 

ba  look  dianra  at  CutabrC  Nov. , 


1  3  or  3  Froncta  (icaTatlDE  ma- 
'ork,  and  about  too  labonn.  ID- 
«an  to  propan  Kir  Inatallatlon 
.bovali  ordarad;  lataatlon  to  carT7 
pnpantorr  work  In  tba  way  al 
ng.  Htabllahinant  of  diunpa,  and 
J  o(  macblnaa,  "kaaping  tba  wo* 
;  tba  dlllaruit  bTSiutits  advaitcad 


unlaiboold taqulta.  Attliattlma 
I  coulitod  only  ol  Iha  ^d  Fraikcb 
id  ttwT  waia  la  vary  bad  condHlim, 
ft  wai  a  laria  anunml  of  woA  [*■ 
put  tboaa  tiacka  tn  woikabla  ihapai 
■  lo  lay  now  tracki  tor  tba  lua  of 
I  ■altlniapos  tha  addlllonal  thOTab 
allad."  Iiibllo«iii(ADg.,lt  itaftin 
rorklDg;  Frsicb  macblnea  bad  baan 
k  OS  Aof.  IQ  Tna}orlty  of  itaam 
^t  oal  of  aarrksa  on  aoeauot  of  tSm 
naoinlty  of  doing  pnpantory  wark, 
bftvlng  nfflclant  labor  to  any  on 
'  of  pnparallon  »Dd  tba  work  of  op- 
lU  naam  iborala  at  tba  aama  tlma. 
tba  only  modaru  bnplamanU;  loco- 
aotliiiiatMl,  can  aatlqualad,  track 
to  rftqubwutDU;  dompltv  gtoundt 
.lWwl,(r»biiM,(m*d;  dJdDOtap- 


ptoilmata  tba  oapadty  of  tha  ataoyalli 
waathar  out  bat  ■  small  flitura  on  ttu  abov- 
ab,  aSaetod  tnck,  ate.  Shovala  of  3i-yard 
oapadty  tlioald  tiandJa  I,0O0  to  3^  yarda  a 
day  of  ID  boon,  Kl  par  oant  of  tbat  tha  net 
oapadty.    CoDaldmd  an  alDclant  condition 


For  tamorlng  about  ia)/)0a,O0O  d.  y.  from 
Ciil«bt«,torMala*al,  tblnkaeOlo  IXiborali 
adaquata  br  •eonomkal  opaffation;  Sf-yard 
and  i-yard  typaa.  To  Inttall  tbli  equlpmaiit 
would  taka  about  3  ywi  with  tha  auna  rlan 
of  labor  aa  oaed  In  l«a6-<.  Eipaclad  that  on 
■o  av«afa  6  par  oant  of  acgolpmant  would  ba 
laid  up  kv  rapaiia.  No  graat  dUDoutly  ai- 
pactad  fram  olfht  work,  iwr  adiantaga;  not 
burtlnl  to  bealtb.    Labor  on  Iithmm  Inaffl- 


work;  Ind^Mndant,  aa  thay  raallM  ibortiMaa 
of  laboi  lupply^  alMnit  29,000  men  naadod  fot 
a  ia>«bi>Tal  aqolptnant:  In  addition,  fona 
would  ba  raqoliad  lor  prapantoiy  work  of 
tnck  laying,  ate.  Dralnaga  of  aniltoa  walar; 
no  gaiian]  plan  would  coyar  all  Inftancaa; 
aoma  imaU  ittaaina  would  bara  to  tia  cairlad 
In  prkm,  ale,  Etiact  ol  8-hour  law  to  Id- 
otaaaa  coat  of  output  about  30  par  cant.  Ilaa 
thought  ol  two  mattioda  ol  aolvlng  tba  labor 
problam— flooding  tba  fattunua  with  labor^ 
kirdnc  oampatllkn  and  dapandanca,  and 
hnportalkm  ot  toralgn  laboi,  Uka  Cbbiaaa  and 
lapanaaa.  Night  wort  would  practically 
donbla  tba  call  for  labonn,  ate.,  and  aconaa- 
qoant  caring  foi  tbam  In  quartan.  Bborali, 
•ffldaney,  not  about  1,000  undar  hvorabta 
working  coudltloni,  or  300,000  c.  y.  per  year 
pariboTol.  DnmpbigarTUigamaiiti^  Panama 
H.  R.  ai  mabi  tnck,  ipuii  to  it  from  aica- 
Tatlng  point,  and  (pun  from  tt  to  dumping 
polnli;  dumpa  long  dlitane*  from  Culabia, 
aoma  on  tba  Atlantic  coast  ■action;  Oambca 
Dam  ilta  not  aconaraloal  slta  for  dninplug; 
Fraocb  dumpa  workad  on  wrong  princfpla; 
about  30O  to  300  mllei  of  track  raquliad  tat 
il  plant;  1&  to  30'  Ik*  dumpa  baat; 
10  damp  from  tnallaa.  Uot- 
Ing  plant  qI  tha  ftanch  galualess  abnoat 
wholly  to  Amarlcana;  Idaal  matbod  or  plaot 
flat  can  pannltting  uuloadtaig  witb  acrapan, 
ate.;  hi  wit  waatba  matarlal  hag  to  ba  ibor- 
aladoutof  oilstlDgoan.  Cbanctar  of  mala- 
rial: Oraat  bulk  of  matarlal  called  rock  li  soft 
lock  (biduistad  clay);  unit  prlca  forramoT- 
Ing  aartb  at  a  figun  aqua]  to  tbat  for  >ofl 
rock;  aott  rock  wDl  parmlt  alopaa  of  I  cm  1; 
DOI  aala  tocbannal  lidia  pnctlcally  yartkial: 
In  ioma  plaoaa  tbay  bava  ttood  bi  yaare. 
"tn  otba  placaa  tlMy  would  not  itaud  tor 
montba."  SldfB,ilop«a,alc.:  NoiUdaaof  any 
aitaot  nollead  fn  tba  rock  eectlon:  dlilnU- 
gntlon  of  loft  rock  would  ba  lias  awlft  If  tha 
Blopa  war*  *ary  Maap;  wagb  from  dninaga  a 
canaa  of  dlslntagnllon;  ai  work  prograoiB 
propar  ilopa  should  bt  tound.  Tbbiki  Cula- 
bn  Hill  Haair.  apparantly  maaaira  rock, 
would  ba  salaly  slopfld  1  on  ):  ailatlng  ilaap 
•lopas  at  Culabra  mlgbt  not  itand  wlthdaapai 
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(usTHtion.  UalarUoltbiCiilabnHlllMO- 
Una:  Kort  or  ]u>  rock:  |t>od  dtal  of  cl*y,  tool 
Yt^talkm,  ftTcvpt  grsa,  bicTwsKi  tflnduey 
of  slops)  10  sltdt.  WonU  ntlmaU  N  CSDU 
C.  7'  BA  pTDp«r  prlo*  w«r«  conlractar  to  do 
tbe  vork  or  tba  Culabn  Cat;  U  S-botu  ■« 
Ten  In  opor&tkm  tgibut  oontnctor,  price 
■hould  bfl  LncTfliuod  probabtj  26  pv  cvit. 
U  Oambos  Dsai  «« to  b«  buUt,  matarlal  ol 
Cultbr*  Cut  mlgm  nuk*  it  advbablo  lo  brfai( 
matariai  trom  Cnlabis;  otlHnFlH,  it  would 
b*  ch«^>«rto  And  somoothar  dump  far  Cnl^ 
brk  mUlar;  utn  cost  mlgbt  b*  IG  lo  10  oauta 
■  c.  y.  Trscfcag*  lOr  dumping;  Spacial  trocki 
MDessBryiordumpinKBt  Oainboi;  Itaacktnr 
higb  alivHtknu,  uid  I  m  Iowm  oom;  b  tnM± 
to  thfl  Qunboa  alt*  would  b«  notably  exp«n- 
■Iva;  Fauama  R.R.ttOold  bava  to  ba  doubl* 
tnckad  for  nClaGkctory  domplDg  output; 
nualJ  atiatoh  on  summit,  about  G  oi  6  mOa, 
would  not  Dsad  to  ba  doubla-trMkxL  Laboc 
raquirad  at  CuWin:  Probably  as  aatlmatad 
by  cblal  aogtnaar,  I.  a. ,  3a,fKXl;  bard  to  Ugan 
OD  unmbar  naadad:  "M  praaaut"  th*  mort 
•xpanaivt  labor  In  tba  world,  aqual  to  pay- 
ing H  a  day  In  tba  U.  5.;  itanOar  labor  tn 
NkaiBgna  chaqnr  b«c«iw  lupply  wu  abun- 
dant. Faranbly  Inclined  towaid  U.  S.  lead. 
tns  Iti  labor.  Wagas  oi  amployMi  Irom 
U.  S.  about  W  pv  iKnt  blgtiar  for  same 
work  bi  U.  9.;  doubtful  if  tbla  bas  at- 
tnctad  •ndenl  man;  dllleraiic*  probably 
10  par  cant  wban  liBusportatlon,  ate.,  Is  U- 
dudad.  SlidM!  Saamlngly  inilgnlBcanC  com. 
pared  to  tbawholabody  tab*  removed.  Bt 
iMtot  water  oDBidaa  olrock  nearly  vertical; 
would  probably  not  saect  rook  at  deptbi; 
^Tlsabla  to  have  a  berm.  howevar;  slope  of 
1  on  1  wltbout  barm  migbt  result  In  slidia 
bom  tot  waabing  out:  ahould  not  advocsto 
puttbg  vertical  be*  In  aoft  rock  at  floal  or 
bottom  tlavMkm  of  canal  cbancal;  parbapa 
retalolnj;  walls  would  beneeded.  "Uy  opin- 
ion ta  tbat  most  of  tbat  malarial  would  be  of 
mob  a  oiuracMr  tlut  it  would  stand  on  a 
•lope  of  1  on  1 ,  tnit  1  doubt  wbetber  tbe  mv 
Joilty  ol  It  would  ba  ol  nicb  a  cbaracler  aa 
to  itBDd  vertlr^ly."  (Panama  Canal  Co. 
(n«w)  built  test  piu.  Blled  tbem  witb  watar 
wltb  daptbs  of  not  laas  ibin  30  or  IC:  afUr  a 


of  yi 


I  they  welt  pumped  o 


water  bad  bad  do  disintegrating  alTect  on 
material  of  aides.)  If  sides  were  8  to  I  and 
300*  higb,  slldea  would  bring  targe  mass  Into 
prlsm;dlslnt«F;rstlan,le.'>.'i«rquBntltla>.  Sand 
formaaonTy:  Panama  heacb  rand  most  avail- 
able: CbaCTes  River  sand  mixed  witb  oUw 

Rtvei;  sand  deliverable  alone  <nnal  line  lOi 
about  7G  oenis  a  c,  y.  Strain-shoval  opera- 
tion.  1901-05:  24.000  men  needed  for  IDDitMn^ 
•Is,  of  which  lO.OOO  common  laborers:  lowaM 
«xpen»  In  Mar.,  1005:  hlgbest  in  Aug.,  l«aS; 
•xplanatlonofmaiimum  and  minimum  met; 
fopply  of  uboren  did  not  increase  In  tba 
proportion  raquitvd  lor  efflelency:  eipensln 


Hearing  of  ICr.  ; 


fBee  pp.  2357-2380  fori 
L    explanations,  etc.    J 
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Statement  of  Mr.  ^ohn  F.  Wallace,  fonnerly 
chief  engineer,  Isthmian  Canal  Commissioii. 
Appendix  F.  Board  of  Consulting  Enginewi. 
P-Oe*,  375-393. 

Explanation  of  diagram  (p.  367)  Ibr  showing 
carrying  on  of  work  of  ezcayaticm  by  staam 
shorels  and  trains;  the  mora  torraoas,  the 
steam  shovels  can  work.  Papers  submitted 
roore  apply  principally  to  the  5  or  8  miles 
of  central  excavation;  when  Board  of  Con* 
suiting  Engineers  was  there  (Colebra)  they 
saw  only  a  mass  of  tracks,  etc.;  this  the  old 
French  installation;  when  Mr.  Wallace  took 
charge  be  retained  this  installation  and 
worked  it  to  ascertain  its  value;  1  excavator 
of  French  type  did  work  at  less  than  5  cents 
a  yard.  Method  of  determining  rate  of  in- 
crease in  shovel  equipment  annually;  could 
get  as  many  shovels  as  wanted,  but  based  his 
estimates  for  plan  of  practical  operation  on  a 
minimum;  installation  of  24  shovels  a  jmr 
additional  refers  principally  to  Culebra  seo- 
tion.  Had  not  formed  any  estimate  of  what 
the  additional  cost  per  yard  would  be  fn 
pmnping  in  a  sea-level  project.  Discussion 
of  the  difficulties  of  cofferdamming  in  deep 
and  narrow  cuts  which  might  be  made  pre> 
liminary  to  dialing  a  sea-level  line.  Rock- 
nmoral  methods  mentioned  Lobnlts  sya- 
stem  hmHiar  to  a  member  of  the  board 
(Mr.  Hunter).  Agrees  with  board  that  it 
might  be  more  prudent  to  regard  that  the. 
whole  of  the  Culebra  may  be  removed  in 
the  dry,  down  to  about  lO'  above  sea  level; 
impossible  to  say  what  it  would  cost  to 
pmnp  out  lower  levels.  Committee  on  unit 
prices  adopted  figure  of  45  cents  per  c.  y.; 
eoosidend  a  matter  of  some  uncertainty; 
"no  man  knows  how  much  it  wHl  cost." 
Drainage  to  prevent  slides;  discussions; 
method  probably  efilcacious;  slides  as  a 
qnestion  should  become  of  less  importanoe 
with  each  year  of  work  if  material  be  prop- 
erly handled  in  dry  season.  Condition  of 
bottom  at  2  terminal  harbors  not  the  same; 
not  80  moch  mud  at  Panama  Bay.  Coal: 
Price  lowered  from  I7.S0  to  t5.50;  correction 
of  testfanony  of  ICr.  Dose,  who  announced 
it  as  $7.50.  Chagres  River  treatment  would 
be  sfanplified  by  construction  of  Oamboa 
Dam,  leaving  only  regulated  flow  to  care 
tor;  the  latter  being  cared  for  by  the  pre- 
boilt  diversion  channels;  no  precise  calco- 
lations  made  as  to  capacity  of  these  divert 
don  channels.  Excavated  material  of  Cule- 
bra section  to  go,  most  of  it  toward  the  Paciflo 
ttd;  excavatkm  material  between  Bohio  and 
Qamboa  could  be  disposed  of  over  the  side, 
tt  probably  35  cents  per  c.  y.  Material  from 
Culebra  Cut  could  be  used  for  partial  earth 
dams,  with  score  wall;  material  in  Chagres 
River  could  be  made  available  for  concrete. 
Favors  a  composite  dam  for  Oamboa.  Con- 
crete making:  Might  make  8,000  to  10,000  c.  y. 
iday  for  Qamboa  Dam,  depending  upon  the 
Bipply  of  cement^  st^ne,  etc. ;  local  rock  could 
be  used.    Dumps  provided  for  in  general 
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way;  records  of  this  evidently  not  found  by 
Mr.  Stevens  (his  successor);  average  hatU 
from  Culebra,  10  to  12  miles,  with  100,000,000 
0.  y.;exiriains  general  method  of  handling- 
flat  cars,  use  of  unloaders,  i>ower  bank  spread* 
era,  dumps  15'  high,  long  tracks  and  many 
of  them,  troubles  have  come  from  dumps 
which  have  been  too  high,  economy  in  hav* 
ing  cars  waiting  to  be  loaded,  and  in  wide 
and  high  terraces.  Concrete  work  of  locks: 
Thinks  10,000  c.  y.  concrete  could  be  placed 
per  day  in  lock  building;  labor  on  this  work 
might  be  25  to  30  per  cent  less  efficient  than 
in  U.  S.  Local  labor  about  one-half  or  one- 
fourth  as  efficient  as  similar  in  U.  S.;  in- 
efficiency due  somewhat  to  Inefficient  over- 
seers; 1  batch  of  25  foremen  sent  from  U.  8. 
to  Isthmus  to  superintend  track  work  had 
never  laid  a  rail  in  their  lives.  Possible  to 
use  dredges  on  the  Atlantic  side  as  fiar  as 
Bohfo.  Prefers  coal  at  $4  a  ton  to  fuel  oU; 
advocates  an  early  building  of  Qamboa  Dam 
to  acquire  electric  power  for  work  on  the 
canal.  Minimum  of  21  woridng  days  on  the 
Isthmus;  would  expect  to  work  more;  would 
expect  to  load  more  than  800  yards  a  day. 
Does  not  think  there  is  any  difficulty  about 
providing  materials  from  the  Isthmus  for 
the  lock  at  Ancon-Sosa.  Dredging  constantly 
would  be  necessary  to  keep  open  deep  ship 
channels  at  the  Panama  entrances.  Vote  of 
thanks  given  to  Mr.  Wallace  for  his  papen 
and  the  information  orally.    P-06*,  37&-393. 

Notes  on  the  Panama  Canal,  by  John  F. 
Wallace,  formerly  chief  engineer.  Isthmian 
Canal  Conmiission.  Appendix  F.  Board  of 
Consulting  Engineers.    F-oe*,  350-371. 

The  Chagres  Valley,  Oamboa  Dam  site,  and 
river  control;  borings  and  alignment;  techni- 
cal studies;  Culebra  excavating  work  and 
cost  records;  sea-level  sectitms  of  canal;  cost  of 
CiOebra  work  from  Jtily  1,  1004,  to  Oct.  1, 
1005;  mining;  excavations;  maintenance  of 
tracks;  transportation;  dumps;  general  ex- 
penses; arbitrarles.  Various  suggested  plans: 
T'he  Bates  plan  saves  only  a  small  amount 
of  work  and  substitutes  a  large  amoimt  of 
dam  and  dike  construction,  etc.;  plan  of  first 
Walker  commission  objectionable;  impracti- 
cable to  provide  a  sea-level  canal  in  the 
future,  and  Bohio  Dam  would  have  to  be 
constructed  at  a  point  not  wholly  desirable; 
the  various  high  level,  multllock  plans  objec- 
tionable, as  they  render  sea-level  construction 
impracticable  financially;  plan  of  Bunau- 
VariHa  for  deepening  and  enlarging  the  canal 
^entitled  to  consideration  and  is  ingeniously 
devised."  Wallace  has  been  controlled  in  his 
studies  of  the  subject  by:  (1)  No  high  dam 
should  be  constructed  that  could  not  be 
founded  on  bedrock  or  to  which  an  imper- 
vious curtain  wall  could  not  be  carried;  (2) 
the  construction  of  any  high  dam  should  be 
avoided,  the  destruction  of  which  would  pre- 
vent the  operation  of  the  canal  until  the 
dam  had  been  replaced;  and  (3j  if  it  became 
absolutely  necessary  to  construct  dams  on 
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ollUTiBl  fMudaClfnu,  tbe  plan  ihautd  b«  ■•■ 
lMt«d  nswjsllBtliiB  tbe  imatlssl  amount  of 
conslructioii  ol  this  charactat,  and  subjtct  ta 
tbe  Isast  possibia  head  of  iiBl«r  ntaloail 
thareby .  Tlm«  roqulrad  iat  SBnllation,  orgu- 
batlon,  aod  preporatJon  would  nmaln  prao 
tlcallr  tba  sams  with  any  plan  that  mlgbt 
be  adopl«d;  output  would  Im^msa  slcadOy 
eacb  TSar;  eiperiaoce  would  glva  locraaaad 
■Blclaic)'  to  tba  force.  The  plans  which  ban 
been  sugeesled  by  laputable  englneen  tie 
possible  or  « 


Boatil  ot  Healtta. 

Laboratory   report,    P-08,    323;    P-10,    III; 
P-ll,  sat;  P-13,  iSS;  P-13.  SSI. 
Board  ot  Local  Inspectora,  r-14,  Xi. 
Boards,  Special. 

Report,  diHerent  density  of  water,  both  Mm 
ollockgates,  P-ll,  BS-99. 


Leeks  and  danu,  HlraSoTeg 
Locks  aod  dams,  PacUtc  dl' 
Leeks  and  dams,  Padra  Ul| 
La  Boca,  vicinity,  r-oe-, ; 
PaclOc  lerminals,  P-13,  IS! 
Pedro  Mieuel  IMW,  IM. 
Pndlla,  axis,  Oatun  Daro, 

19C,  157. 
FroBlce,  Oatim,  P-Oe>,  7,  [ 
Table  of,  Faclflc  division,  F 

Canal  Zone,  F-11,  XO. 
Lecsltnc,  lone,  F-07,  tIL 
e,M0vai7. 

BowUns.   <Sae  Racreatkn.) 

Bi^.   (See  Baoreatkin:  SdMol 


Landings,  P-13,  2JU-  P-H,  11 


Bohlo.    (Ree  NOB.  I 


I  Nca.  117, 174,  pp.  SM, 

},  pp.  23«i,  zses  of  tUl 


re  depaitnunt,  P-ll,  133. 


Actinedbburslngotncers,  sct.^ll,  573. 
Ban  and,  P>14,  Ml. 
Bidders,  P-OA,  171. 
Employfes,  P-ll, 393;  P-13. 411. 
CanoJljands.Bct,  P-ll,  551,  5SS,  573,  S78,S8"X 
Ollicera  and  einpiojecs  ot  U.  9.,  act,  P-ll.  871. 
Panama  R.  R.,  purchase  ol.  act,  P-ll.  M3. 
Fanaina  K.  R.  coniracU  to  [uinlsh  suppliaa, 
omlssloa  act,  P-ll,  5S1. 
Barings.    (Reg  Dams;  Foundatiani;  Locks;  T«r- 

Along  canal  llaa,  V-OS,  13. 

Cross  sectioiu,   Qbiud  Dam,   r-oa.   Itt,  pL 

Eiperimenul  dnins,  Oatun,  P-08, 134. 

Oatun  Dam,  P-OS,  ige,  pi.  S7-NS. 

Oatun  Dam  site.  P-08,  IM,  pl.M. 

Qatnn  Locks,  P-13,  IB3. 

luvesiication,  Gulun  Dam  foondaUons,  PM>8, 

134,  luG,  pi.  140-147. 
La  Boca,  P-oe*.  7,  pi.  7. 
It  Boca  drednioE  dlTislon,  F-tt7,  SL 


Brass.    (See  Foundiica.) 

Foundry  work,  P-IO.  Z73; 
275;  F-t3. 363;  P-14,  3$7 

Breakers,  Bock. 

LobnlU  rock  breaker,  opei 

P-ll,  IW;  P-ia.  18S. 
Performancca,  Pacific  divisi 
"Vulan,"  P-ll,  189;  P-l! 

BmkB.    (See  Banks;  Slldn;  1 

icprk.)    (Bee  AtlanUe  dl 

dlviaion.) 
Atlantic  dlvlslm,  P-Oe,  es, 
Colon,  r^ta,  S§;  r-lo,  11 

113;  P-13.  Ill,  UD,  111. 
Cost,P-12,3ai;  P-13. 28a 
Costs,  Colon,  r-1 4, 449. 
Detached,  laimtiiais,  P-13, 
Dampe,  leading  to.  Nana 

pL43. 


EaM  braakwator,  Limon  f 

116,138. 
Light  and  tog  signal*,  p- 

PI.S7. 
Hap,  Coloo.  r-00,  W,  pL 

^li.pl.M;  P-ll.  pi.  7B 
Uaterlal,  placing,  Nsoa  Isloi 
Maoa  Island,  1^14,  307,  i 

pi.  64. 
Nfledtnl  tor  prolKtkm  again 

Plan,  Naos  Island,  P^13,  pi 
Quaiiy,  Atlantic  divbkni',  I 
Qoarry,  west  breakwater,  P 
Qoony,  Porto  Bello,  P-l 4. 
Bock,  unloading,  Toro  Fain 

e:  P-13,  I4i.pl.  la. 

Bock  lor,  coat,  p-13, 114. 
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nt  BnakwMcr,  Tinn,  F>1S,  138,  pu 

wk,  Tore  PolDl,  P-11, 13),  pi.  «,  S. 
akmxtr,  Coloo,  ^18, 113;  P-14,  UT. 


Ulboa  ttrminala,  P-l«,  1^  pU  & 


m,  brkl(«  lot  tnatlng,  Pedro  Uicnal, 

91,  pi.  «, 

iboB,  PuianiiB.  R.,r«8,m, 

r  span  acns)  oumt,  r^lO,  304,  pL  » 

R.  &.  relocation  wort,  Oaton  Birw, 


«r,P-18.m,pl.Bl. 

t.  R.,  MonM  Ltrlo,  ^IS,  m 

t.K.,iiin>lliio,F-13,aM. 

iCTBtB,  Puuuna  R    B.,  Ml,  300, 

iMon.  F-14,  n. 

e  pontoon,  Pai^bo,^l«,pLHU(- 
sin«,  Pmbo.  P-14,  pL  U 

lildga  connaetla;  wtth  irid  Fnoali 
2ie,pl.  178. 

ptK*.  P-08, 211 


uumbslaii  ifrtMn,  r>14,  in. 

ooDCTito,  ibDdioga  Rtrar,  P-11, 
U 

nmwnt.  (8m  Ko.  IH,  p.  IMS  ol 
d  clnibic,  lab  Oatim,  r-io,  in; 

Tie.    (S«  No.  B3,  p.  Z3«3  or  thh  Id. 

aks  of  bubonic  plsgno  w«,  ,t«mp»a 
ldquarentlii.«Ubll.h*isg,ta,llB. 
Its.  Tbonwgh  dWniMrtion.  Uw 
wa  of  rati,  «((!.,  dMiroyad,    Tsm. 

iiK««lon  of  Mclil  dM  U- 

lisbod  agaliui  inhmui  s 
aod    CODtnf.! 


Bm  HDusea,  and  Noj.  BO,  M,  13J,  HI 
!3S3,  23«toltbl3liidai.) 
itlon  bonding,   Anoon,   P^)7,  So, 


pl.»S. 

AdmlnUnUon  bnUdln^, 
X. 


;  Balboa,  P-Ia, 


Adnxlnlstntlan  bnOdin;,  n 

]«),  m,  pi.  M;  P-1*.  313,  pi  H 
Allujiula,  P«7,  K. 
Anoon,  IMITi  SO,  M,  pi.  05. 
AnblMctun  and  bulldbw,  sutm  at  bomu 

work,  P-oa,  13i. 
AnldlM  lor,  ooat  of,  as  mlan&otnnd  on  una 

^o«,ioa. 

AnthDTl»d,  wUa  Soot  ana,  PacfOu  Urmbia^ 

p-i3,9as.  ' 

Balboa,  P-OO,  101 

Boblo,  r-07, 100. 

Biuoa  VbU,  P>4)7, «. 

BBS  u-i-<-htn  P-07,  Mk 

Baa  Oblspa,  p«7,  os. 

Bonding  illTijlon,  mporW.    (Sm  Ko.  m,  p. 

Z3»,oUtilalndu.) 
CanhagsDdU,  F4>;.  M. 
Cats  Blanca,  ^417,  ST. 
CabaUa  Viajo,  IM>7,  m. 
C«no,  P-07.  07. 


ClnbB  and  plajgroonda,  P-t4,  406. 

Colm,  P47, 103. 

Con»lroctlon  of,  P-OD,  160;  P-10,  IM;  P-H 
3»;  P-ia,I70;  P-13,375;  P-14. 371. 

OOtaUuctlon,  Allanitc  divljlon,  P-OQ.Ol. 

ConMrnctlan  dlTiilon.   P-OI,  80.     (And   Ma 
No.  231,  p.  Z3m  or  ttali  Indai.) 

OnutrncUcn  dapartmenl,  oigsniMllon,  ^-m, 
pi.  130. 

CcoRractlOD  wotk  at  moh  iCatlon,  P-08,  ST. 

OomtnicUon,  aatan,  P-OQ,  DG. 

Oomtniction  munklpaUtln,  r-09, 03. 

CmnrncUon,  PadOc  division,  r-m,  103,  lii 
lis. 

Construction,  reports,  p.08,  TI-130.    (Saa  N«. 

391,  p.  330S  of  tlila  Indai.) 
Corotal,  K»7.  »5. 
Com»,P^»,isi;  P>ia,31l. 
Cristobal,  ^47. 101;  F.oa,«a. 
Cucarecbi,  P-07. 05. 
Cnlabn,  p^f  7.  M. 
CuwtU,  P.07, 97. 
Elwlrlcal  work,  r-14, 80. 
Empire,  P-07, 97. 
EmployHB,  bt,  P-07,  lU. 
EutarprlM,  P-OT,  M. 
Expenditures,  P-08. 1D«:  r-09,  SS. 
Qamboa,  P-07,  OS, 
Oatuo.  P-OO.  S5. 
Gold  HIU,  P-07, 06. 
Ooigom,  F-07, 99, 
Orounds  and.  sutus,  P-OA,  141. 
Baut  Obispo,  PH)7,  wi. 

Lands  and,  P^7,  lS7i  P-II,  iig'  p^iX,  Ml; 
P-18.4SS. 
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Mount  Hope,  P^7. 101. 

Office  buildlog,  r-07.  pi.  138. 

Office,  Pbduu.  FH)S,  3H. 

RcgulMkHu,  Colon,  P-OT,  l«. 

SeUgJousbuildloga.F^I,  pi  H. 

Bapaln,  lUtameoU,    P-08,    107;    P-09,  M, 

317.  xn. 

Bale  and  damoIJUon,  F-II.  3X;  r-13,  37B; 

^13, 3KX. 
Butlms,  PuiuiuR.  Z.,T-t3,7M. 
BtBtlslIci,  P-14,  K>. 
BunuDuyof,  P-1 1,359. 
Whia  places.  P-07. 83-100. 
BoUdiDBs, ConstmeOon  ol.   rniii  qinilmiiM 

(V.) 

Division  clur^  «lth  the  prepentton  of  plea 


N*!!!!.  DMpll*  incrta* 
modAtlons,  querten  k 
Deier  equlU  to  tOe  dai 
botela.  maahouMt,  peat  i 
etc.,c0U5taiitiy  looreasli 
•nllyiU  Tieii  urlvtls  bs 
oered  fori  condltlDu  5tw 
"It  U  belleTfd  tbU  Uu 
been  (od  Is  being  m*de 
tMoltb  of  ibe  unploTMs 
bu  nater  been  eppna 


pair  of  all  buildlnei  on  thsione.  Task  tn- 
meudaus,  in  view  of  rlgoroiu  requlremantiot 
the  sani  tar)' departmentuid  the  lltieral  poller 
of  thfllslhnllaQ  Canal  ConunlsloD.  l.TDOto 
2,350  men  in  this  dlvlslaa.  Hardlr  a  ipot 
in  the  lODB  where  It  has  mt  done  work  nl 
Importaoce,  In  tbe  way  of  repaln,  nbuUdlni, 
nev, bouses,  etc.  r-OS,  112. 
At  beKlnnlDK  at  fiscal  year  buiaau  of  anhl- 
teoture  and  building  raoreankad.  BuOdiiie 
maWriol  began  arrlvlni:  Sept.,  ISOS;  actual 
vorLlng  (Dree  had  increased  to  3,150  meD  In 
Peb.,l90e,wh*n  force  began  to  decreaa,  be- 
cause ot  lack  of  supplrof  requisite  material. 
Tables  ibovlng  closaes  of  work  done,  type  of 
bouses,  etc.  Repair  aod  construction  dona 
M  lODg  list  of  camps  aodpobiti  In  UieMMb 


ExamUve  order  agabit,  F 

Bttuait-Taiilla  Prolaet*    (3i 

tUaliidtti.) 

BUDTB.  [Sea  Fogilgnali;  IJg 
Coat  of  baojbig  canal,  r^l 
Caotnldlrlalon,  P-ll,  14S 
Lighting  and  bnoying  cans 

3es,pl.SS;  P-12,  IW;  P> 
HavlgatioD.aMsto.  P-18, 
Bancas.  umta,  ato.,  P-1. 

P-ia.  pi.  TS. 


Coa^kaeplng,  F-14.  «)]l 
Penonal  bonds,  P^l*,  IDS. 
Timekeeping  bureau,  P04 


"All  Amarlcan"  cable,  South  and  Cantoal 

America,  P^>7.  Its. 
Cable  crossoTars,   pumps   and   nutoci   fcr, 

P-14,  125. 
Do^ls,  electric  cables,  P-ia,  t. 
lastnllalltm,  F-13,M. 
lnsiiln(ei1,P-14,  111. 
Loo  >-up«rallnK  machinery,  P-12,  tU 
Orders  for,  P-13,  95. 
Tunnel,  Balboa  shops,  P-13,  IM,  pL  St. 
Cableways.   (Sea  Cables;  Costs.) 

Coalinc  station.  Cristobal,  r.l4.pl.  a 
Concrele  caissons,  piers,  Balboa,  P>ia,  SSI, 
pLSa 


tlon,  P-14,  pi.  31. 
Progress  on,  PadUe  lermbu 
Btaiklng,  Balboa,  P-13.  IM 


Slnkbv,  approach  vaOi.  I£ 

pi.  54;F-13,pl.g8. 
Binking,  Panama  B.  R.  doc 
Sinking,  pieis,  PadOo  dMsl 

Calasona,  Ploatlns. 
Details.  P-13,  S. 
Lock  gates.  P-11. 71;  ^U 
Pumping  tjitam,  P-IS.  &■ 
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Sm  Board  of  Cnuultlng  EngfaiMi*: 


lyptofcSDsJ.fallHl  toKgTH.  Two 
gam(ad,Jui.  10. 1906.  ElEhtmBm- 
niga  npnaaaMivm)  Mvond  m»- 
1:  5  mtmbtn  lAmciksiu)  liTOrad 
U  aletUloD  of  BS'.  IiUunlui  Canal 
ID  No.  3,  to  vbom  raporti  wan  [«■ 
onsd  la  S«c  Dt  Wbt,  Fab.  6,  IMS,  In 

teaat  EDdkott,  U.  3.  Nitj,  pra- 
larai  nnal.  Islbmiau  Canal  Com- 
D,  3  i^KHt,  accompuilad  by  raport  of 
towrStavaiu,  In  kvoi  ol  lock-laral 
.ofWutmumlltadChMaraporUto 
Booaaralt,  ooDcaiTliit  in  rtconunaD- 
ock-I»Tri  wcvIe,  Feb.  IS,  IMM,  and  on 
Ua  Pnaldait  RnHralt  Dmrudad 
1  to  Confiesa,  aipnsalng  concur- 
iKonmuDdatloiu  tar  a  lock-liTri 
1  Jima  21,  igoe,  Eenata,  36-31,  ao- 
ick-leval  anal,  ta  lOllDwil:  "Bs  U 
*  •  •  TbBl  a  lock  canal  ba  coo- 
dOGS  Ib«  Isthmiu  of  Panama  con- 
Bwatara  oftba  Atlantic  aod  PaclOa 
tb«  Ktaeral  tjpa  proposad  by  tba 
iltba  Board  ofConsulUnEEn^oeri 
(sdar  or  tba  Pnaldant  undar  data  ol 
"BDty-lBurth  (Juna  twant j-(ounll), 
undrad  and  Bto,  in  puisuBOco  of  an 
d  ^An  act  to  provida  tot  tba  con- 
it  a  canal  connactlng  Iba  watanof 
Jc  SDd  PacI5c  Oc«wu,'  approvod 
it;-«lgbtb,  nloalam  bundiad  and 


Daisys  In,  9t.  Uaryl  Rlva,  P-OS*,  d-423. 
Docking  and  Kaneral  lulllilaa.  P-1I,2M. 
El(My-fiT*-liwt  guminlt  lava)  canal,  P-0«*,  T 

(map). 
Satlmalo.  oomplatad  canal,  P-09. 337. 
EmmatlnE  aipvuaa,  F-Or,  21fi. 
Xicavatlon,  equipmact  mqnlrad,  P-Oe*,  «fi. 
aealogica)  proUe,  Panama,  P-OT,  pi.  147. 
Rlitocy  of  Panama  Canal,  Nobis,    (Saa  Mo. 

313,  p.  236SortbiiIndsi.} 
LaglaUIian,  P-(M,  23. 
Lock  typa,  act  preBTlblng,  r-U,  ua 
IfaebWy  and   aqolpmsnt,  dapartniant   ol, 

P-OS,  lag. 
Navigation,  aids  to,  P-13, 13. 
Opaotng,  upoaltlon  to  cslebrata,  F-11,  STS. 
Opening,  conunHtea,  P-14, 600. 
OrgauliaUoD  lor  buQdlng,  P-Ofi,  1«:  F-Oe,  '.b. 
Plana,  saa-Iaval   and   lock-laval,   camparlaciD, 

r-oa*.  137. 

Pi1iin,aiparln]«ntain,  P-Oa,IIH. 

Privata  rlghla,  Panama,  tranatv  to  D.  B., 

r-04,3S. 
ProaicB  and  rroaa  nctloni,  P^>e*,  plataa. 
Piojacti,  lock-laval,  P^>g,  la. 
Proposals  lOr  building,  lorm  of,  P-06,  IXL 
Range  toiren,  P-13, 11. 
Sanitation  iTitam,  Istbmlan,  P-04,  fit;  P-OS 


Sbopa,  macbina,  P-«7, 7B,  pi.  76,  eto. 
'  BoppUea  Ibc,  obtaining,  Tn^ica,  P^S,  U, 

Tarminal  plant,  lualiilDaea,  P-14, 1ST. 

Towage  loHRiiotlrag,  P-13,  ft. 

Typa,  lock-leTel  sod  aaa-laral,  P-06*.  ItL 

Vewal  moTament,  currea,  F-Otl»,  7. 

Vanol  moTemant,  SI.  Uaryi  Rlyer, 
'   Zona,  aatabllslunent,  P-04, 1,31, 


M. 


(See  Canal,  Lod;   Bsaid  of 
Coniulting  Engineen.) 
Estimate   by   Mr.    WsUaos.    (Saa   Colebia, 

Btatosot.)    F-OS,  iM. 
DlecDSsioD  or  views,  P-00,  IBS, 
Commlttea  raportad  Fab.  H,  IWS:  "With  the 
rate  of  proKrass  whicb  nmr  appeals  nasou- 
utlclpate.  Ibis  oommlttae  beUaiu 


J,  vltb  a 


illDCk  1, 


ijFttam,  Panama  Canal,  I^«4,  U; 
:  Panama  Canal,  etc.,  p.|2,  sot. 


Manama  Canal,  map,  P-13,  bmtto- 

PaeUc  side,  F-13.pl,  103. 
1  statns,  Panama,  P-Otf.  UH 
iMlog  by,  F-oe,  UB. 


king  and  lOO'  usable  vidtb,  at  Miranores,  can 
bannnplatadwltbln  10  to  13  years  from  tblq 
tfane,  tba  bottom  width  ot  tba  canal  baing 
a  depth  of  water  a',- 
soo,<xn.   p-os. 

If  erred  at  ogmmlsskiD  meeting  that  MB-lav«l 
plan  be  approved.    Subject  relarred  to  com. 
mlttee  on  nglnaaring  plans.    P-OS,  336. 
Canal,  Translonnatloii  ot.    (See  Board  of  Con- 
snlthig  Engineen.) 

Possible  to  make  tronsIOnnatlon  from  lock  la 
saa-levet  type.  Eatlimita  lor  redudDg  a  lock 
canal  with  a  larmlnsl  lake  on  tba  Atlantte 
■Ida  termed  by  a  dam  at  Oalun,  with  3  locks 
on  the  Atlantic  side  and  3  on  tba  PaclDc, 
and  with  a  summit  level  8S'  above  metjj 
tUa,  to  a  aea-lsyel  canal  with  the  dhnenslotu 
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ot  prism  wiopttd  for  Ibo  nao-lCTtl  plan, 
t308,l»>5,000.  TiuulDnDatioD  impraclksbla 
baa  s  flDuicial  sundpotDt  of  view.  Dat* 
for  Deedtd  ctaanfc  ramota.  Tlma  requlrad  can 
not  b*  aipraued  dafli;lMlT.  FMI0>,  38,  230. 
Cansls,  Capacity  ol. 

Porttsfflc.    (SeeNo.  1TT,p.23&SortblslDdei.> 

Buaz  Canal  prasenU  the  naaiast  analogy  to 

the  case  of  the  Puuma  Canal.    Depth  31'  1" 

CwiBl,  Holland,  haa  om  pafi  of  locb,  31'  >" 

bySirbjTS^'.  llaiKheat«rSbi|iCuit],Eiic- 
luit],  CDDtrollad  by  tidal  locka  £0'  by  COO'. 
Depth  at  Ion  velsr,  X\  Kalset  WUbdrn 
Canal,  Oennany,  has  tidal  locks  ST  by  81-  by 
«B'.    St.  Uaiys  rallsCanaI,U.S.,laek  If 

iCby  L.WD'buildlaK. 
of  tb»  growth  ot  ttafDc  ot 
can  not  bt  form*]  from  the  statistke  of  tlx 
growth  ol  trad*  on  any  aiisllng  water- 
way. •  ♦  •  It  la  therelorg  asaenlial  that 
tbe  Pttiema  Canal  should  furnish  a  doabli 
load  for  liafflc  throughout,  and  ««  conaldtr 
that  the  locks  should  be  built  In  pain:  that 
twin  locks  should  lie  aide  by  side,  BDd  that 

such  dimensions  as  to  permit  twooftbaordt 
turlly  iBTEe-sliei]  commercial  steamen  la  pan 
each  othar  at  any  part  of  the  )ounuy." 


daplh  ol  water  not  eiceeding  35V'  150' raa- 
omniended  as  minimum  bottom  width,  3i' 
ai  lElnhiiuni  deptb:  but  thai  cstimalM  be 

causi  be  chosen,  locks  should  be  IOC  by 

Dimensions  of  ships,  chaoneia,  and  barbort: 
Appcndli  C.  Heport  ol  Board  olConaulting 
EDgineera.   H.  Adolphe  Ouerard.    (Traoa- 

FlaM  XXIX  ai 


Altar  consldermg  dimeoslona  of  various  woiM 
waterways, "it  Is  believed,  Iherefora,  thatftit 
mauy  years  the  commerce  seeking  the  Pan- 


iat«d.)  In  1900  tendency  for  larger  vasaeli 
became  pronoimceil.  Enlarging  of  Buea 
Carui,  Qreater<leptlu  Id  large  harttora.  List 
of  large  shlpa  bulidtng,  and  Itaoee  silstlng, 
IS05.  Large  ships  birreasing  among  various 
clasais.  "  The  increase  in  the  consumption  ot 
c«cd  IS  out  ol  all  proportion  with  tbe  Imaaaae 
la  speed.  •  •  •  The  dsyalopmant  ot 
works  in  marilbne  ports  lollans  hulead  of 
precedes  the  dimensloDSOf  the  steamtn,  lOr 
these  worlta  are  very  expensive  when  they 
attain  the  proixiriions  necessary  for  tbe  op- 

tnhart>ois:  deplhs  ol  onchoraees  in  English 
ports.    "Should  tc  be  necessary  In  order  lo 


BORINaS  {aee  Ron 
n(ua,  P-00,  pL  ta 
CURRENTS,  wind  ai 


DISCHAROE  (aw  RouK 

273  (Appendix  B).  E 
map,  tables,  dlagnuns 
Boblo,  Panaioa  roula  (.i 
347.  Study  of  waste  n 
dlscha^e,  P-99,  M7, 
DRAINAQE  (see  Routa 
Bay  to  Rio  Sabana,  ^« 


rSee  pp.  2357-2360  fori 
L    explanationBf  etc.     J 
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San  Jiian  River,   P-00,  299,  321.    Indigo 
River:  Negro  branch,  P-99, 323. 

RainM:  On  Lake  Nicaragwt,  P^09,  326; 
Ocboa,  P-99,  332;  Oreytown,  P-09,  332; 
monthly  at  all  stations,  P-09, 333. 

Evaporation:  Observatlona  on  eyaporatlon 
pans,  P-09, 336;  dry  season  evaporation  from 
Lake  Nicaragua,  P-09, 337. 

Control  of  Lake  Nicaragua:  Season  of  znazi- 
mum  supply,  ]^^9,  337-^40;  of  Tnlnimnm 
snpply,P-00,341. 

Temperatuxe  and  relative  humidity,  P^>eOf  342. 

Sediment,  P-OO,  344. 

Wind  movement,  P-OO,  346. 

Olnstrations  of  report  on  hydrography  of 
Nicaragua  route:  Momotombo,  from  the  west 
i&S.  l),P-00,286;  San  Juan  River  above  Toro 
Bapids  (2),  J^^OO,  288;  elevations  of  Lake 
Nicaragua  (3^  P-OO,  295;  elevations  of  Lake 
Nicaragua  If  all  water  had  been  held  by  a 
dam  (4),  P-OO,  299;  Mica  Island,  San  Juan 
River  (5),  P-OO,  309;  sediment  trap  (6), 
P49, 311;  gauging  San  Juan  River  at  Ochoa 
(7),  P-09,  312;  flnctuations  of  San  Juan 
River  (8),  P-OO,  315;  hill  on  left  bank  of  San 
Joan  River  (9),  P-OO,  317;  head  of  San  Juan- 
fllo  on  San  Juan  Biver  (10),  P-OO,  319;  Cas- 
tillo Rapids  (11),  P-OO,  323;  surf  at  Grey- 
town  (12),  P-OO,  323;  monthly  rainfiill  at 
ICasaya  and  Qrenada  (13),  P-OO,  325;  com- 
parative monthly  rainftiU,  Greytown,  San 
Carlos,  and  Granada  (14),  P-OO,  332;  com- 
parative rafai&ll  at  all  stations  (15),  P^^OO, 
336;  lowering  sediment  trap  on  Sarapiqiu  (16), 
P-09,337;  wharf  at  Granada  (17),  P-OO,  338; 
rise  of  Lake  Nicaragua,  with  no  outflow  nor 
evaporation,  compared  with  rainfiall  at  Gra- 
nada (18),  P-OO,  340;  compared  with  rainfall 
at  Masaya  (19),  P-OO,  341;  disciiarge  capacity 
of  canalized  San  Juan  River  (20),  P-OO,  342; 
estimated  inflow  of  Lake  Nicaragua,  1897, 
based  on  observations  of  1900(21),  P-OO,  344; 
fluctuaUon  of  lake  during  driest  and  wettest 
years,  based  on  runoff,  1900  (22),  P-OO,  345. 

HYDROGRAPHY  OF  PANAMA  (Appen- 
dix D).  B.  by  A.  P.  Davis,  chief  hydrog- 
rapher. 

Hydrography  of  Panama,  P-OO,  219;  Chagres 
River,  P^O,  222, 225;  minor  streams  on  Isth- 
mus, P-OO,  227;  floods  of  Chagres,  P-OO,  227; 
low  water  of  Chagres,  P^OO,22S;  rainfall  of 
Isthmus  of  Panama,  P-OO,  230;  discharge 
and  rainfall  observations,  by  W.  W.Sqhlect, 
P-99, 233. 

Iflnstrations  of  report  on  hydrography  of 
Panama  route:  Scene  on  upi)er  Chagres  River 
(1),  P-OO,  219;  fluviograph  at  Bohio  (2), 
P-OO,  220;  overhanging  ledge  on  upper 
Chagres  River  (3),  P-OO,  220;  Cristobal-Colon 
(4),  P^^OO,  220;  Alhajuela  (5),  P-OO,  220; 
comparison  of  gauging  curves  showing  the 
reason  for  the  discrepancy  in  the  results 
obtained  by  the  Panama  Canal  Co.  and  the 
Isthmian  Canal  Commission  No.  1  (6),  P-OO, 
222;  hydrograp,hs  of  the  Chagres  River  at 
(lamboa,  plotted  from  observations  of  the 


Panama  C^nal  Co.  (7),  PsOO,  225;  com- 
parative bydrographs  of  Chagres  River  (8), 
P-OO,  226;  rating  curve  for  floods  of  the 
Chagres  River  at  Bohio  (9),  P-OO,  228; 
Obispo  lock  site,  used  as  a  meter-rating 
station  by  the  Isthmian  Canal  (Commission 
No.  1  (10),  P-OO,  232;  fluviographs  (11, 12), 
P-OO,  234,  238. 

MOUNTAIN  RANGlifS:  Isthmus  of  Darien, 
P-OO,  pi.  2. 

PROFILES:  Nicaragua,  P-OO,  pis.  48,  49,  50, 
51^59;  upper  San  Juan  River  to  Indio,  P-^O, 
pi.  01-62;  Panama  route,  P-OO,  pi.  22, 23. 

RAINFALL  (see  Hydrography,  above):  Zonae 
of,  Panama  route,  P-^O,  pi.  71.  Nicaragua, 
P^-00,  pi.  72, 73. 

ROUTES:  PossiUe  routes,  1^00,  40.  Ameri- 
can IsttuBUs  1,400  miles  long,  embraces  that 
portion  of  the  Republic  of  Colombia  west  of 
the  Atrato  River,  the  whole  of  the  5  Repub- 
lics which  are  grouped  together  as  Central 
America,  and  so  much  of  Mexico  as  lies 
east  of  Tehuantepec.  General  direction  of 
the  Isthmus  is  from  se.  to  nw.  For  the 
entire  600  miles  the  width  of  this  Isthmus 
is  comparatively  small,  varying  from  a  mini- 
mum of  barely  30  miles  to  a  maximum  of 
120  miles.  It  then  widens  to  300  miles  near 
the  boundary  between  Nicaragua  and  Hon- 
duras, narrows  to  about  120  miles  opi>osite 
the  Bay  of  Honduras,  widens  again  into  the 
great  jMninsuIa  of  Yucatan,  and  finally  nar- 
rows to  120  miles  at  Tehuantepec. 

A  glance  at  the  map  appears  to  Indicate  that 
the  only  possible  routes  for  an  tnterocean 
canal  must  be  at  Tehuantepec,  at  the  Bay  of 
Honduras,  or  within  the  eastern  600  miles. 
While  Tehuantepec  is  admirable  for  a  ship 
railway,  this  route,  on  account  of  the  prob- 
ability of  poor  water  supply,  cost  of  looks 
and  the  number  of  them,  together  with  the 
additional  cost  of  the  canal  proper,  must  be 
considered  impracticable,  in  spite  of  its  con- 
venience of  approach  and  accessibility  on 
both  sides  by  the  U.  S.    P-OO,  49. 

The  next  point  is  the  Bay  of  Hondura;.  It  i^ 
a  mountain  region.  Out  of  the  question. 
P-OO,  49. 

Within  the  limits  of  the  600-mile  stretch  at  the 
eastern  end  of  the  Isthmus  several  routes  have 
been  proposed.  At  the  western  limit  of  this 
stretch  is  Lake  Nicaragua.  With  the  excep- 
tion of  Nicaragua  and  Tehuantepec,.  all  the 
routes  proposed  for  an  isthmian  canal  termi- 
nate in  the  Gulf  of  Panama  or  on  the  South 
American  coast  south  of  that  Gulf,  the  latter 
usin^  the  Atrato  for  their  Atlantic  approach. 
P-OO,  49,  50. 

The  Atrato  rises  near  the  5th  degree  of  north 
latitude,  flows  northward  about  300  miles, 
at  a  comparatively  short  dist^mce  from  the 
Pacific  and  parallel  to  it.    It  is  a  silt-bearing 


J 
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liver  bavlng  a  coosldcnblc  taJI,  uid  Dot 
kdBjitedtotbe passage olaceui  cntt  wJtbout 
laigB  expcDillture  lot  Impiovement  aod  nuln- 

TharouUB  moat  lalked  of  Ku  faan,  tannlnMliic 
OD  th«  Quif  of  Puianu,  tn:  Tha  Panunt 
nmta.ttia  Sui  Bias  loiita,  and  th«  Caledonia 
s  Panama,  tba  mosl  wsslacly  of 


thett 


aR.  R. 


The  cblef  diflicully  of  tba  San  Blat  route  Dei 
In  the  hflgbt  of  tb*  nunmlt,  ID  cran  wlikib 
tunnels  8  to  10  mtlM  long  b>ve  bean  pro- 
posed,  P-aft,  51. 

The  CalvloDla  routs  Is  tbs  looatlon  whMvby  tba 
tsthmlBn  nay  nas  Brst  erased  by  vhila 
men.  Fetsrsou  ebow  tbli  location  lor  U 
SooCch  ooLony  Id  laas,  300  yian  altar  Balbok 
arosud.  All  viEtlsra  ol  white  men'a  labon  . 
'  hare  have dbappeared.  "Kwouldbe  bard 
to  and  any  jpot  In  America  where  there  art 


K,  R.  made  ttt  Atlantic  i 
Llihon,  7  miles  cast  of  t 
Tha  road  lollows  the  val 
to  Obispo,  and  thence  i 
lowest  gap  to  Panama. 
Identical  with  that  ftdop 

At  Colon,  the  Atlantic  por 

posed  til  "nonben";  shi; 

ptfladtOEOIose*.  P^ 
Map  ol  San  Bias  route,  P-« 
Uap  ol  louta  CaledooJa  E 

Bay,  P-09,pl.a. 


of  the  work  o 


cable  caual  location  betirno  Panama  and 
the  mouth  of  the  Atrato,  etcept  by  tb« 
adoption  of  a  tunnel  line,  tba  obfectlona  to 
the  letter  being  obdous.  There  are  tbm 
probable  tunnel  routee  via  tbe  Caledonia 
route.   Cost  of  tunueUng,  per  mile,  about 

A  tiuinel  via  the  San  Bias  route  would  b«  at 
tide  level.  Engineering  cost,  Including  4.1 
m Ilea  ol  tun uel,  r^9,770,0(n.  Length  ol  the 
line  VFOuld  be  nbout  37  miles. 

Length  ol  line  by  Caledonia  route,  about  30 
miles.  Tunnels,  of  three  routes,  would  ba 
tide-level     caoala.      Engineering     cort. 


0,  I2W,H 


Tbe  oaly  restrict  I 


□ugh  turn. 


e  length  ol  a  ablp 


d  be  ai  absolute  restrlo- 
tlons  on  depth  and  width  as  the  locks  ol 
NIoiusgua  or  Panama. 

The  only  advantage  inch  lines  of  passage 
would  have  over  a  tide-level  line  at  Panama 
would  be  In  the  superiority  ol  tbelr  Atlaotle 
barbors,  Uandlnga  Harbor  in  San  Bias  Bay, 
and  Caledonia  Bay;  not  enough  to  overcom* 
tbe  dLiadvaotage  ol  a  tunnel,  P-«9,  50,  it, 
6J,  S3,  M,  55. 

Ooneral  map  of  Central  American  bthmni, 
Tehuanlepec  to  Buenaventora  Bay,  P-M, 
pi.  I.  Hapol  Panamaroute,  P^4H)tpl.  31. 

Details,  Panama  route.  P-»».  56. 

Panama  route:  Xatrow  Isthmus,  low  amnmit, 
width  less  than  36  miles  In  a  straight  line, 
only  5  mllsa  more  than  at  San  Bias,  tha 
narrovest  place.    Hl^^h  portion  of  (he  tsthm  as 

Pacific  side.  ChairrE)  RfveraHords  accasi  by 
canoe  navigation  from  the  Atljintlc  to  wlthla 
le  miles  of  tha  Parinc.  Siaimshlp  llntt  to 
Call  Fornla  discharge  their  passenKers  at  ttaa 
mouth  ol  the  Chegros:  conveyance  upttiat 


Id  3  yeara'  consacutlva  at 

tkms  only  8.09'.    P-S9.  7 

Tba  drainage  basin  of  tbe  li 


PaclOc.  Col.  Chflds, 
tbe  lowiat  crovlng,  cro! 
alavatlon  ol  only  ifa'  i 
tillowlag  the  valley  ol  i 
Om  Klo  Onnde  lo   It 


1,7); 
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joagb  Mvenl  montlM  iaio  ttw 
S«a  naai  Gnjltmn.  DliUnM 
itlat  to  moulb  about  SO  inllM  tk 
D  by  wlndiiiKs  of  tItb', 
hirh  gmptlm  Into  tlia  CulbbMO 
It  noitliWMt  or  anjtawn,  nma 
tba  San  Juan,  tb*  li*admUn  of 
tilbntarlH  bslug  onl  j  abaDt  Id  to 

m  liai  a  nmubv  of  bributwlw. 
It  ika,  HTB,  psrbapa,  thg  Bui  Car- 
apiqni.uid  tbe  Negro.  In  flood 
■chorga  oFaU  lb«  alrnou  aSacti 
an.  Wbu  Ibe  San  Cailw  i>  in 
n  Juan  cumnt  may  wt  upatnam. 

lopM  In  larloui  KKhao;  ubla^ 

louth  of  tha  B««plgui  lb«  San 
sulais  tba  Doaital  plain,  a  ngloc 
bayouA,  and  Lagoonj.  Aboat  30 
tbe  ua  K  divklM  Into  two  ontlst 
h«  lovsT  Ban  Juan,  wblcb  dla- 
Dngb  Haibor  Head  LagDOB  naai 
md  tba  Ckdorado,  which  dischaigas 
g  lh»  Corlbbtan,  about  ISmOMto 
ird,  tatmlDg  tha  principal  outlat. 

blow  almost  constantlj;  not  b^ 
iba  wioda  would  wiouily  InlerEm 
aSYigatkin  at  any  tlma,  P-09.  TL 
Uantic  «iait  in  tha  vlclnlt;  of 

ha  gtaaMal  known  on  th*  ConU- 
r«  1>  no  daflalla  dry  MaL»n.  Rain 
pactad  any  day  of  tha  yiar.  On 
anA,  ths  CDtira  drainage  basin  of 
agua  11«9  in  a  legioit  baying  a  wall- 

cmatlmes  amounts  to  nearly  300". 
uge  baain  of  Laka  Nlcangna  tha 
iUllsabout66".  P-I»B,71. 
JatloDi  of  a  general  nibaldaooa 
itlcccul  In  (liaraglanof  tbaNlcB- 
.  TbeiornierrockybadoftbaBaD 
n  tataayebaeodepresgad.  Attba 
opted  by  Istluniau  Canal  Conunla- 
i(  Concbada  tta«  dlitanca  Irom  tba 
lurtace  to  tba  lowait  point  Id  tha 
secUon  ii  about  80*.  From  tlw 
i«  San  Carloe  down  Ij  a  daap  rocky 
ikh  b  ailad  with  sand.  In  tba 
n,  coiulBting  loatnly  of  awampa, 
lattar  Ictarmliad  with  allt  li  foond 
nbledepth,butwltbhiSorSmn*8 
nnd  li  found  eilcudlng  to  a  great 
laUgbtcoTarlngormud.    P-BO, 

iTonble  tranilitbmiaD  touta  hn- 
Lftar  tha  dSacorery  of  gold  in  Call- 
loangen  anlTtne  by  saa  at  tba 
lytown,  St  that  time  an  aicallanl 
re  tmuported  by  itaamboBts  to 
QraoC  the  lake;  wbeuca  thaPadfis 
J  by  a  abort  itaga  line,  wb&Ui  tar- 
the  port  Dl  San  Joan  dal  Sur. 
ooiaetM  fvbilttoaaaiiko<ninuBit. 


cation  baya  bad  to  provide  br  the  incraaalng 
dtmanilons  of  ahlpa;  the  larloua  dltllculties 
naarly  all  found  batwean  Machuca  Bapldi 
and  tha  Caribbean.  P-QS.  75. 
Ths  region  olpraotkable  nnal  routes  Is  llmttad 
to  the  north  side  of  tha  San  Juan  Rlyar,  by 
tha  eiistenee  of  tha  gan  Carlos  and  Banplqni 
Blven  on  tb*  nutb  aids.  FlnanehHy  It 
would  bs  Impracticable  to  divert  theas 
itnama,  and  It  would  be  equally  imprao- 
tlcabla  to  laka  tbam  into  tba  canal,  ninca, 
all  the  surveys  and  eiamituitlons  tOr  a  canal 
roots  have  bean  conhTied  to  tha  north  ilda  tf 

Topography  of  tba  cooatiy  In  ths  ilnlnlty  ol 
tba  route  generally  rough.  HDls  ofmadlnm 
ska  boncbed  and  steep;  iwampa  batwesn 
tbam.  Sense  tropical  vegatallon;  law  places 
where  transit  Una  cui  be  run  Hy  wIthoDt 
catting  out  a  Una  of  sight;  this  acoounta 
lor  paucity  alinlomiatlon. 

From  Qrsytown  to  Castillo  tba  boundary  IhM 
between  the  Rapublics  of  Coata  Rloa  and 
Nlcaracua  Eollowa  the  right  bank  of  tha  San 
JuarL  Thencs  to  (be  lake  tba  boundsxy  Is  a 
line  on  the  right  bank,  generally  about  1 
milai  from  the  river.  Both  ahorse  from  Caa* 
tlllo  to  the  lake  are  tharelor*  in  Nkangnao 
territory.  Id  case  lbs  level  of  the  water  ol 
the  river  la  raised  by  the  construction  of  a 
IffUpoaad  dam  at  Conobuda,  soma  of  the  lands 
In  Costa  Rlcan  territory  would  beiubmerged, 
although  the  canal  Una  proposed  from  Cas- 
tillo wsstward  to  ths  PaclOo  would  lie  wholly 
Id  Nlcaraguao  territory.    P-OB,  7S. 

Ofaytown  Harbor^  old  maps;  map  ot  1SS3; 
bydrograpblc  charts  of  QreM  Britain;  trend 
ol  coait;  outlets  of  San  Juan;  aedhnenlary 
deposits;  effect  of  wave  action  on  coast; 
movement  of  sand  spit;  erosion  or  accretion 
dependent  on  direction  of  waves  and  sand 
supply;  Teentnnt  angle;  apparent  recaasioD 
of  B-ktbom  carve,  ofC-latham  curve:  how  to 
slflp  weitarly  drift  of  aand;  ooiulnictloo  of 
harbor  feasible.  P-OO,  S3,  B3,  M. 

Details  of  physical  featurea,  vicinity  ot  Brlto, 
on  tha  Pacific  Ocean,  F-DB,  B5. 

Oaassal  map,   Nicaragua  route,  P-S8,  pit. 


VATBB  COURSES:  Isthmus     ol     Darte, 
^Oftpl.a. 

Canals,  World-Iamons. 

Relative  affielancy  ot,  corutdared  Id  report  ot 

Isthmian  Canal  Conunlralon  No.  3  an<| 
of  lock  or  sea-level  canal  lor  Panama 
tmportant  ship  canal  in  the  world 
Bault  Sla.  llarle,  Uich.  Tonnage  there  per 
aoniUD  3  t'huM  thai  carried  by  the  Su«  I  arial, 
aod  k  graalar  tbao  the  aggregate  tonnage  of 


Uost 


u 
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Sum,  ManchwiM,  Kiel,  i 
Cualt  rombiaiyJ.  One  ot  JU  locks  tb«  largest 
In  txlsteaa;  In  tacMssIti]  opandou  ainca 
l^ee,  Utjortty  of  Board  otCoosalticE  Ecgl- 
Daan  hare  altoapled  to  btilttia  this  tt.- 
p«keiic«.  Islhmlui  Canal  Comiiiisdon  No.  3 
majority  did  not  ctmciit  En  oplnEbo  also  that  a 
lock  propartf  conitnicted  and  managed  "k 
In  an;  mdss  a  menaca  to  tha  safety  of 
Teasels."  "  Practical  eipeiienca  has  demon- 
itraled  tba  cantrary  beyond  dispute."  P- 
OO^xiv. 
Canals  otlbevocM:  DesiTlpllon  of,  vltbplalea 
and  cross  sactioTu.  Appandli  D.  Report  ot 
Board  ol  Consulting  EnginMis.  P-00*,171- 
181. 
Tba  lilBncbeilar  Bhlp  Caoal.  By  W.  E. 
Eqntar.  Daptb  of  watar.widtb  at  bottom, 
Incllnatioi]  ol  side  slopes,  proportion  batvaan 
sectkmal  areas  of  canal  and  canals  nayigatlnc 
ooal.curvalura. 
Tbe  Kabar  WlUielra  Canal  (KIti  B«a  Canal). 

By  E.  Tinmucer. 
Tba  Nortb  Sea  Canal.    By  I.  V/.  Walekar. 
Tbe  Buai  Canal.    By  E.  QuellBnac.    IJepUi  ol 
water,  bottom  widtb,  IncUnaUan  of  ilopea, 
cross  sections,   autborlied   draft,  spaed   of 
sblps,  currents,  proportion  betweem  sectional 
aresi  ot  canal  and  areas  ol  midship  lecUanl 
ofvcn^.currts. 
8t.  Marys  raOs  Ctaal.    By  Joaspb  Ripley. 

CnTTBtnre,  side  slopes. 
Tba  Corinth  Canal.    B.  QueUenec. 
PtmcDskms    of  the   canals   ol   Eurapa.    A. 
Ondnrd.  > 

CaptalDS  ol  Uia  Ports,  ^li,  3SI. 

Appliances  fOr  haodliDg,  P-IS,  lU, 
Electrial  cranes,  F-14,  SB. 
Radesltn  of  mnea,  docks,  I^is,  tg. 


F-10.26T^P-1I, 
Dump  cars,  loading,  P-07.  pi.  8. 
Dumpbig,  r-07,  «,  pi.  33. 
laadlBg  rock  on,  ciuarry,  ptil,  13J,  pl.S. 
Largest  ntusber  handled  in  a   day,  canlnl 

division.  P-13, 151. 
Loaded  perday,  P-10,  IM:  »»11, 140;  P-U, 

1!1:  P-13,I4T. 
Machine  shop,  P-IO,26e. 
Mumber,  repairs,  cost,  etc.,  F>1I,  J4]. 
Fusb  cars,  old  French  can  utllitsd,  P-10, 100, 

pl-3- 


CutlDga. 

Bollef  csatings,  locks,  P-IO,  pi.  TO, 
Brossrastines,  output  and  cost.  P-13,a«J. 
Iron  castings,  output  and  coat,  F-l3,u:L 


Made  on  Isthmiu,  lock 

Mechanical    dtrWon,'   o 

P-1*.  257. 
Steal  caatinff,  outonl  an 


Material  to,  afta  of  Pam 
SQpp]yof,P>-IO,lll. 
Barvica  of,  Oaton,  P-1 1, 
Shed,  MlrallorM,  PHM,  I 
Unloadfaif,  P>I0,  le. 

Cametary,  Mount  Hape,  I 


Cantnl  DMalon.  (S«a  N 
Index.]  (Tak«  In  tb 
Chagm  dfyistons.) 
lOOB.  Datloj:  Enjbrac 
between  the  Oatun  Di 
fncludiagthadlrersloni 
of  tbe  Naoa  Island  br 
tbnberlrom  tbechanne 
and  such  municipal,  n 
wort  as  may  t*  Indad 
limits. 
Id  charge:  Lt.  Col.  S.  1 
En«ii»«n,  n.  B.  Army, 
P^«B,  10. 
Culebra  uctlon:  Lhnlts, 
in  tbe  vicinity  ol  GamI 
Plan,  originally  contei 
wide  at  tba  bottom,  sa' 
twaao  Las  Cascadas  an 
«Utb  was  (Ued  at  XO 
Froiidant  auibotiud 
portion  so  tbat  the  mhi 
tbrougbout  should  be  3 
Dtveraloas:  Eicesslie  rafn 
iba  rapidly.  Obbpo  i 
da,  CO 


Carrlaa  water  Ir 
east  ol  Qambo 


1,133,000  c  y.  (two-flF 
ronstmctloD  totaling  ab 

Distnaga:  Water  which  b 
etc.,  cared  lor  by  tbe 
maausolpaotcutB.  ~3a 
of  Cbagm  Rtrar  at  pi 
grade.  Dike  of  natm^ 
laid  through  dike  brdn 
plant  under  way. 

Sxcayatlon:  Widening  ot  i 
to  aacora  the  required  b 
eatly  completed.  Eic&i 
duitog  tbe  year,  18,MI,< 
nmment  [12,201,4720.  y. 
or  tba  year  43,374,B54  c 
ramored  in  order  tooom 

Dumps:  Various  dumps 
abandoned,  as  they  bei 
toward  close  of  yaarpri 
hauled  to  dumps  at  Ta 
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lion  ot  tbe  Puiiini  R.  Jl.  b»- 
osmi  Guinboa.  Bwk  from  vl- 
s  Obispo  and  Empira  «u  itOl 
itun  For  th»  dam.  Camplatlon 
«  bridge  g»T»  «cc«s  to  the  Una 
ambankinsnU  to  ba  bnllt  on 
I,  sad  14,731  tioMriMtottrastla 


la  al  itolboa,  vltb  dmnplnes. 
breatwattr:  DumptnEs  UMd  ia 
>b;ect  o(  IjreakwaWf,  to  cat  ofl 
cuirenta  opproach&nr  or  croain^ 
Bl  cbaimel  In  (be  Paolfle,  tbaraby 
!nist.DfnialDi«iiaiir«.    Eitandad 


si  sDutbof  Gold  ILllJ.    Uauursa 

int  lamovedlbr  tba^ear.BTfl.on 
n  c.  J.  itlU  la  motloD.  Drains^ 
Krb  to  prevent  illdaof  do  baoaflt. 
-BslldenaitlargMt.  1U,000  F.  :r. 
Other  sliJB).  During  the  yaar 
lemoTed  tram  all^  uttmaEed  tbat 

lumber  ol  accidents  imall;  caiual- 
Eiparlmenti  to  gain  beat  tnath- 
lic-lighl  rarreut  nsed  (Or  eiplod- 
mg  by  tUM9  in  parallel.  Dait- 
iploded  chargM  (ound  by  etaun 
cilcsUy  eliminated. 
:  LboiU,  ailendi  from  Gam  boa  to 
ormetly  constitulad  the  Chaera 
Jra.  ChafirasBiver  comae;  Croseel 
i  times,  kirmlDE  peninsuJaa  nnm- 
'oiotl.  Points,  etc.,  begtonlng  at 
DredglDg  acro»  FolnU  I  and  3; 
Cbagies  turned  In  June  t  tl  Point 
1,7(4,4^  c-7>»™val«d,  ISSO^ 
Iminelscal  year.  Gnve]  hi  large 
I  broucht  inlo  new  cut  by  flood*; 
moved  bydredffesoT 


Changing  counw  ot 
u  Did  bed  to  be  used  as  a  dump. 
™a  FointsbeEOa  Juoell,  1S08. 
•icavatioa  was  begun  Oct.  1,  IBOT; 
■1  )«c  l,a75,SM  c.  y.  removed.    At 


'-  y.  lemalns  u  complete  tbe  penln- 
waHlvtrcat:  OnwKtsMootCbagrw 
"•fly  oppoalu  Tabeinilla.    Worlibf 


tomlle  13,  trees  cut  do»n  a»r an  area  o[U8 
tent,  mnoTlng  all  itandlnit  tlmbet  tnnn  tbe 
ebannal  1,DC0'  vide.  Betveea  mflea  36  and 
37,  In  thevicintly  or  lUnuJ,  «3*cna  mra 
■bo  cleared.  P-oa,  10, 11, 11, 11,  IL 
Unnictpal,  buDdfaig,  and  aanltarr  woA: 
Water  supply;  li,ssa' pipe  laid  in  sAnsioiL 
Sewer  system,  5,FM'  laid  at  variooj  settle- 
ments; fio  house  oomiectlons  ma<le.  Bridges; 
m  bridge  begun  at  Empire.  Boadj; 
vicinity  of  Colebra,  Empira, 
ODTgona.  Bas  Obispo,  San  Pablo,  and  Tabac- 
nUla.  BnildlugB;  number  ot  various  kinds  put 
up;  rapalu  mode.  Sanltalloa;  11,370  lloeai 
tost  open  dllches  laid:  tile  drains  and  filling. 
Existing  drains  maintained.    P-OO.  It. 

1910.  Five  constructioD  districts  conMlldated 
into  lour,  as  follows:  Chagrea  River  district, 
Gatun  to  Cbagras  Blvet  at  Oainboa:  Em- 
pire district,  Gamboato  Empire  susyeosloD 
bridge:  Culebra  district.  Empire  suspension 
bridge  to  railroad  crossing  north  ol  Pedro 
Uiguel  Locks:  and  Pedro  Miguel  district, 
embracing  eicavBtlon  lietween  railroad  ciom- 
luj  and  locks,  dumps  south  of  Pedro  Uiguel, 
and  construction  of  N'aos  Island  breakwater. 
Division  lucludca  Cuiebra  Cut  proper,  Oam- 
boeto  Pedro  Miguel. 

Chagres  district:  Work  on  Point  ]  commeoced 
feb.  M,  ISOK,  continued  until  June  IS,  1909, 
when,  because  of  high  water,  work  discon- 
tiuued:  resumed  Jan.  10, 1910:  aicavation at 
thjs  point  completed  May  IK,  1910;  ieB,Ma 
s.  y.  taken  out.    Total  removed  from  Point 


1, Its  ,76 
d  Oorgoni 


Point  2.  bet 
rmpleled  May 


bottom  ol  Chagrea  River  at 


ballast  and  roada:  56,13^  c.  j.  removed  and 
stared.  In  consequence  of  this  supply, 
crushing  plant  at  Bas  Obispo  put  out  of 
service.  Point  3  lies  on  east  side  of  Cbagre* 
River  opposite  Qorgona:  excavation  begun 
June  11,  1901);  continued  u     '    ' 


oved.  There 
S22  c.  y.  tfl  complete  this  section,  I 
every  slight  rise  of  Cbagres  River  slops 
it  became  necessary  to  remove  tniob 


d  1S7,- 


1  by 


'blasting;  hoped  that  floods  c 

out  by  dredges.  Point  i  lies  on  left  bank  of 
Cbagres  at  Oorgona:  eicavatioo  begun  June 
l,1910;ia,6i6c.y.  removed.  Foint  5 at  Juan 
Oranda;  eicavatioa  commenced  June  1,1910; 
23,K14  c.  y.  removed.    Point  B  norlh  o(  Juan 

commeaced  May  2, 1910:  tS,7U 
Hatidwork  at  Folnl  Uunal 

pr.  13, 19IU,  and  excavation  by 
■team  Bbovel  June  iGi  H,3is  e.  y.  lemaiad. 
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ramoTing  338,876  c.  j.\  eomplated  tbc  ffork 
_ln  this  iDcaUty  on  Apr.  JX.  ISIO.  TnUl  »«- 
TBtlon  Ht  tbla  point,  3,aes,£72  c.  j.  Durfav 
tba  ;m  S,SM  c.  y.  rsmovad  InBn  Bu)  P*bla 
MCtlim,  wtiich  1uT«  258,000  n.  7.  nmaluliit. 
Cafla  Rhrar  iKtlon  on  west  bank  of  Cbagns 
D«arlT  opposite  TftbamiUL  Work  Ixgnn 
!>«.,  leos:  complnsJ  Sapt.  »,  iKS:  total 
ramorad,  707,(01  c.  j.  Work  commHicad  at 
TabatnOla  Nov.  13,  IKtt,  and  caniad  kr- 
vard  t«  Jima  17, 1910;  aM,«a  0.  7.  ramoveil 
Near  Boaua  Vlita,  m  ligbc  bank  ot  Cbaena, 
ara  !  iiOlg,  parti  ot  lidei  of  whkib  bad  Id  ba 
ramorad  to  glva  cbanuti  Dacsaaary  vldth 
and  daptb.  Work  commancad  June  3S,  1W>; 
complelfid  Not.  10,  IMS,  by  lamoral  ot 
l£3,02e  c.  J.,  transportad  U  and  dumped  [n 
tiMS  of  QatuDDain.  AIBohta,M 
votk  eonsistad  <n  remorlng  n 
nortb  and  of  rfUaea;  1 
im:  eomplated  Nov.  10,  ItK:  33,ST1~o.  j. 
ramovad.  laolsted  aleTatlona  piojacllnc  but 
iboit  distance  above  proposed  level  of  bad 
ot  canal  ramovad  b7  amptoyaaa  or  by  coor 
tractors.  Tbal  dona  b7  Isthmian  Canal 
Commission  commenced  Jan.,  1009,  coro- 
plalad  Not.  Total  aicaTated  in  vldulty  ot 
Bobio,  ]8«,I48  c.  y.  Contract  made  lor  re- 
moval of  ICO.MT  0.  7-  from  prlnn  batvean 
San  Pablo  and  Bobio:  all  removed  exceplbig 
11,223  c.  7.  Contract  anlared  bits  lor  eioa- 
vatkni  of  301,410  c.  y.  between  TaberaUla 
and  Bobio.  Third  contract  entered  Into  Fab. 
10  to  BicaTata  3«T  c.  7.  on  mllaa  H  and  It 
and  miles  IS  and  S>;  Onisbed  Hai.  IS.  Total 
amount  ramored  from  Chagras  section  from 
1007  to  close  of  tba  last  year,  0,407,673  c.  y., 
leavin;  esllmatad  amount  of  3,<15|0f4  c.  7. 
Tbis  amount  Incraasad  over  aatimata  of 
Sept.,  igoj,  by  251,9S5  c.  7..  m  excavating 
to  elevation  30  above  sea  laval  instead  ot40, 
made  oecessar7  by  floods,  and  by  allowing 
070,000  c.  7.  for  silting.  Ctaariag,  grubbing, 
and  burning  ol  trees  in  channel  of  Lake 
QatUD  conunanced;  9X.4  acres  cleared. 

Culabra  Cut:  During  Ibe  7<ai  H,0il,75a  c.  7. 
excavated,  leavbg  34,soa,Ii3l  c.  7.  Tba  n- 
malolng  amoont  includes  bicreasa  of  S,403,- 
HO  c.  7.  over  eatiniata  of  S^t..  IOCS,  due  to 
'riidantng  canal  oortb  of  Pedro  Ulgual  Lock 
to  form  basin,  adding  tberaby  033,572  c.  7., 
and  to  allowing  G,I75,«S8  e.  y.  for  sUdaa  and 
breaks,  as  new  ania  developed  during  year. 

Pravloui  to  fiscal  year  movamaot  of  malarlid 
Into  prism  dna  ^most  entirely  to  lUdea 
eauiad  by  movement  of  top  layer  of  cla7 
upon  smooth  sloping  surbces  of  rock  or  other 
malarial  barder  (ban  clay.  In  addition,  sev- 
eral breaks  accurred  in  banks.  Ofthailidaa 
proper,  most  important  at  Cucaracba.  Total 
area  embiacad  since  co 


•t  La  PIU  Paint,  and  ] 
the  Obispo  divaisioa  to 
three  days,  drowning  o 
north   and,      Broak  agg 

put  biwk.  Total  lemoi 
braaks  In  oantnl  division 
iiesc.  y.,  or  IS  pat  cent  i 
from  Culabra  Cut. 
Flocxls  sarioasly  intarlan 
work,  and  one  of  Dec. 
separating  cat  from  Cha 


1,1XS,01 


D  July   1 


1  tbk 


■Ude,  and  S3t,]30  c.  7.  removed  during  llMtf 


'S«e  pp.  2357-2360  fori 
.    explaaatlons,  etc.     J 
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making  navigatiim  easier  by  protecting  t69- 
Eels  from  cross  currents.  During  year  trestle 
extended  1,123',  giving  a  total  length  from 
shore  ot  2.4  mfles.  End  of  trestle  was  within 
4,900'  of  Naos  Island,  and  the  filling  extended 
to  within  iOO'  of  end.  Trouble  experienced 
in  extending  oater  end  of  dike,  due  to  sUding 
of  bottom  when  weight  of  stone  filling  was 
dumped  from  trestle?  SUding  has  taken 
place  at  every  foot  of  the  last  4,000^  of  dika, 
and  continual  settlement  of  roadbed  for  2  or 
8  months,  after  which  it  gradually  diminishes. 

Empire  shops:  On  Nov.  6,  1907,  a  foxoo  of 
merhanica  was  organised  to  work  in  the  cut 
at  night  in  rq;)airing  steam  shovels.  Repair- 
ing of  steam  shovels  and  manuiscture  and 
repair  of  steam-shovel  parts  for  entire  canal 
transfBrred  to  central  division,  Oct.  1,  lOOB, 
when  Empire  shops  were  transferred  from 
mechanical  division  and  all  other  mechanical 
work  formerly  handled  at  Empire  shops 
transferred  to  Oorgona  shops. 

Municipal  work:  Road  8'  wide  constructed  from 
Empire  to  Las  Oascadas  plantation,  2.6  miles, 
completed  Oct.  31.  Road  between  Empira 
and  Paraiso  continued,  76*  per  cent  com- 
pleted June  30.  Road  between  Empire  and 
Gorgona  52  per  cent  completed.  Suspension 
bridge  at  Empire  completed  July  31,  1009. 
Sanitary  work  consisted  of  constructing  17,149 
Usear  feet  of  ditches,  regrading  116,028  Uxiear 
fwt  of  ditches,  cleaning  1,453,841  linear  ftot 
of  ditches  and  56,441  linear  feet  of  concrete 
drains,  layhig  7,280  linear  feet  of  tile  drains, 
eoostructing  56,441  linear  feet  of  concrete  gut> 
tiTB,  and  clearhig  123,597  sq.  y.    P-10»  14-20. 

1911.  Cbagres  district:  The  material  which 
remafaied  to  be  removed  July  1,  1011,  in 
Point  1,  consisted  of  gravel  and  sand  wa^ed 
in  by  the  Chagres  River;  20,455  c.  y.  removed 
and  taken  to  storage  piles.  Point  2:  Of 
gravel  and  sdhd ,  46,102  c.  y .  removed.  Point 
1:91,278c.  y. washed  away byfreshets.  Point 
4:  828,462  c.  y.  removed  by  steam  shovels. 
Point  5:  438,241  c.  y.  removed,  completing 
MctJon.  Point  6:  Section  completed  Oct., 
1910,  by  which  time  112,238  c.  y.  had  been 
ismoved  by  steam  shovels.  At  East  Mamei: 
508,213  c.  y.  removed  by  steam  shovels; 
work  at  this  point  completed  Mar.,  1011. 
At  liamei:  10,0^6  c.  y.  removed  by  steam 
sboveb,  July,  1910,  completing  work.  At 
TabecniUa:  51,070  c.  y.  removed  in  Feb.  and 
ICar.,  1911.  At  Coimito:  731  c.  y.  removed 
in  Mar.,  1911,  completing  work.  Of  con- 
tracts, that  between  San  Pablo  and  Bohio 
completed  by  removal  of  13,^32  o.  y.  making 
total  removed,  170,806  c.  y.  Contract  for 
removal  of  202,140  c.  y.  from  prism  between 
TaberaiUa  and  Bohfo  still  in  progress,  con- 
tractor removing  105,532  c.  y.  during  year. 
Contract  entered  into  Dec.  6,  1910,  for  exca- 
vating 112,450  c.  y.  from  canal  prism  be- 
tween stations  28-1000  and  28-2300.  Work 
begun  Dec.,  1910;  by  close  of  year  58,904  c.  y. 
nniOTed.   Total  removed  from  Chagras  sec- 


tion during  the  year  aggregated  2,301,090 
c.  y., leaving  on  July  1, 1911,  to  complete  this 
portion  533,921  c.  y.  Excavation  in  Chagres 
River  section  95.68  per  cent  completed  June 
30,  1911.  Clearing,  grubbing,  and  burning 
trees  in  channel  of  Gatun  Lake  by  hired 
labor  commenced  at  beginning  of  dry  season; 
182  acres  of  trees  and  brush  cut  in  vicinity 
of  Chagrecito  and  Bohio;  completes  all  clear- 
ing of  channel  throughout  central  division. 
In  connection  with  lighting  and  buoying 
canal  this  division  cleared  373.5  acres  and 
out  tlfi&y  of  trocha  for  running  profiles. 

Cnlebra  Cut:  During  the  year  16,221,672  o.  y. 
excavated;  estimate  a^^Un  increased  over 
that  reported  a  year  ago  by  4,676,278  c.  y.,  to 
allow  for  slides  developed  beyond  the  llniits 
assumed  in  the  preparation  of  former  esti- 
mates. Total  removed  during  the  year 
outside  of  slope  lines  and  because  of  slides 
aggregated  4,879,378  c.  y.,  or  30.07  per  cent 
of  total  amount  of  material  removed  from  cut, 
as  against  15  per  cent  during  previous  fiscal 
year.  Thus  far  10,757,658  c.  y.  of  material 
due  to  slides  removed.  In  addition  to  the 
slides,  breaks  have  occurred,  notably  on  both 
sides  of  the  cut  at  Culebra.  Rational  method 
of  treatment  aettned  to  be  to  relieve  or  re- 
duce the  pressure  as  much  as  possible,  and 
work  al<mg  these  lines  was  directed  in  the 
latter  part  of  the  dry  season  on  the  west 
side  of  Culebra  Cut,  and  has  been  so  success- 
ful that  a  point  has  been  reached  so  that  the 
shovels  at  the  bottom  are  not  interfered 
with,  and  are  enabled  to  move  ahead  with- 
out bulging  due  to  pressure  from  this  side. 
Intermediate  benches  along  the  slope  are 

■  cut  so  as  to  distribute  the  top  weight  and 
reduce  amount  of  material  that  may  have 
to  be  removed.  Work  was  started  similarly 
on  east  side  along  same  lines.  Geological 
formation  of  the  Isthmus  is  very  irregular 
and  the  character  of  material  encountered  in 
the  put  is  constantly  changing,  so  that  it  is 
impossible  to  determine  in  advance  where 
slides  and  breaks  are  liable  to  occur,  or, 
when  they  do  occur,  the  slopes  which  they 
will  ultimately  assume.  Estimate  of  the 
amount  remaining  due  to  slides  may  not  be 
reached;  it  may  be  exceeded.  To  be  noted 
that  6  of  the  good-sized  slides  which  have 
given  trouble  in  the  past  now  quiet,  with  no 
indication  of  further  movement,  and  the 
work  of  deepening  the  cut  and  widening  the 
lower  reaches  has  progressed  satisfactorily 
with  less  interruption  or  interference  on 
account  of  slides  than  at  any  time  since 
trouble  with  them  began.  Increases  in  esti- 
mates of  material  to  be  removed  made  neces- 
sary by  the  slides  wlU  ca^ise  no  increase  in 
the  total  estimated  cost  for  Culebra  Cut,  due 
to  the  reduction  in  the  unit  cost  of  tha 
work;  no  indication  that  such  increases  will 
delay  time  of  completing  the  work,  because 
progress  greater  than  expected ,  and  by  work- 
ing on  the  upper  reaches  of  the  slopes  the 
output  maintained.    The  slide  of  greatest 


\\ 


I 
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B(  Cuancbs,  IT.I  una. 


slide  made  in 


of  Juna,  1911.  on  tba  permanont  bcrm  At 
95'  l«v«l,  ainca  vbicb  lime  ttaon  Hss  been 
no  sign  of  aDy  moTement,  lh«  sl[d«  appar- 
antly  beloji  "dead."  Neit  largest  sUda 
was  the  Culobra  slide,  Drjt  report*!  as  coi- 

opposlte  Culabreestimated  2,3U,7r<1  c.f .  bad 
b«eii  removed,  and  there  Knuln  l,M4,3!IO 
c.  y.  OnwMt  tank  J,71'i563o.  j.  bavabeaa 
lemOTtd  and  there  remain  3,391.300  c.  j. 
The  other  slides  have  dioilniihed  in  impo^ 

Tbesu 


It  ol  drainage  In 
terlnxto  " 


drained  Into  Faclllc  Ocean  by  piunphie 
from  siunp  at  Pedro  Ulguel.  Eight  pumps 
of  various  types  available  on  (he  Islbmot 
nUllied  having  capacity  of  i'.iso  gatloDs  per 
minute,  ArrongenLan  is  in  progress  for  drain- 
ing through  cenler  culvert  of  Pedro  Ulgud 
Locks,  which  will  eliminate  pumps  at  this 
enii,  and  gravity  drainage  soutb  of  summit 
vlll  result.  Dike  seporaUng  cut  on  nortb 
side  tram  Chagres  Klver  [emained  intact. 
AddillonalpumpinslalleUandvater  flowing 
to  north  ol  summit  drained  to  sump  at  Baa 
OblspocDil  of  cut,  from  which  it  was  pumped 
Into  Chngres  River.  There  are  .■<  pumps  of 
various  types,  having  lota)  capacity  of  ap- 
proiimately  59,290  gallons  per  ruinuls.  Aa 
already  noted,  Obbpo  River  broko  mto  tbe 
canal  through  break  at  La  I'iia  Point]  at 
that  time  water  cbecked  and  handled 
through  a  wooden  Qume,  until  Jan.,  wlian 
leinlorced  concrele  flume  7'  bigb,  22'  wide, 


long  » 


n  dis- 


corded floff  at  thi9  point.  Slide  on  east 
aide  of  canal  opposite  White  Bouse,  in  Oct., 
1910,  broke  back  to  Obispo  diversion  dike. 
New  channel  cut  through  a  saddle  so  as  to 
carry  waters  about  1,(W  (arthar  Irom  canal 
at  this  point,  necessitating  eicttvatlon  of 
M.416  c.  y. 
Ai  depth  of  the  cut  has  increased,  egress  for 
din  irains  more  and  more  limited,  resulting 
In  decreaaa  In  dumps  that  could  be  economi- 
cally utillied.  Trains  run  from  sooth  end  ol 
cut  at  I'edro  UIguel  to  dumps  at  Balboa 
and  MiraQores,  and  Irom  north  end  of  cut  to 
OatUD  riaiii,  Tabemllla,  and  over  tbe  0am- 
boa  Bridge  to  dumps  on  Panama  R.  R. 
lelomrlon.  Several  new  dumps  of  limlied 
capacliy  opened  in  Chiigres  section  lo  lalia 
(are  of  lo™l  oii-avallun.  Tabemllla  dtimps 
closed  atier  Uer,  12,  1910,  and  on  them  were 
wasted  i.W-M^  c.  y.  during  part  t 
year;  at  Mirallores,  3,17S,706  c.  y,  wi 
and  4,f'*l,.-4i  c.  y.  dumped  at  Balb. 
reclaiming  land  Irom  ocean  and  in  n 


the 


oftbecul."  Greater  part 
out  OD  ralpcatlon  of  Tana 
Caimito  and  Gamboa  wa 
disposed  of  over  this  sei't 
to  diunpe,  la  miles.  Tw 
dispoding  of  material  dev 
Ing  material  tc 


Rive 


which  washed  t[ 


and  rfsuliAd  In  settleir 
cODIlnued  tor  first  two 
which  it  gradually  d 
ceased.     Tbe  work  o 


of  ditches,  cleaning  l.Tff 


:o  (or! 
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ig  j.HS  UdmI  ISrl  dI  concnU 
[qr  m.SIS  lllical  Int  of  con 
id  cltariDg  Gtl.SOl  Iq.  J.  ol  b 
P-11. 15-2i. 


J.  mnoTed;  of  ttill,  U^IM 
1  b;  conlrad.  CoatncI  actand 
5, 1910,  In  aicavBtbg  UI.UO  c.  r., 
doD*.  Work  b«cnn  Dk..  isiO.and 
1. 1913,  aClai  wnaTiug  l(ie,M2  c.  j., 
ilguUM  hb  l[«bUlt7  to  flnkh. 
I  takon  0T«c  and  la.lDS  c.  J.  n- 
r  castnl  division.  At  San  Pablo 
a  o(  chazuul  raqalrad  ramova]  of 
d  Una  of  Panama  R.  R,,  which 
be  dona  until  Una  waa  abandooad, 
nmaimd  Jan.,  ISIS,  complctad  In 
nmoval  ol  »U,2Bl  c.  7  ,  «>>lcb 
jrtsm.  At  TabamDla  aicavatka 
id  liar.,  1113,  and  flnlshad  uma 


al  or  33,HV  c.  J. 


il  SD.ltf  c.  ;.  betvc 
iuitaredlDtoMar.il, 1910.  Work 
ei  Oct.,  1910;  contnct  compMad 
2,  b7  lemoral  ol  Xn,l33  c.  j.,  at 
l,aao  c.  7.  removed  during  year. 
10  of  Panama  B.  B.  nmbgnkmant 
rhorm^  baaLn  loutb  ol  Qatiin  odd:^ 
Ha.,  imi,  and  llntabed  to  (nda 
I  HB  level  in  tillowiiig  month:  r»- 
imoval  dI  39,508  c.  7.  Small  toraa 
in  blaittnt  alumpi  and  treM  Is 
ikeCbanniL  FrkH  lt>  An;.  31, 1911, 
lion  alio  did  clMutng  work  Cor  Ont 
in  comuKtlon  with  lighting  channftL 
uhig,  gj3.7  acna,  Involvhig  nuuilnc 
al  piDllla  and  cutting  IB3,310'  of 
Bubtdiuant  to  Aa|,  31  thli  work 
by  lorces  under  tba  Onl  division, 
Total  removed  In  Chacna  McUoa 
wi,  uo,fO)c.  7.,  tavhic  isi.oooe.  7. 

ai  IA,47B,7H  c.  7.  removed  Iram  Cule- 
.  Amoimt  remaining  afaln  titcnwiad 
rt  rqnrtad  a  Tear  afo  b;  3,S»i,000  0. 
^1«  to  allow  lor  lUdB  alraod  7  eihUnf 
bacfainlnf  ol  tba  flical  year  and  tor 
Jm  iluni  Uu  oppK  lavale  of  th* 
ol  ttai  (ami,  wbse  ailda  bad  da- 
1  W  wera  anticipated,  and  outside  ol 
in".  Total  removed  doihii!  7«ar  out- 
ilopt  llDia  and  bgcsua*  of  alldu  ag- 
<  S,»IS.|«0  c.  7.,  or  34.9ft  par  ami  o( 
imount  removid  from  cut  u  against 
m  c«nt  during  previous  TWMi  year. 
iue  Uilldaio  luremavadacgracatM 


Wak  in  OH  retarded  on  account  ol  slides  and 
breaks  In  Its  buiki  which  iccraased  as  cut 
was  daqianed.  At  the  Cuearacba  allde,  prao 
Ucally  at  rest  Cor  over  a  7ear,  the  angle  ol 
repose  is  somewbat  slaepar  tban  I  on  S, 
while  Culabra  allde  on  west  bank ,  where  tba 
matoial  b  atUl  miAlBg,  pressnt  slop*  li 
about  1  on  S.  In  tbe  glide  on  wnt  bank  juat 
nortb  ol  Tillage  ol  Culabra,  moving  material 
li  ol  itratlfled  rock  movhig  la  mass  on  layer 
of  Ifgnita  whk;b  has  an  inclimtlon  ol  1  on  7. 
This  slide  developed  early  hi  dry  season. 
Tbaae  ver7  Sat  slopea  ol  the  bank  In  tlw 
deepest  portions  of  the  cut  explain  the  larc* 
■monnl  ol  matvial  added  by  slldeo  and 
breaks  over  original  (atimatta.  Relatively 
(mall  slides  dtr^oped  as  cut  deepened,  hot 
tbe  iBTEaat  una  now  In  motion  b  that  wblcb 
rasolti  troia  a  break  fn  west  bank  at  Culebra, 
arfarBB  of  about  B3  aorea.  From  this  slid* 
3,710,000  c.  J,  removed  during  year,  makln(  ~ 
total  thus  bi  taken  out  of  «,T«s,ooo  c.  y. 
Next  largest  allde  Ite  on  east  side  ol  the  nit, 
opposite Culebn, an  area  DlIU.7acrag.  From 
this  slkle  1,900,000  c.  7,  removed  during  th* 
past  year,  making  total  ol  «,3ao,000  0.  j. 
taken  ont  iinca  1907. 

Work,  begun  Jan.,  1911,  ol  decrtaslDi  presanra 
on  banks  wbtre  breaks  might  be  aip«cl«d 
continued  Ihioughoul  7aar;  3  staam  shovels 
kept  eoDtlnuousl7  at  work  tarraclng  west 
bank  in  vkhiil7  ol  Culebia,  and  tbe  (am* 
number  during  greater  part  of  Tear  on  simi- 
lar work  on  opposite  bank. 

Incrasses  In  nlhnateg  Ol  material  to  bt  T» 
moved,  made  neossary  by  slides.  wHl  cans* 
no  Increase  In  total  ssllmated  cost  of  Culebra 
Cut.  None  of  tbe  slldei  which  occurred 
during  the  year  would  bava  Inlarlered  wKb 
the  passage  ol  ships  had  tbe  canal  bean  In 
apaiation. 

Aug.  15,  1911,  arrangements  perfected  (Or 
draining  tttrough  tba  central  culvert  of  tba 
Pedro  Ulgual  Locks.  Dike  sepirathig  cut 
on  north  side  from  Cbagres  River  remalnad 
Intact,  and  pumping  plant  previously  d^ 
acilbed  continued  in  service  to  handle  water 
which  drains  to  north  from  summit. 

Ing  Obispo  River  and  tributaries,  gave 
troabla  during  year.  In  Uar.,  1911,  craoki 
speared  to  south  oC  Empire  euspenston 
bridge.  Indicating  motion  ol  material  lylnc 
between  diversion  and  cut.  Slaps  wen  Ur 
ken  to  relocate  this  pari  ol  the  diversion 
farther  to  tbe  eastward.  E  xcavatlon  In  Apr.; 
In  all,  3e,lM  c.  7.  removed:  new  porlloa 
1,970-  long  and  located  sio*  east  ol  old  divei- 
ahm  at  Its  most  distant  point.  Empire- 
Paralso  wagon  road  and  railroad  recon- 
structed on  west  bank  ol  new  diversion. 
Wban  water  was  tumeil  Into  new  channel 
weight  ol  threatening  bank  lightened  by 
removing  material  between  old  portion  Of 
diversion  and  raieoli>ui.  Slide  on  east  side 
ol  9na].  opposite  Wbllebouse,  threatened  to 
break  Into  Otilspo  dlvanion  at  that  point. 


1%. 
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UUUrial  ttont 


malarial  slow,  bat  It  was 
nlaaie  dircnion  about  IOC 
allon,  uid  wort  with  tish  In 
n  lowuO  cLoM  of  7«w. 

.  Duitipi  Uivi  lot  wutbii 
I'snal  proper  alur  Fab.  IS, 
to  Gatun  wu  dlsconl  tuned, 
wen  tbine  at  UliaDona  and  Balboa  tor 
tnlns  riia  to  soulb,  aud  relocation  dumpa 
IH  ttslDi  ran  la  north  Diet  Cbi«rM 
River  bride*.  Ualerlal  tram  tilgb  lorali 
on  botb  eida  ol  canal  waited  on  local 
drnnps,  witb  eimptloD  ibat  a  few  of  UdgK- 
wood  tnlui  serving  sbovels  at  Bio  Orand* 
■nd  Culebm  were  nm  over  Panama  R.  R. 
to  dumps  at  Ulniflores  and  Balboa.  For 
finliblrig  work  at  San  Pablo,  3  old  dnropa 
laopaned  aod  1  new  river  domps^tUlud. 
Tabetnillu  dumps  reopened  and  used  during 
M«r„  I»I2,  (or  "astinB  maierl«l  eica-i-aled  at 
that  pobit.  Batvean  Balboa  Y  and  AncOD 
and  Sosa  Bills  n  acres  ol  marabji  land  tbat 
could  nol  be  drained  filled  In,  l,a»,»l  t.  j, 
from  canal  being  used.  Of  spoil  hauled  fitnn 
central  divtslon,  I,M£,1M  c.  y.  sent  to  Gatim 
te  use  on  dam  In  back  fill  of  locks;  2,STZ,Ua 
e.y.wasledatUlrafioru;  3,R30,M3e.  r.nsed 
M  Balboa,  partly  In  reclaiming  swamp, 
partly  in  eit^nding  breakwater  and  tbe  reat 
wasted:  i.X^.'-aO  c.  y.  dumped  along  ra- 
locallon  between  Calmlto  and  Oamboa. 
In  addition  to  aiaotint  wailed  on  central  di- 
vision dumps-15,251)^l  c.  y.— l,S83,BJ6o.7. 
werefumbhedotberdlvisioDi.  Ifateiial  pra- 
Tfously  wasled  at  If  IraDores,  Batboa,  and  on 
relocation  dumps  bavlng  settled  armiy,laniid 
more  ecooomlca]  to  pla(«  new  layer  or  Corm 
new  dump  on  t<v  o[  them  than  to  start 

FiloT  to  June  30,  IRll,  tlie  Naca  Island  trcctla    , 
bad  been  constructed  Cor  i.TS  mlln.    Dnrlnf 
year  (his  trestle  extended  1,300',  giving  total 
lenglbof  trestle  to  June 30,  igiI,olie,IUl',or 
.    Tba  lengtbol  tbe  trestle  OD  Jtina 


fill  e 


W  a 


112,  was  1.3W  I 
■tended  t 


s  Island 


n  tide 


dike  during  the  year 
It  ion  oI  top  of  tniatla 
md  avera^  depth  of 
water  for  last  mile  of  (resile  constmcled  la 
•bout  IS' at  mean  tide,  giving  loUl  balgbtof 
trestle  of  about  2B'  above  original  bottom. 
When  rock  Is  dumped  Irom  trestle  it  bagiiu 
to  settle  as  soon  as  It  attains  a  height  ot  a 
lew  lest,  displacing  ad|acent  material  which, 
pnshinE  up,  forms  parallel  ridge  of  mud.  By 
the  tiiue  tact  fill  completed,  these  parallel 
ridges  aie  about  fiO'  from  center  of  track.  To 
lessen  dlflicultles  and  to  spread  Foundatloiia 
as  m  uch  as  possi  bte,  suitable  material  removed 
by  dre'l^^es  In  chatinel  dumped  In  front  ol 
trestle  and  spread  on  either  side  ol  center  Una. 
A  liuard  appoluied  ID  submit   a  plan  Cor 

breakwater  recommended  boUdlng  doubla 


panofFeb-.onacooim 
In  Caraball  Rtaervotr, 
tag  station  operated  U 
gona  abops  for  mecbi 
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svBikin  tor  prism  during  y«u  con- 
^cbnCat.and  I2,SB1,114  c.;. ra- 
in addlilan,  1&'>,37E  c.  J.  (laTaM 
3£portknia  oF  Obispo  diversion  and 


.90  par  ooil  during  piavloiu  year. 


«,1M),2)7  c.  y.  oyer  M 


ng,  1,334,- 

includss  benching 
pwiura  whicb, 
I,  mar  »lllMr  to- 


il Rscal  year 
ng,  3,>-5B,i00 


fine  approiiirauly  1 
nniDied.  From  Wnt  Culebrs  ellds 
c,  f.  ramovad;  inaklnK  total  Irom 
,o(S,«s7,fl00c.  y,:  leaving  approii- 
.Wi.OOO  p,  y,  Slide  covers  6K  Betas. 
;iilBl>nalldal,e7C,MXIC.y.nniovsd. 
Dial  ol  ij)66,200  c.  y.  removed  since 
r:  Mlimated  ^.nOO.OOu  c.  y.  remain: 

[UllOti.SOiy, 

ured  Aug,  ID.  1912,  nortb  of  one 

y  rajKined  al  La  Pila  I'oint,  nhicb 


Allet  new  cbanuel  had  be«D 


Diii»  and  anangemeuu  niiwie  Vk 
nneimpoaioieintoyBlleyloeast. 
— H  Doc.  740, 63-2— vol  2— 


Bommn  of  dnfauRe  in  cut  contiaued  aboot 
opposlM  Culebia  ualU  tno  shovels  cutting  lo 
grade  on  bottom  produi*.!  uue  rut  through 
at  grade  June  V<,  IVIJ.  Vi'ater  south  ol  nun- 
mlt  dtamed  mlo  Faclflc  Ihroufih  central  cut 
vartol  Pedro  UIguel  Locks  I>ike  sepamtinS 
cot  Ob  north  side  from  Chagrea  Illver  n- 
mained  intact  and  pumpbi^  plauE  previously 


pumps,   1 


•DUllugal 


north  ol  La  Fita  Pobit. 
With  the  opening  In  spillway  at  plus  SO,  vltb 
upper  gsles  at  Padro  Mlpial  not  compleH, 
tared  heavy  treebet  might  top  dike  at  Gam- 
boa  and  do  mfury  Co  locks.  DsclJed  to  raise 
Oaniboa  Udte  loelevallon  78.2,  carrylug  [bis 
tfevat  ion  along  «esldlk>whirhMparuie.i west 

tor  Ih  13  pun>os«  &t 


liuna)  slides 


■lanrHiiberloes.<I;  doneoppo^iteWhiiehouse, 
opposite  the  dlvisiob  otliie  at  Empire,  and 
around  break  north  or  La  I'ita  Poiul.  This 
necvisllBled  handling  I2»,07a  c.  y. 


IS  loaded  In  tbecut  were  hai 

grades  that  bed  developed  due  to 
cut.it  was  necessary  to  use  an  a 
engines  per  day  as  piisliareugmBs  I 

Incline-sat  either  end.  With  cant 


ig  liuB  of  railroad  rploctttlon 


inily  ol  MiraJlor«s 


This  redwtil  Iraliu 


i 


I 


2418       INDEX  TO  BEPOBTS,  OHIBP  OF  ENGINEEBS,  U.  S.  ABBTT,  1866-1911 


dump  north  of  Gold  HIU  started  2  yean  ago, 
and  remainder  dumped  at  Miraflores,  Anoon, 
and  Balboa,  operating  over  Gold  Hill  cut-off 
0/  Panama  R.  R.  That  taken  from  upper 
benches  on  west  side  wasted  on  old  dump  at 
Culebia  and  on  dumps  to  the  south.  284,755 . 
c.  y.  dumped  on  east  side  of  cut.  At  Minh 
flores  1,288,262  o.  y.  wasted;  3,965,129  c.  y. 
used  reclaiming  swamps  at  Balboa  and  wasted 
on  Balboa  dump;  440,725  c.  y.  used  for  filling 
swamp  lands  northeast  of  Ancon  HUl;  and 
4,376,080  c.  y.  on  Panama  R.  R.  relocatiom 
dumps  between  Caimito  and  Oamboa.  Dur- 
ing year  90  acres  filled  in  at  Balboa,  maUnga 
total  of  474  acres  in  all  reclaimed  at  this  point 
Between  Balboa  Y  and  Sosa  HIU  54  acres 
marshy  land  filled  during  year.  In  addition, 
487,106  c.  y.  waste  furnished  other  divisions 
and  the  Panama  R.  R. 

On  June  30, 1913,  Naos  Island  trestle  entirely 
completed  and  filled ,  with  exception  of  stretch 
about  600"  long.  Total  used,  653,242  c.  y. 
Soft  material  was  pushed  out  and  up ,  forming  a 
ridge  of  mud,  intermixed  with  stones  that  had 
been  dumped  in  and  carried  up  by  soft  mate- 
rial, parallel  to  breakwater  and  100'  from  it. 

Total  removed  from  central  division  since  Ameri- 
can occupation  up  to  close  of  year,  107,139,181 
0.  y.,  at  average  cost  of  10.7106  per  c.  y.  Of 
this,  93,305,975  c.  y.  removed  from  Culebra 
Cut. 

Empire-Chorrera  Road  completed;  convict 
labor  employed  on  it  tiansCerred  to  other 
work,  and  small  fbrce  of  paid  labor  established 
for  placing  screenings  and  doing  other  work 
necessary  for  completion  of  road  to  cone 
boundary.  On  Nov.  27,  1912,  16'  Tnacadam 
xoad  from  Gamboa  to  a  point  on  Las  Cascades 
plantation  road,  about  3,600^  from  east  end  of 
Empire  suspension  Ividge,  undertaken. 
Road  will  have  a  length  of  over  5  mlles^ 
Stockade  erected  at  Gamboa  to  house  prison 
labor  engaged  on  it.  Emplre-Paraiso  Road 
relocated  and  rebuilt  for  5,608',  due  to  slides. 
In  village  of  Culebra  2,370^  road  reconstructed 
on  account  of  slides.  At  Lirio  camp  253'  of 
road  constructed.  For  preservation  of  the 
roads  and  comfort  of  public  oiling  of  highways 
during  dry  season  authorized;  treatment 
applied  to  27,000  linear  feet  of  road  in  vfllages 
of  Empire  and  Culebra.  Necessary  to  re- 
surface 16,323  Unear  feet  of  Gorgona-Bas 
Obispo  Road. 

For  maintenance  of  water  8Ui>ply  to  shops  and 
for  other  construction  purposes,  additional 
pumps  installed  and  operated  at  Lirio,  Saida- 
nilla  River,  Gamboa,  and  Gorgona  shops. 

Sanitary  work  consisted  in  digging  4,986  linear 
feet  of  ditches,  regrading  602,578  linear  feet  of 
ditches,  cleaning  1 ,327,6761inear  feet  of  ditches, 
laying  6,426  linear  feet  of  tile  drains,  construct- 
ing 3,852  linear  feet  of  concrete  gutters,  clean- 
ing 847,852  linear  feet  of  concrete  ditches,  and 
cleaning  908,331  sq.  y.  of  brush  and  grass. 
^13,23-88. 


1914.  With  admlsskn  of  water  into  Cule^  -% 
Cut  by  blowing  up  of  Gamboa  Dike  on  ft, 
10,  1913,  central  division  was  at'oX^d. 
Remaining  dry  excavation  in  the  vtnivxj 
covered  by  this,  division  was  placed  uo-Jk) 
resident  engineer  reporting  to  the  :tj^ 
engineer;  all  surveying  woik  and  drelr=^ 
were  placed  under  the  sixth  division  ol  m 
chief  engineer's  office,  and  tba  tr^aspor'^itaa 
forces,  with  those  of  the  first,  fif  tb,  and  kr^ 
cation  divisions,  were  oonoexitarated  unUt 
a  superintendent  of  transportation  and  pi*  K 
with  the  second  division  of  the  office  of  i^ 
dilef  engineer;  the  central  division's  prop^nr 
accountability  was  transferred  to  the  q^*- 
tennaster's  department.    P-14,  2. 

Ctiaciw  ]U?er.    (See  Gauging;  see  Kos.  3S,  US, 
178,  pp.  2382,  24A4,  2365  of  this  Index.} 

Chacree  Taney. 

Profile  showing  probable  conditions  soofi^  ef 
Gatun  SpOlway,  P-08, 196,  pi.  166. 

Chain  Al&dionca-    (See  Ancliorage;  Feaoden.^ 

Chain  Fenders. 

Sump  pumps,  F^14»  113. 
General  plans,  locks,  F-10,  pL  05b. 

Chains. 

Tests,  P-14, 71. 

Chairman  and   Chief  Engineer.    (See  Kfla 
217, 218,  p.  2366  of  this  Index.) 
Duties  of,  P-08, 1. 
Status  of  canal  work,  P-05, 138. 

Chalcedony. 

I>epo8its,  xone,  P-18*  678. 

Chamber,  Valve.   (See  Valves.) 

Channelets*  Boelc 

Working,  Bas  Obispo,  P-07, 48,  pi.  2Sl 

Channels.   (See  Beacons;  see  No.  195,  p.  236S  if 

ihis  Index.) 
Atlantic  division,  P-09, 54. 
Atlantic  entrance,  P«ll,  132,  pi.  7. 
Beacons,  concrete,  P-13, 110,  pi.  17. 
aearing,  C:entral  division,  P-i3, 153. 
Clearing,  Lake  (}atun,  P-09, 80;  P-12.  l». 
Dredge  Corosal  in,  statk>n  2210,  P-13,  XH. 

pi.  58. 
Drainage,  Culebra  Cut,  P-12, 170,  pi.  37, 3x 
Diversion  channel,  Culebra  division,  P-07, 46; 

P-08,  40. 
Depths,  consideration  of,  P-05, 295. 
Excavation,  San  Pablo,  P-00.  90;  P-IS,  170, 

pi.  38. 
(}amboa  Bridge,  near,  P-13, 160,  pi.  32L 
Gatun  to  Atlantic  Ocean,  P-12,  ill. 
(}«neral  map  of  excavation,  P-IO,  pL   <& 

P-12,  pi.  78. 
Gorgona,  near,  P-11, 166,  pi.  39. 
Straightening,  near  l£amei,  P-11*  156,  pi.  37. 
Views  of  canal  channel,  1^1  It  IX,  pi.  31 
.  P-18, 160,  pi.  32. 
Widths,  Culebra  slides,  P-14.  pi. ». 


THE  PANAMA  CANAL. 


mln  nctsoICBiul  work,  P-IO,  K3. 
tt  Noa.  rao,  ITT,  pp.  2300,  23U  ol  tUi 

m  and  «Tp«niUIiina.  r-09,  180,  pL 
O, pi  134:  P-ll,pl.  ii»; P-13. pi.  W; 
;>1. 101. 
lira    charU.    B«gliuilng    wltli     1M7 


port,alKnrtngtti«lByintof  thaoniKkl- 
or  dcputmiDU.  A IM  ol  tb«  chaita 
jrmit  nftrrtd  to  la  loand  to  tba  tU 
mn  of  iKh  i^ort. 

,  P-I4,  las. 

(8«g  Rooks;  WM«c  mppIrO 
tman.   (Sm  Dnltomwi.) 
iwr.    (Bm  Noa.  M.  IX,  lU,  141,  BT, 
.  23S},  Z3M  of  thk  iDdai.) 
tdtay  Wiltaea,  skcUd  Uaf  0,  IWH, 

ncnpbw.    (8m  Na.  3t3,  p.  3tm  at 

1*1,) 

>kor.    (Sm  No.  U3,  p.  im  oI  thh 

mtlorw  Lain,  F-14,  pi.  w. 


m  F-07,  pi.  M. 

>dtt,p-07,e3. 


I90B.    Or|tuihalloi]:Coii>lttaa(th*ai«catlva 

bnnph,whlch  Includa  tbe  dlvlalans  of  posts, 
OOBtoma  and  nyenua,  polka  and  prisooB, 
•chools,  On  protoctlon,  public  voika,  andttu 
ofllofl  of  tba  prosflcutlnir  attomay;  and  of 
th«  Judicial  bnucb,  vhicb  tnclodn  tha  so- 
pmiDo,  circuit,  and  district  courts  al  tba  tooa. 
Tba  baad  of  tba  daparti 


vltH  (ba  RapuMIe  of  Panama  and  loralcD 
npraaanWtlyea  aoctadttwl  to  Panama. 
LaginlatlTa  Bcli,  ate.:  Coagranloiul  lagJalatlOD 
tiT  tba  aona  tncludn  tba  prorbdon  In  tba 
nmdry  dvll  act  Uar,  4,  IMA,  In  net^  to  tba 
id  act  Fab. 


37,  1909,  ralallra  to  tba  as 
owiMnb^  of  laoda  In  tba  m 


«■  Not.  ; 


.    Eiacnttra 


pnrrlalon  raapactlng  appaala  from  tba  Indg- 
nuDtottbadlnrlctcomt.  Ordar ot  Aof.  14, 
igOB,  amandg  tba  Paoal  Coda  of  tha  tone  by 
tapaallng  tba  minimum  limit  of  ptmbbitiut 
lor  Erand  lircaa;.  Ordar  of  Jan.  B,  lODIl,  ai- 
tandi  to  tba  aona  tba  protliloniof  tba  act* 
of  Congnas  napaoIhiE  tba  nw  of  nM; 
appUancas  on  nflroads.  SabaaqaantlyDiDdl- 
IM  bj  EiBCUIlve  Ofdar  Iuim  11,  1900. 
Iitbrntan  Canal  Commbalon,  an,  of  Sao.  Ol 
War,  imdar  tba  ExacutlTa  ordar  of  Apr.  lA, 
1907,  adopted  amandmants  to  I ' 
(OTwnbig  tbaaala  of  liquor,  tl 
latlont,  and  tba  nrilatiom  goramfcg  tba 
collactlon  of  taiaa:  and  anactad  an  ocdlnanoa 
raquirlnf  tba  muiilinK  of  doga. 
Ba70nd40naralatl0QB:  Rslatious  wltb  Panama 
■atlgbctory,  and  ,vltb  otbar  countrlaa. 
Among  matMra  takanup  vtlb  Panama  wara 
nnltaij  work  In  cltlas  ol  Panama  and  Colon: 
ramoval  of  aand  from  Panaman  tanltory; 
pnicban  ol  land  at  Porto  Ballo,  and  itatloD- 
iDf  tbara  lonapalica;  laglslatlon  problbtthif 
aolkltlng  of  labor  on  tba  Istbrnns  of  Panama: 
•  problbltlng  soUcltlni 


cctrlcal.   (Baa  ElactrldtT.) 

Ik  UlbK.  Cokn,  ^13,  aot. 
main,  Colon,  P-t3,  US. 
mproramanta,  tropical  cKlat,  F-07. 

ra. 

InlatraUoii.    (Saa  No.  »S,  p.  n«of 

adai.) 

Ba.  uiually  praant:  lists  of  tablaa 
n|toilamia,maa,l«ttaTa  and  parali, 
7  ordan,  cuaUmi  oparatknu.  distUla- 


H.iakM 


It*,  adml 


of  tatataa.  postal  savings,  polkn  and 
M,  amats,  eoDTlttloni,  crhnas,  prla- 
.daaltu,  accidents,  iiatar  mnaumplkm. 
Is,  taacbars,  ncbool  (rardans,  rVTanuK, 
idltuna,  balaons.  oonits.  inpfema 
,  drcull  courts,  district  court*,  lagfala- 
•<««nbo«  UcaoM,  fins, 


stamps,  tT4,MI.S7,  an  liicraa»  of  3.1  par  caot 
oiar  praoBdlng  year.  Uonay  ordan  aicaadad 
Ibosa  of  last  yaar  by  1480,0(14.(8  In  vsloa: 
ItilfiU  rafbtarad  lattars  and  parc^  aaot. 
Postal  bclllllaa  Incraasad:  \»*  Ttssals  antarad 


4gfi,W7  touUBga.     A 

t  Cristobal   SOS  vassal* 

witblonna, 

!aot«3a 

awai 

Dtarad:  loT  clearad 

witb  tinnaf 

!Sof   429J83. 

Nofsio 

JuuaSO, 

IMS,  1.103 

.    Ranti, 

ia»,989.ffl. 

Act  Con 

!TaS3 

1909,  pro- 

tM«  lOr  la 

Bias  of  p 

Ubllc 

land.  In 

lb*  too* 

fcirapariod 

not  tea 

csed 

25;aars 

Act  aba 

laoTklailo 

ad:  fond* 

br  Burrsy 

abia 

ads  as  hi 

■i.     Trla 

tioa   tor 

SOIVOT    of 

b,  Isth 

nu3 

stsrlad. 

»9^,970.«1 

i:  Force,  Junt  30,  1900,  34S 

rasU    ol    ysar,   0,375.     (Sa* 

Maw   staUona    op«wd  rt 
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pleltdi  117  convicts  conflned  in  DeolWntlsiy 
flti^loseol  year;  convkl^  E6nBrally«mplDy«d 
OD  road  vork:  3  mm  eieculed. 

Schools;  R*otgini(«d  and  iTSUmatlMd;  11 
KbODl3fDrvtilUH,t7forcol(ind.  EnroUinant 
Oct.  1.  IMS,  ea  ulilta  uid  1,(173  oolond. 
Two  high  Khoobi  I  st  Culabn  and  1  at 
Cristobal. 

Fira  protection:  N«w  volnntMi  TompSDlM 
orgaulMd;  at  cIoKOt  jm  t)ienw«r«  IB  vol- 
ontMr  companlM  with  m*mb«nblp  of  38% 
drilled  twlca  a  month  by  paid  lira  depart- 
nunt.  Alarm  lyitem  uMnded;  n  Sna— 11 
In  Panama.  Total  ioaa  from  fires,  (1,738. « 
valUB  eudanEerad,  •SlS,GB3.eS. 

Public  works:  On  June  30,  l«ai).  l.Wl  waM 
and  lawar  anmectknui  In  Panama,  and  ST 
applications  peadlng.  Rantala  orn  100,000. 
Id  Colon  there  wen 


overKa.DOO.  la  tone.Junaao,  l»OB,m«atar 
aod  lawar  ctnmKtlans.  New  public  market 
buBt  at  CrialQbal.  Public  markets  at  8 
placaa.  Public  slaugbtethousea  at  Emplrt 
aod  Oorgona. 

ProMCUtIng  attorney:  InlMmatlon  Hied  agalntt 
SIS  paisom:  3M  convicted. 

Courta:  Supreme  court  held  13  usalons.  Coo- 
flrmed'  decision  of  ciici ' 


decided. 


id  I  case;  S  civil  cute  filed;  fi 
the  circuit  courts,  396  fiUnp  fai 
i:  3M  coavlcled,  and  6G  aoqun- 
l«d.  Cases  e^Blnit  IH  wen  dismiseed;  K 
caeaa  pending;  163  dvll  caies  dispoaed  of 
daring  year,  and  }22  vera  paodlng.  In  (be 
dlibictcourti.S.CrUeiisuajed;  77<l acquitted; 
na  discharged;  5  pending.  Civil  cases  Qled 
against  74B;  731  disposed  of;  17  pending. 
Zcna  funds:  Ac  the  beginning  or  the  flecal  yen 
tH2,eM.73  on  hand  hi  Ibe  Ireaauiy ;  t3in,731.U 
coUacted.  F.ipendlctires.  M11,102.SS  lor  pub- 
lic ImprovBjnculs,  schools,  mainlananca  of 
admhilstrntive  dL^irlcts,  and  contingent  ax- 
paDsea  in  the  postal  urvlce.    F-oe,  X,  17, 


rested,  at  Porto  B 


UIO.  Important  F^iecutlve  orders  promul- 
gated prescribe  peuaitlea  fi>r  murder  In  first 
and  second  degrees;  penalliini;  recruitment 


respecting  the  filing   (rf 


ig  lor  charging  an  equitable 


Sac.  ol  War,  Us 

UalUrs  taken  ui 

■nd  Hdjusiail  Bi 


>  secretary   abolished    by 
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Tatar  nou  fram  prlnl«  con- 
(b«  fiist  thrM-qoartan  of  tba 
>M-.  net  amount  orbiilBrmdcrMl 
anil*dJiiiia  30, 1910,  lia;3S4.  Id 
oDnectiaiu  mwl».  total  Jime  30 
with   S  appllcathuu   paudiug. 


1  R.  B.Co.durinKtheftntttan*- 
f  the  yor,  tx.tn.ts:  net  bills 
I  hmrtb  quarter,  tig,saT.9a.  Ei- 
iritat,  c«T«r,  and  [iailn«  b;i- 
LDsma  and  Coton  autboriied  br 
m  require  amoidmeDt  ol  tilsUng 


w  being  5 


imlited. 


ittornar:  Mtormj  filed  3S1  in- 
aminat  113  petB(nu;  leeulted  Is 
inus;  also  rapraainled  tba  U.  B. 
uai  cases  appealed  to  the  circuit 

■Ola  cOBit  heid  IS  Msloni.  Con- 
lioa  or  circuit  oonit  InScrtmhial 
nvaned  dactnUm  ol  that  court 
il  can.  3  clyll  cases  pending  at 
If  year,  U  filed,  and  ID  disposed 

:laD3  secured  and  Jtaoquitied:  OS 
ised,ai]d  Mcasupoidlni!.  01397 
Ued  during  jBii,  301  were  disposed 
rva  pandlnE  at  close  of  year.  In 
uiti,  «,733  erhninal  c&»h  nled; 
ctloDS  Mcund  and  S13  acquitted; 
appealed,  and  ft  eases  pemliag. 
«et  filed,  1,065  disposed  of,aDd 
atckMaoIyiar.    P-10, 41-44.  ■ 


i«  U,  1910  -"Ta  Cnrther  regulate 
Jid  toralgn  commetce  by  ptohibit- 
ortatlon  tberelo  iDr  Iminoml  lAir- 
lomen.  and  girls,  and   tor  other 


ortant  ol  these  to  establish  n 
Ltlonstolacllilaleaud  proUclni 
ocrlblnE  the  )uriidlclion  ol  Ce 

pliintill  are  nonnshleDts  of 
1U;  wpKtlne  the  coDveynnci 
«  by  nurriad  womeu^  providic 


Olmatters  taken  up  with  Republic  ol  Panaiaa 
iDil  salislaiaurlly  adjii^teil  are  inodirtnttioD 
01  B^feeoient  by  which  Panama  permiited 
to  locreaaa  Import  taxes  on  certain  articlaf 
bom  10  to  16  pat  cent:  chaiging  ol  consular 
bea  by  consuls  ol  Panama  lor  ceniflca- 
tlOD  ol  UocunieDla  coverttii;  sblpmsnts  cOD' 
alfmed  (o  lathinlan  Canal  Commission  and 
Panama  R.  R.  Co.;  withdrawal  Irom  entry 
by  Panama  ol  lauds  situated  In  Republio 
wblcbwUl  ultimately  ba  covered  by  watan 
ol  Oatun  Lata;  conveyance  ia  cerluin  ca.iei 
cituens  In  city  o 


medical 


ospltm 
rs  procection  in  I'anamn  and 

<nul  in    Iteptililie;  atifurce- 


on  Isthmus;  uniform  coacU  rates  for  ion* 
and  Panama  and  Colon;  uniform  Irks  pro- 
Tidicg  for  collection  of  distillation  taios  in 
the  Republic  and  In  (anal  Zona;  public  im- 
protenients  Id  Panania  and  Colon;  aupprsj- 
alon  oIwhite-slBie  trallio  IhrouBh  Punainan 
ports  and  la  Panama  and  Colon;  revL^ion  ol 
eoDtracls  between   Repulilic  and  IsHimiau 

waterworks,  sewer  system,   and  paving  In 

Isthmian  Canal  Cammtssion  with  ttie  R» 
public  of  tanama  and  foreign  representa- 
tives satisfactory. 
Btaamlxiat-lns  peel  Ion  service;  Local  ln.ipecton 
Issued  ae  lic«n.se9  ui  pilots;  7  lo  masurs, 
4    ol  wlilch   issued   as    joint    master-pilot 

under  latluniaii  Canal  Comiriissk>n  drolled 
and  approved.  Duties  of  board  ntended  to 
Include  tba  petiercd  in.<poi'lion  of  all  hoaling 
plant  of  Isthmian  Canal  Commission  and 
Panama  R.  R.  Doud  also  to  eiamlne  and 
license  ohfiuHeurs  of  automobiles. 
Posts,  customs,  and  revenues:  Postage  salu. 
»Ki,M»3,72;  a  derreasa  of  i9ja.3S.  There 
ware  In  the  post  ofTicea  of  lone  on  June 
1,  unpaid  money  o 


KU2,H 
payabi 


veen  tone  and   Costa  Rica  con- 
eslaljlished  at  Toto  Point.  Atrreo- 


1   U.  ( 


IsysK 


lion.  2fi4  ves.'ieli  enlerwl  Ancon,  with  ton- 
;o  uf  4&7,74l>;  and  2G3  vessels  rle.ire'l.  with 
iia^e  ot  iH.S'i.    At  Cristobal  ■'63  vessels 


kMplsg  Ibt  watersheds  In 


building  lots  and  l,;ibl  lor  tigrkultiiral  1» 
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■  deciMM  ol  53n,  du«  targtlr  to  a 
ol  leases  In  Mlnfloraj  and  Qatan  Lain  inu. 
Learns  tor  sgrlcoltural  lands  covered  3^ 
acru.  Rants  collected  (ononiited  to  t33,4n.l3 
tiza^7«  ooUef^ted  on  acnoant  ol  guanl  tu«s 
and  licensM.  Ot  this,  tli,3ia.W  br  dUn- 
latlon  uues.  K8,«a  lor  Umdmb  tor  nl«  of 
UqnoT,  ttI2.5eK)iliiwisel«s  bom  Innmuoe 
ecmpanla  doing  buiinessiD  toot,  and  II W 
lor  38  licwiSM  lOr  motor  vehlolea  fn  ion*. 
PoUoa  and  prisons:  Force  conslsled  on  lone 
30,  lail,  of  ■  chieC  and  aolitant  chief,  B 
derks,  3  tnsiMCtan,  4  Ueulananti,  8  BK^ianti, 
sa  corporals,  117  flrst-clam  wMte  poUe* 
offican,  and  llBooloredofflcen.  Airaetadni- 
tn;  year,  5,85B,  of  wtalcb  6,tCO  malaa  and  UB 
kmslea;  SO  pec  cant  contlcted.    IIS  ocoiTloti 


era  practicable,  especially  on  toad   and 

dnble  ebatacten  from  Canal  Zona,  ill  per- 
■ona;   3  pardom  gnntod  and  3  amitamm 


the  paid  fire  force.  Two  volunteer  eomiwikB 
dbbanded.  Nev  volanteer  company  orcao- 
iud  at  Toro  Faint.  Fire  station  opeoed  at 
Uoont  Hope.  At  Oatun,  oneAory  buildlii( 
constructed  to  proTlde  qnaiteix  fn  paid  flra- 
men,  NewslleselectadlDratationatCrlnobaL 
StotloD  at  Culebra  moved  to  new  alio  on  ao- 
count otalidig.  asialarmsofOreraspondedto 
doilDgTear,  14  of  which  lUn;  I  Id  Panama 
andti  lnColaD;11TlDU.  e.  property  andst  In 
pn^nity  ofPanomaR.R.Co.  ValneoID.S. 
and  Panama  R.  R.  proparty  tovolTed, 
|3,I83,g3!,31.  Total  1(8S  estimated  at  tI7,4S3.Cl 
torn,  S.  proparty  and  K,I23.07ll>r  proparty  of 
Panama  R  R.  Co,  Largiet  Ore  In  Colon  go 
liar.  !3,1B11;  loss  to  the  Isthmlaii  Canal  Com- 
misaian,  (14,394.83. 
Pnbllc  worlta:  OrganlaaClon  conststi  of  1  supv 
bitendent,  I  assistant  suparlnlHidanI,  6  cleAi, 
1  Inspector  and  messenger,  3  Inapeclora  of 
plmnblng,  1  fnapecloi  of  melen,  l  market  bi- 
specU>c,3  engineers,  8  foremen,  II  maarau,  13 
pipedttsn!,  lOlalioran,  and  1  carpenter.  In 
Panama  IfiOt  oonnectloni  mada  with  wstw 
mains  and  sewers  and  43  applications  pand- 
tng.  W8l«r  rents,  Uital  Kit  year,  VSfin.4t. 
The  Republic  required  to  pay  t4,3lA.(n  In 
ordar  to  liquidate  proportloiiBto  part  cost  of 
water,  sewer,  and  street  syilams  mt  year. 
In  Colon  &S9  conuectlons  made  and  M 
applications  pending.  Collections  In  Colon, 
I7e,«3.l0.  Bepub!lcreqnliedUipay»3,T«J3 
to  liquidate  pfoportlonate  part  ol  capital  cost 
olwater,  sower,  and  street  systems  due  tx 
year.  On  Sept.  30, 1810,  nen'  agrcHnents  or 
contracts  enierwl  intowlib  Patiama provid- 
ing forquBrlBiljBiljustmentorallpBymenta 
do*  by  Republic  under  plan  ol  amortlxatkn 
ol  cost  ol  water,  lewei,  and  street  ifMamiln 


June  30.1811,  II 
•  and  IB  iDT  ooloied  i 
Comrti:  Supreme  c 


1913.     live  0 


THB  PAHAICA  CAMAI^ 


^a  ami:  aioiclM  o[  lOD*  forto- 
'  OMon  Liki  lame  Iflnc  wiUibi 
RcpnbUo;  optntlott  olCbtimi 

iw  In  Rtpubllo  and  uot;  wljust- 
omablleUoviM  tftias:  tnMiteano* 
uDilnColoii;  tniutK  b;  Panama 
to  KipabUo  ol  o«rtain  loti  In  u- 
lodilCiiiMil  oppoalu  HoUl  THr- 
cm  of  sobooli  fgt  "*"*"*"  ohSd- 


tdirttlia 


p«M>n  cbugad  vHh  ertm*;  da- 
r  gsmblan  and  othai  nndiilnbli 
itrtng  In  FuiUDa  and  Colas;  op- 
Bloons  Id  CoIod  iwar  taut  Udk 
t  of  lava  of  Rtpubllii  proMblllnc 
i[  Ulnraii;  atUmpUd  tieiclBaof 
orltj  OD  toot  tenttury  b;  polloa 
ApabUciadmliibilntkoof  aitaMi 
it  Panama  wbo  dl*  In  Eona;  nui^ 
«pabUc  by  FroUstont  mlolstwi; 
ispaction  of  baggaga  at   I 

■tatkm  bj  Republic ;  r 


:Ual  CmnmtaiLBp  irHb  RapnbUo 


ncomiaandaUoD  mada  to 
oIWD*.  Jima3a,lW8,popiilatkia 
bat  tba  acconoy  of  thla  q.tut- 
ufbt  advlnbl*  talakaauw  ev- 
il, Uk<D  M  Dl  Fab.  1,  ISia,  rnaltad 
irlm:  ZiMM  population  (tncludlnc 
70ttbaCaiul  Zona,  tba  Commia- 
■i«Dt(  at  Porto.  BaUo  and  Mombn 
loD  BtHbukd  Taboga  Sanitarium), 
nplofiaa  of  tha  Iitbmlan  Canal 
n.  Panama  R.  B.  Co.,  and  rarlogt 
lactara  atmibarad,  aa  of  Tab.  1, 
t.  Of  tba  83310  paraona  mnmat- 
Rw,  IfiH  Colomblana  aad  T,m 
:;  BtlotBl8,tGT,t,ST0m»laa. 


1.    PoMa(aial«ilDrr«v,IS7,BM^; 

il  U^ltm.N  ovat  prariout  raar. 

D(3  iTsum  Htabllahad  Pab.  1 ,  1911. 


Unpaid    monay  ordcn 


raw.M 

Id  (33: 

•Dt«nd  Ancon,  viih  total  tonnaga 
3;  am*  nombn  gf  Tsnla  clcsrad, 
oaw  01  tll,aa.  At  Crlatobal  384 
Bliod,  itltb  tonnaia  ol  TS*,ISII;  sod 
ill  elBind,  •llh  tonnaga  ol  Tls,iU. 
I»  Kua,  ef  rhleb  S76  tor  bofidJng 
^  fortgilcnltani  lands;  a  damaaa 
3.      Rbui     MUectad,     119,033.54. 


tua.ATt.H  Kdlactad  from  ganval  taiia  and 
UoBaea.  «0  latalaa  vara  laltled. 
T,I»S  Btnata:  S.lSa  malaa  and  003  kmalaa. 
TV  parcantoonvlctad.  141  oonTkti  oouflnad 
InpaDlUntiar}  at  Oulabra.  Stockada  aractad 
m  Uandlngo  Rlvar  IQc  lamporaiy  booaJsc 
ol  ooUTlDta  bnUdlnc  Empli»<)b«fara  Rokd. 

ttai7  bnlldlnp  at  Culabra. 
In  dtrfaloD  of  Hia  protaetloD  a  dbobarga  ol  1 
flraman  and  amploymant  oJamotoranfbiatf. 
CoDcnta  Bra  itatlon  at  Ciirtobal  complatad. 
Small  itatloD  at  Balboa  ranio««d.  Ttrotl  ita- 

oombloaUou  aulomobOeQieangliKBaiid  boaa 
wagoni  pnrcbaaod  doring  ym.  333  alarma  of 
On,  18  of  wblob  «ara  falsa: «  van  in  Panama 
and  1  tn  Colon;  100  vara  In  U.  9.  proparty 
and  11  In  propartT  of  Panama  R.  R.  Co. 
Value  of  IT.  a,  and  lallKjad  property  In- 
TOlTsd,  (l,7W,B8fi.S§.  Total  loai,M,S3R.S8lgr 
U.  S.  ptoparty  and  1101  for  proparty  of 
Panama  R,  R.  Co.  Largnt  lira  on  lona 
totally  daalnyad  1  private  frama  dwalUnga 
at  Uiraaoru  and  cauiod  loai  of  KfiK.  Yaar'a 
Dm  multad  In  12  Injuilaa  fnini  bntni;  1 
deatba  oooiUTed,  1  from  axploalon  of  gaaolina 
lomta  and  1  from  aiploilon  of  alcohol. 


data,  and  35  appllcatloni  pending.  Watar 
tants  from  prlnta  coosumei^  [or  tba  Ont 
threfr^uartan  ol  year  In  Panama,  H7,4R1.7S; 
and  bills  rand«ad  for  last  quartfii  aggi^Eatad 
t3i,iX.X,  FortbaMooDdandtblrdquuien 
offlacalyaarwatATfcUactlanaitoedadraqulTfr 
mactiby  (4.293.16,  wblch  amount  was  placad 
In  tha  amortliatloii  fund  to  ba  applied  lo  re- 
duction of  coat  of  vaterworka,  aawan,  and 
paramoits.  In  Colon  731  connections  mad* 
with  iratar  malna,  and  45  appllcatioiis  pand- 
big.  CollactlonilDCo]on,fir9ttbree-quanan, 
I5N,S31.W;  natbllli  renderad  IDr  Fourth  quat> 
tar,  t>1,Bl3.))0.  Republic  paid  II0,M3.I1  to 
llqaldata  praportlouale  part  of  cost  of  water, 
aaver,  and  itreet  systemj.  In  tooeMl  waUr 
K  public  markets  a  reva- 
jl  year  opened 


I,  1911.  1 


chll- 


whllesand  931  blacks, 
ao,  Iflll, 96 bufldlogs  used— 11  for  white schoola 
and  IS  for  colored  schools.  Uedlcal  hupeclion 
of  puplla,InaucnTsied  during  pncedlni;  year, 
continued.  Buprema  court  held  11  aesslona. 
AJnrmed  decblDns  of  circuit  court  in  4  crim- 
inal caaes  and  reversed  ruling  of  that  court 
In  1  crbnlnal  caie;  4  cItH  aara  pending  in 
•uprama court, S were  nied,and4dlgpoaed  ol. 
In  circuit  conrta  567  crimliul  cssei  Initliuied; 
S53eonvlctlons,  IXncqulttala.BndMdlsmla- 
BleddurlJiES'oar;  4Udlaiiosi>'\  of,  IK  pond  big. 
In  thedhlrlct  courts '.l^'crlTTilnal  cnsoshiall- 
loted;  5,IS3  convlclkiDasecured,  I, OU  acquit- 
tals, 350  dismissals.  52S  flppeala  to  circuit 
courlB,  iBivhi)!  4  i-nscs  pending.  1,305  civil 
actions  brought;  1.2^u  disposed  ol  ond  36 
pending.    F.13,H-62. 


I 


I'  '1 
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1B13.    BcTUi  acU  of  Congnss  uxl  i  Jobit  to  Z4T.    S,SZ7  umts;  <,07R 

molulloiu  aOeclInt:  tb*  Puunu  Cuul  uid  fenuUcg:  TT  per  cant  nmvicia 

loneetuc'ted,  nKwilmportantbttng  P 
Canal  act,  approved  Au^.  34, 
lor  opeDlsg,  iiiatnt«nspc€,  protactlon,  u»l 
operation  oF  canal  and  santtatloa  and  p>TBiL- 
mmlolion*.  FaurDrdtnancMuiBetod.iiiort 
important  ol  whicb  un«nd«d  oartafn  rulM 
gOTflmins  na  Tl^tlon  of  canal  and  af^iTtacbd. 
Rnohillaii  adopud  tbu  oo  toitliM  Ifcaniw 
be  granted  for  lale  ot  IntoTlntlDf  Uquui  <n 

NegotlatioD*  carrlid  on  vltb  RapubUc  in- 
clude iDllowing:  Amat  br  Panaman  polio*  U 
lathm  Ian  Canal  CommlalonamplDTieawtill* 
•ngsEed  InperionnaiicaoldiitlcalnColaDaiHl 
Faoama;  reciprocal  Ucanalng  of  carU  and 
wajona  nasd  In  truisportatlon  ol  merchao* 
dise  In  Bapubllc  and  lona;  mnniclpal  and 
nnltary  ImptorBmBnti  In  Colon  and  PanamK 
fuperior  right  of  U,  8.  ndder  trvty  to  nie 
rlTsn  and  ■treama  of  RapabUc;  daportatlan 
to  Republic  ot  ei-CDnvlcta  vlw  have  Mrred 
»;  admtalonol 


Infantry,  and  wireleBsRatlotia.witlioattn(ai> 

In  cuxtonu  ralea»  ooverlng  iblpmants  coi^ 

Panama  R.  B,  amplayeai;  collection  ot  ciu- 
toms  duties  od  pan»l-paet  packagea  oomlng 
tbiough  poit  ofTlcca  ofioae;  eMabllabmait  of 
nnllDnn  schedola  or  rates  to  be  charged  br 
tniuportliiE  paenDgers  br  antornDbOe  Ix- 
twHm  point!  In  lOne  and  Colon  an 

UciutB  oovertng  pasaage  U 
tax  upon  staamablp  aj 
In  lOtis  and  Bepublic. 
puJillc  and  vlth  foreign  raprBBflolaUTiB  ia> 
Ueclorj. 
Local  lospaolors  Isaoa  88  lloenaea  to  pQoti:  U 


13  Ucanaea  aa  navlgatota 


130  cbaulleun. 


oloea  of  rear  there  was  on  depoalt  In  poatal 

■iTlngs  banla  MU.Wa  Tbais  war*  onpald 
money  orden  aggregatlsf  tlH.MS. 

381  Toaula  entered  Ancon,  vlth  tonnage  of 
K3,m,  and  383  vessels  cleared,  with  tannan 
or  556,306.  At  Cristobal  WO  i  aiialii  antand, 
Tith  lonnaga  of  9ffi,7Dl;  and  2S3  vwiili 
cleared,  with  tonnage  of  SiS.7C0. 

SIS  leases,  of  nblcb  311  were  inr  bufldlne  loU, 
1  for  land,  and  B  lor  boBdlngi.  Rente 
amoanlwl  to  U.in.K.  t!a.SiiM  collect*! 
tiom  general  laiea  and  Ucenns.    470  eatatea 


sgttlad. 


Inff  ia  atm;  14  foe  wbltia  ar 
Uedlcal  bupectlon  oontlniMd 
mat*!. 
Bnprama  couit  held  X  aavlo 
olalons  of  the  cfimit  coorti  1 
declfllona  tn  3  crtmloal  case 
pending  In  aupreina  court, 
disposed  oL  In  dicult  com 
cases  iustKuled,  out  of  whkli 
n  acquittals,  and  ST  dlsml 


10  fori 
Etc.    J 
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,   (So  Cumiti.} 


;  not  databla,  r-0&,  130. 
a  CubI  CominlBloii  igapJny  tUgfbla 
^tkn  DO  gtatnl  raflfUr.  r-18,  AlS; 
m. 

a  dlracu  UiM  anrT  appolntinant 
I  tb*  (KcatlT*  mnica  M  Wasblnctai 
da  •ftbtf  Irom  tlw  UaU  of  th«  CItO 
from  the  Ikta  si  tb* 

nuwl*   bf  tb*   Fnaliltfit, 


of,  witbout  salts,  P-14,  E». 
Isc  or  I^e  Oatmi,  F-l  1,  M. 
and  dHd  laplajim,  F-llt  3S3i  W^ 
-19.415;  r-lS,4IS,e3];  P-14,aM. 


Sm  Na.  U8,  p.  3304  of  thli  Indax.) 


n  iwd   far  tMttni,  F^^ta,   IBS,  pL 

B. 

I,  KB*,  JP-ia.  S7T. 

mvlgatkn,  P-IS,  KK. 
CB  biwbi,  QstnD,  P-09. 8tL 
,  Lab  OUim,  P-IS,  IM. 
E,  F-14,  H). 
«)iti,P-13,  im. 
rmln^,  P-ia,  Ite. 
vWiiii,F-18,l£>. 
Bkalii.    (SnBiab.) 
M  EmploTMe:  M*  So.  in,  p.  IMl  of 
idu.) 
Liii'Bka,  ancntiTt  diputment,  P-14, 


CkMum.    (8m  Tarnitnals,) 
doDda.    (6w  llMaoioh^r-) 
CtubhausH.    (B«No.34;,p.Z»Ti>rtbl«Indu.) 
(Bm  EmploT*n.) 

AtUnduict,  F-ll.SJt. 

Actlv1tlH,r-ll,U3. 

BtuwuofelDba,  P-14,  408. 

Ciiitobkl,  P-OT,  W,  pi,  IS,  lU. 

Culabra,  F-07, 8,  SB,  pi.  1,  111. 

Eiacutlv*  connclli  Hud  adylsorT  commttUa, 
^io,<3t:  P-ii,s3G:  P-ia,us. 

Sducatlcoal  work,  P-18,  UT. 

Equtpamt,  F-IO.  43£;  P-Il,  611;  P-lil,  5S7 

FbucM,  r-^  438;  ^11,  t3t;  r-ta.bM. 

P-IS,  u». 
UlDlbMblp,  r-10,  430;  P-11.  m:  P-12,  AS?, 

RabttbsmtB,  ^13.  KM. 

Wanm,  prirOteu  for,  ^lO,  438:  P-ll.GiS. 


.    (SmOi 


1,  EiteuUra.) 


Coal  and  CoaUnc. 

■•  Ancon  "  coaltog,  P^7,  4S,  pi.  3*. 
Atlantic  twrnbula,  P-ia,  US, 
CnUing,  cvilnl  tUvision,  p-1),  IH. 
CoBllnj,  Ciiitobsl,  P-14,  pi.  113,  114;  P.14, 

40,  m. 

CoalluE,  Balboa,  P-l«,  103,  pi.  IIS,  117. 
Coaling  plants,  P-18, 31S,  317. 
Cbuts,  Las  CaKMlai,  P-07,  SO,  SI,  pi.  SI. 
Chnta,  Podro  Wgual,  F-07,  HI;  P-08.  im, 


if,  P-09,  SI;  P-12,  IM. 

ConiumptlDn,    Culabn    dlvblOD,    P-OTi    4.':, 

P-08, 40. 
ConnunpClon,    c«nlnl    dtrUUD,    P-ID,    igiL: 

P-1 3,  ibt. 

DapoilU  or,  una,  P-13,  S78. 

EuaTBtkin,  GOaUng  plant,  Balboa,  P-13,  2M, 

pl.M. 
Eqaipmnt,  coaling  plant,  P-14,  ISO. 
Padflc  Mrrainali,  planta,  ^13,  IW. 
Plva  in  nana*,  Balboa,  P-14,  pi.  7J. 
Pookats,  Balboa  ttfmbul),  F-14,  pL  17. 
Btallona  lor  coaling,  Balboa,  P-14,  X. 
Btatlona  tor  coolliig,  TalCir  Iiland,  F-IS,  lil. 
Station!  for  cwliDg.Crtstobal,  F-14,  pi.  31,  uz 
Babaldlai;  plant,  t«nnlnali,  P-IS,  ua. 
Tannbalii,  r-ia,  US;  F>1S,  XS. 


I 


dttlaa  of  paynwii,  9-00, 11. 

Bm  llMMiDliitj;  aaa  Km.  7,  187,  pp. 

id23efio(tliliIadai.) 


Tacrolnal  plant,  P-14, 188. 


I 
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Colon.    (Bat  Noi.  3a,  li 
Index.) 


>.  23S,  23H  Dl  UJt 


o(  ouWr  harbor,  dlract 
•nOancs  to  anal,  tamt  harbor,  and  conipl*- 
tlon  ot  Oatim  dlvenlon.  Bids  iinlMd  lor 
widening  and  deepening  Colon  and  o(  tba 
canal  lor  nnptlou  of  coDstmcUoii  msUciaL 
Bids  tw  high.    F-oa,  II. 

Togrn  on  a  swamp.  DISlEOlt  to  tanllaU. 
Tamporar;  majuuns  tskan  antQ  Una  of 
canal  larmluui  b  &ied.    P^S,  43. 

1910.   C(ri(m  and    Pana 

originally  undntalui 


n  of  Colon 


el  Colon  ai 

portions  ot  thg  towns, 
aastward  ol  Improvad  » 
sanitary  ragolations:  additional  ar«  tir 
building  purposes  oonslderad  naccaiary  and 
■dTlsablc.  Caruin  dlatrlcu  in  Panama  bum 
ap  without  aiunston  ot  paving  and  ot  aaww 
and  WBtaTmAlna,and  Isthmian  Canal  Com- 
mlasloQ  In  1908  submlttad  to  Congnss  an 
•itlmataottl.aOO.OOOIor  aitandlng  municipal 
trnpiovamenla  In  tba  tno  cillM.  Act  Uar.  4, 
1909,  making  appropriations   tor  canal  In- 


In  addition,  La  Navsrla  g 
and  bitarcepting  mwdi  laid 
tngofCantial  Avmue  and  i 
Suryor  and  plans  mada  I 


undsitoU:^  work  duitng  drr  i 
ISOa-ia.  Amount  thus  appraprlatad  will  ba 
added  to  that  alnad;  aipandad  Id  two  dtlM 
and  retunded  at  and  ot  the  SO-fear  period 


mofwi 


i:  Work  In  Colon  cotnti 
Dl  D  Street  storm  sawer.  At  close  ot  year 
work  about  halt  Onlsbed;  e,473  c.  j.  eica- 
TBted.l.SZSc.  y.  coDcrate  laM,  and  1,<MI  c. ;. 
olbackmimsde. 
Panama:  Slmts  graded  and  maradamlMd, 
aud  seneis,  water  mains,  and  coDcrete  curb* 
and  gutters  placed  as  lollows: 


Pav. 
Ing. 

Curb- 
ing. 

ss 

Cocoa  a  rove  district. , 

24; 210 

Is 

i;j7s 

Lln.fl. 

JEffiir"""' 

fis 

Sewer 
laterals. 

Waler 

as. 

aDBChapalldUlrlct.'," 

'ees 

7,M2 

^1 

^^ijC^'llstrlct 

*'m 

Colon  Dlvlaton.    (Bee  No.  1 


outlets  at  either  ent 
alavBtlon  at  Eighth 
plated;  12,t(Sl  c.  ;. 


excavated;  6,000  c 
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1  betDS  kept  open  b;  3  oM  Fnodi 
rhich  tud  bfwn  repklrsd.  Work  on 
ioa  bMM  beSD  dslired  a«b](  to  Uek 
kl  ol  »ll  kind*.  P-oa,lH. 
irkled  Into  1  •aotksw-Crkrtotal 
rom  Uk  to  Hindi,  and  Oittm  no- 
idJ  to  BohlC  lUnalluBoiK  nu- 
faiCi,  plana  lor  dndtei,  attla(  up  ot 


[ilaiit  uslts,  ato., 


(SteHtaltlL) 
a.   (BMN(«.ai«,3u,p.  anottUi 


ipatkn  ot  KB*  benBfloU  to  lea 

,  F-Ofi.O. 

of  termlDtl  ptanti  to,  ^14. 1S7. 


««tliiialad  M  aboat  ti,OOOjOI)0  p«c  anDDm:  of 
Mlcaragiia  tmita,  iboat  C,300,oao:  ravenaa 
aimnallr  at  n  par  too  voold  not  permit  a 
ratUTD  ets  the  capital  inveiled.  Aunoal 
trafflo  would  tnenaae  iteadllj.  Rates  on 
Snea  Canal  about  tl  a  ton;  oat  pcobabia 
that  Bvm  Canal  would  find  It  proAtable  to 
reduce  Iti  loUi  to  oompate  wlUi  an  Iithmlaa 
Canal.  It  mltht  be  eipedient  to  reduce  tolls 
to   an   lattunlin    Canal  to  cover  onli  the 


3d  U,  p.  Z3tl  of  tUi  Indax.) 
ja  o[  canal  at  lathmoi  twoMd— In- 
and  coniinerclal.  Canal  would  aMM 
i^B  d1  Indnstrtea  b  ttmy  aaothn  al 
1.;  would  remove  ratrietkBU  In  ob- 
Eheaper  raw  maleilal:  and  would 
BbDltjattltf  U.  S,  to  compete  wttb 
itlau  ior  world  trade.  PadOeooMt 
ea  wimld  buneflt  alio,  eapeckll; 
■  probable  redtwtlon  in  Irelgbt  ratea. 


wonld  be  notable  tenrabla  eOeeta 
steru  and  goathem  parte  al  tbs  V,  B. 
ila  Donnectlnc  tha  UtoiiBtppl  Valkj 
ulflc  porta  would  probabi;  tee)  canal 
ttlon  moit.  Bailing  craft  wonld  oon- 
tvlng  waj  bebre  itaam  craft,  but 
snld  not  be  eliminated,  latlunlan 
iipKled  to  produce  lai^  ncult*  la 
ilEE  tndnatrlea  and  oomraeroe  of  Pa- 
Ban  oountrlea.  New  route  would  glra 
dadded  advantage  over  otber  natlODi 
Lnde.  Canal  at  Istbmu*  would  prob- 
Lacfl  U.  B.  on  equalltr,  In  dlataocei 
:un^,  In  trade  with  tbe-OrtacC  aad 

laiiB.   p-e9,  lUhiaa, 

cargo  tonnage  which  would  chooaa 
outa  at  lam  (ware  canal  eilatlat), 
rco^i,  r-ea,  isa. 

I  that  Incnaae  at  about  tt  per  amt  a 
would  raiiB  traffio  of  £,000,000  In 
•  7,000,000  t«u  ta  1914,  and  that  a 

■  10  jeera  would  n 

100  In  ieu,  r-wt,  let. 

irongb  canal  would  depeod  In  partm 
[n  filing  than,  the  principal  ot  mait- 
ovenue  eouLd  not  wisely  be  fallowed, 
le  lubordkiatB  to  proraotkm  of  Indoe- 
d  commercial  upect  ol  U.  B.  propeM. 
UbJBo  o(  7,000,000  lona  at  IBl*,  at  |1 
juala revenue 0/(7,000/100.    Aaooitot 


at  during  the  n 


lU,  lot. 

Belathe  cammeraU  advantagea  ol  Nlearacua 
and  Panama  routaa:  DIatanca  loi  American 
eommerca  gauerall^  would  be  leaa  bj  Nica- 
ragua route.  From  Europe  to  weatem  South 
America,  dirtanoe  leaa  t^  Panama.  From 
Europe  to  North  Peclfle,  Nicaragua  route 
ilivter,  II  honn  required  far  peaasge  Ihrougb 
Panama  route;  33  boura  thiuugb  Nleangua 
routei  which  would  allghU;  afl:aet  the  neer- 
DeM  ol  the  two  oppoalte  coaila  of  U.  S. 
through  Nksracia.  L*ttet  route  better  far 
^llQg  ablpa  (EWt  an  Important  factor). 
r-90, 1(6,  IBS. 

Comparison  of  benaflte  to  V.  B.  and  Europe: 
D.  B.  would  derive  greater  benefits.  Benefit 
to  Europe  onlf  ol  a  oammerclal  nature:  b> 
V.  B.,  commercia],  paUtJcal,  and  InduitrlaL 
r-B9,1t6. 

REPORT  ON  THX  INDUBTBtAL  AND 
COMMERCIAL  VALUE  OF  A»  ISTH- 
MIAN CANAL:  Emorj  R.  lohnson.  Ph.  D. 
Member  ol  tha  lathmlan  Canal  CommisalDn, 
pioEeaaor  of  tranaportatkio  and  eommerca, 
etc.    P-i»g,»y 

la  report  aecnred  matnlr 
B.  Main  purpoae  of  the 
report  to  give  raaulti  ol  InveatlgatioD  to  de- 
termine comparative  valnea  of  the  Nicaragua 
or  Panama  route.    P-BS,  S1&. 

Scope  and  nwtboda  pursued  in  tbe  Investlga- 


i  trade  of  the 
aouthem  portion  of  U.  B.,  F-OQ,  £19.  Cotton 
Induitriea,  P-ft9,  SIS.  Iron  and  steel  tradfe, 
r-M,  S21.  Eiportatkm  from  aoutbem 
Statse  of  loreat  producta,  P-99,  £21.  Fer- 
tniier  trade,  aouthem  U.  S.,  P-9S,  £23. 
Oaneralcommerce  of  Ouir  porta,  P-8fi,  534. 

EttectofoBnalonlndaatrleaaiid  trade  of  Dortb- 
natem  parte  ot  U.  8.:  Chancterlatksafthle 
regkni,  P-99b  £31.  Textile  buslneaa,  F-9h 
£38.  Commerce  o(  the  North  Atlantlo  porta, 
r-09,£39. 

EHect  of  canal  on  Central  West:  Industrial 
reaouroea  olChii  region,  P-sg,  533.  Eilsthig 
routea  at  shipment.  P-<K>.  £34.  Industries  ol 
Cleveland,  P-Og,  &Z4.  Clnchmatl  and  the 
Isthmian  Canal,  P-09.li3fi.  Indiana  trade, 
P-»»,  £30.  Trade  of  minals  and  Wbconsin, 
p.e«,  £SS.  et.  Loub  trafflc,  P-Bft,  S3T. 
Efieot  ol  csna)  on  transportation  facllillasol 
the  Central  West  of  the  U.  8.,  P-«e,  UT. 

Ellect  ot  canal  on  Pacific  Coast  SUtei:  On 
Califtmia.  P-OB,  £38.  On  the  lumber  and 
I  of  Oregon   and    Washlngtca, 


\\] 
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P-9e,  UO.    On  the  PacIOc  OMit  Ksbsrin,  E7S.    EaeotolUhmlHi  * 

P-M,M1.    On  Uw  bopa,  wool,  and  miaanl  nlhrmri  eipseted  to  be 

tHUinuialtlu  Picmcciiut,F-Q9,UI.    On  nta  wOl  hm  to  ba  ndi 

tbBtndaolFulfle-porlioCU.S.uulCuiadB,  nwli  iHectsd:  nates  ol 

I                                                             P-99,M3,H3.  med,  wbiat,  lor  eiui 

I  I                                                          RaUtlon  of  an  Inhmiui  Canal  to  eo*]  suppl;  Pacific  ntber  tlaa  to* 

I                                                               to  the  Doinm«c«  aod  ooontiiaa  ot  tha  Paclfio:  kwal  trafflc  could  not  m 

'  '                                                             Effect  of  tha  canal  on  the  ooal  trade  of  the  hTonU;,    which    wook 

'J                                                             U.  8.,P-V0,M4.    SoDioea  of  eoal  coninmed  latgelTlo  the  nUnedi.P 

1                                                             ontlMPacUle.P-ee,M4,    Puget  Sound  coa],  EHeel  ol  bthmiin  (Zanal 

r>«9,M<l.    Fiwliupplrot  Ca]tIisiilB,P-90,  bdtiatrlBi  of  wnlan  Sou 

546.    Prkea  and  coMi  ol  coal  In  dlflorent  678.    An*  tnd  populati 

portkmi  o[  U.  B.,  f-OO,  W».   BItm  tr«i»-  Sontb  America  companic 

portatkn  of  coal  tiODi  PcDiu^niili.  WeM  line  map  ol  Sooth   An 

Virginia,  and  Alabania,  r-99,  HI.   Market-  *™d«  •«"  •>!  South  Ai 

ing  of  Appalachian  coal  wut  ot  the  lathmos  biadequata  Lnniportallo] 

Canal,  P-M|  &52.  «s  Bonth  Amolca,  F^^O 

SOect  ot  Isthmian.  Canal  on  Iron  and  >teel  °l  w«leni    SouUi    Ami 

trade  of  the  U.  B.:  U.  S.  ai  an  eiporter  of  o^ital  and  large  orpzil 

1                                                             Iron  and-iteel  prodacM,  r.»»,SS5.    Canal  1^*8,580,    Hthmlan  an 

■houM  kiirer  coit  of  transportation  hi  fator  ahlpphi(  ■  peculiai   ad^ 

olU.S.inmuchfonilgntrBdejtraniportatiqo  Amartan  trading  throui 

oipenaeoneoltheiitoliaclonaitalntteilW-  boUi  w»n,  Inatwd  ol  r 

tag  irwi  and  steal  trade  of  the  U.  8.,  »^-»9,  phanomanoo  larrty  met « 

SM.    TnidBo(U.a.ln>toel,etc.,wlthPaolfle  commfra,  P-B9,  »l.  SM 

Ocean  coimtrlea,  P-eS,  &5«.    A  marked  hi-  lOMirCM,  and  hidustrtes  < 

crease  In  V.  S.  trade  hi  Iron  and  iteel  looked  Interen  of  U.  S.  In  tnde  i 

for  throngh   IithmlCn   Canal,   and   special  P-0a,5U.    DaaulpClont 

benefit  to  Uu  southern  portion  of  the  U.  B.,  WMUm  South  Amarlcs,  P 

p-9e,S£7.  coast,  Its  Industrlss,  at> 

Xflectolan  Isthmian  CanaloDtbeshJptNilldliif 

^  and  maritime  biterestsoltba  U.  S.:  InerasM 

-  ol  sloemships  probable,  and  decreaae  ol  saO-  m«»B  waalth  and  Its  gi 

-  tag  ihlps;  larger  coasting  trade  eipectad;  would  be  aflscted  moat 
^                                        moreronaBqnent  BCtlyftT  ot  ship  jaids,  P"*9,  Isthmian  limlBo;  Taluab! 

MS.    OwnmhlpofoceanvesaelsbTeiportotJ  deralopmrnl;   laOniadi  i 

^                                       would  probably  increase,  P-e9,  &5«.     Iith-  Indunrlai  ol  Pacific  slO[ 

S                                        mian  Caoal  oipeclad  to  eiert  Dtilr  one  of  C<dambla,  F^D.  501.    Tl 

tlietoflijenc«3ioqulr«l  tobelaTorabieloUis  tha  Colombhn   Andsa,  ; 

■"                                       opbuDdtagolan Amerlcanmerchaotmarlne,  trade  with  wtetani  BonI 

'                                       P-S9,5ea  fow  staadUr  thnngh  l! 

it                                   Effect  or  an  Isthmian  Canal  on  safltag  Ttesels:  catkms,  and  BltlmaMlT 

C                                       Tablesbowhigdcclhiebseagalngsalltannaff  mansions,    P-BV,  Ao.    1 

J                                       ol  world,  P«9, 561.     Advantage  of  salUns  commonkalloos  on  Atlan 

•*                                      sblps  for  some  claraes  of  Irtigbt  through  not  ot  large  character,  P<4 

■^                                       Isthmian  Canal,  P-99,  5fi3.    Uerlls  ol  sal  J^an  and  the  Iithmtan 

ships  and  stesmsblpi  oompated,  P-m,  SS5.  Standing  ol  Japan  as  a  i 

Extent  to  whKh  canal  might  be  used  br  sail  commaft'tal  eouptrj,  P^ 

ships.  P-M,  UiS.    Saving  which  sail  shipe  Japancsa  trade  with  ralen 

could  eOect  through  use  ol  canal,  P-90, 568.  an  Isthmian  Canal  on  A 

EOect  olcanalon  U.  S.  railwBTs:  Slatbticsol  r-M,   5M.     An  Isthmb 

transconlinenlal  U.  B.  trafSr  not  STailablB  wonld  bmeflt  D.  S.,  takl 

(rsHrDads  ceasaA  recording  it),  P-tW.  5i 

ProbBblp  oitraciton  to  the  canal  route  ol  all  tmna  ana  a 

khids  ol  Ireiiiihl  save  perishable  frti^hl  and  dirUiBia  of  China,  P-Q 

qulck.ili5piiich  stuff,  unless  raUs  were  met.  and  trada  ot  north  Chin 

Ordinarr  freichi  servlre  of  railroads  "will  be  Reaouiceg  and  trade  of  i 

onlT  a  few  dijt  shorter  than  the  service  b;  r-»»,  EW.    Ol  nntberD 

the  faster  steamers  using  the  valer  route,"  Tba  bnign  trwle  of  CMm 

bewHD  the  twoseiboards,    P-ftS,572.  Com-  otD.  S.  with  China,  and  i 

petition  eipocled   to   be   keen,  P-»9.  Sn.  Isthmian  Canal,  P-©0, 

Dlverclng  views  as  to  the  elTiYl  of  the  canal  rear  ending  Jnna   30,    1 

m  the  Atlantic  roads,  P-DSi  En.    Canalcao  growth  In  decade.    Omi 

onlj  Increase  CrslTjc  of  (ho  southern  roads,  with  China  remaikablj  r 

r-9»,  574.    .No  noiabic  cUn;!  on  niilwsTsof  bllltT  ot  China  serring 

Central  West  eipecled,   tbouEh   the  cand  dostrlallT  Teiy  soon,  not  < 
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Ibat  V.  S.  inda  li  f!T«atMt  witb 

Kna  and  Bu«i  nnitei,  P-ee,  624.    Table  or 

nlria  wbtrh  bava  dtvelopud  moM 

distance!  Irotn  Liverpool  to  the  East  by  thi 

J.  r.m,<m. 

8u».  and  Ntcarapia  rout 

9S,P.99,8aS.   TabU 

btluntui  Cuut  on  tbe  iadiutriw 

istancs,  in  nautical 

miles,  from  Ne*   Yor 

and   Llvetpool  U 

m  ■  luBB  torelgo  trade,  ind  U.  B. 

Australasian  and  Asbik 

ports  via  theNlca- 

a  Iban  ot  twrtasloE  ImpoiUruw. 

P-BB,  615.    Table 

imcet    U  AnstnliB  Uuoufh  and 

(stances,  b  nautical 

miles,  from  American 

BOgraphj  of  Auslralis,  pwloral  and 

porta  via  the  Nicaragua  and  Panama  Canal 

al  cMrBolar,  FW9S,  eM.     Ulnenl 

nwtH,  P-M,  8W.    Ta 

ble   poniparing  dls- 

rank  bigh-  producl  BboQt  one-Wnth 

tanres.  In  naullral  miles 

fnim  American  and 

,ld,  P-09,  BOS.      IillunlMi  Cuul 

Earopmn   ports    to    F 

icUlc   ports   via  tbe 

aame  Isrea  buidicaps  aiislliK  to 

NlcatBgua  and  Panama 

fanals,  P-e9,  6X1. 

The  [oUowitig  Isble  mak 

land  lOioigTlcu]!  and;  toporla  m». 

Panama 

Qiir.F-B8,«a7. 

^DBl,  uid    tb«   PbtUpplnas  uid 

From  New  York  u>~ 

«3.F-OT,«H.    OfOWlIW  taporlanc* 

KZl^^V-:::::: 

S;^ 

S:1S 

btlwwn  C  B.  and    PbUlpplnia, 

Il:t«! 

HstC 
4|l»l 

Caml.  •Wh  not  jiwlly  dacra» 

■  ^^^^^ 

4;mi 

nun  •conomiMl,  thereby  gaining 

Froti.  New  Orw™  ti^:- 

on  tba  inonbl*  lacllitlas    po»- 

Y^koi™^''™ 

j.g; 

Europe.  P-09,  «11.    Lw-stion  o( 

,*''^ 

11' i« 

T^clli^tOTvUTabiii:i 

km 

C.S.,F.«0.en.    Boll  and  cUmalB 

S.iK 

k^ 

aawoUan    Islands,    and    iwouiCM, 

From  Ll'i"?^!  'ti^' 

K,03) 

I7  inormslQg  lOrelgn  trada,  P-M, 

n'l"! 

Dds  considered  as  a  part  of  lb*  I«- 

Svdn«y  vti'fa'lilVi"!!!! 
Wcilinm™  via  Tahiti. 

12;  41)6 

\il^L 

«ith  regaid  to  tbe  Isthmian  wat«- 

uUm 

9.61*. 

J,  Canal,  and  Canlral  Amarks  and 
Mexico,  P-W.  BIS.   FopuUiilun  and 
■ograpby  ol  Cantral  Am«i™,  F-e9, 

r-o»,Ke7. 

istrlej,  P-9e.815.     Isthni  Ian  Canal 

Tonnage  at  lS9<^l-9»  w 

htrh    might   use  an 

resM  ibaro  of  trade  conlrolled  bj 

Isthmian  Canal,  P-OQ, 

6».      Difflcnity  Of 

»e,sia.    W«Mm  lle.i«,  d««^rlp- 

ele  slallstiial  daitk 

concerning   trailta    ton 

Bfie   at    ports,  etc.. 

gg;  mannbcturad  Imports  needed; 

Ktlon  ot  D,  8.  wO]  be  between  1,000 

data  groups  or  l..blc-«. 

P-90,  629.    Disgus- 

miles  nearar  w«at«m  UeilcD  bj 

Blon  ot  the  av.rafie  val 

OS  of  the  cargo  ton. 

m  to  8au  Franclsro  and   Saaltlr 

P-«9,  6J7.    Tonniige  0 

(ba  coinniarce  be- 

Cejiai    may  meaD  elimination  M 

Iween  Kurope  and  the 

west  coast  or  South 

0  U.  B.  mmmaree  with  tta^e  wntoni. 

and  Cetilral  America  ar 

d  Briikh  Columbia 

and  Hawaii,  P-09,  6a 

.    Dioimm  ot  ton- 

by  an  Isthmian  Cual  sikd   olhar 

naEt.  ISHS  and  IM5-lt-M 

sailing  vessels,  and 

-ea,  Ml,    Table  of  dlstanres  yla 

a   and    Ua^llan    mutes    belwaan 

TonnjiRB  of  vesMis  whlc-h 

would  have  used  an 

orta  of  U.  8.,  and  ports  of  the  weW 

Isllunlan  CmiBl,  1-99,  P 

-90.6*1.    Mclbodol 

"Jorth,  Central,  and  South  America, 

datrrmliiing.  P-»tl,fl*l 

■  Blagmm,  1^  and 

1.    Table  of  disiancaa  from  Eujopa 

and    sailing    vassel. 

ic  poiu  Tla  Nicaro«ua  Canal  and 

combined,  p-99.su. 

jnportanco  of  Chilton 

t  llaeellan,  rJa».  623.    Table  ol 

commer,'e,p-99.6«. 

■"essel  tonnage  ol  Eu- 

In  nautka!  mnta  Imn   Atlantic 

in  pom  to   Yokohama.    Bhartrhai. 

and  Mexico.  P-flO,  8M 

ngkimg    Tla    Nkancua  end    Sues 

fOiv<t  or  the  C,  S..  Br 

ish  Columbia,   and 

P-».  623.     Tab!,  of  dislanm,  Id 

Hawaii  with  Fumpe,  P 

-00,  6«,    U.  8-  At- 

miles,    Itum    Ameri™i    Atlantic 

th  Pacinc  countries, 

Manila  via  NicaraKua  and    Euei 

P-W.  oa,    mis  0/  disianres.  In 

tat  irndic  across  Isthm 

IS  of  I'anama,  P-ofl, 

mUB,  iBlww,  (b,  east,™  !^,^,i 

6W,    Coi,s(inE  trade  0 

IhelT.  8.  available 

7'  e,  and  imi^i^  y^  ^^^  „j^^^ 

be  (ha  canal,  F-99. 

«.     Tab 

a  showing 

r 
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mercM  of  Euiop*  with  Pociflc  Amarks,  am] 
amunsics  of  iKUra  saaboard  of  tha  U.  a. 
wltli  PkUc  conntiiaE,  V-OO,  MB. 

TraSc  ICTeetleBttoDB  made  b;  Ue  Nev  Pmna- 
EDA  Canal  Co.,  and  comparJKni  of  the  resuLtfl 
of  ttaiee  dUtctent  lnvcstl(&tlaiu  telatUig  to 
trafSo  probabOltin  br  war  »'  an  Inliiiilui 
Canal,  r-90,efia. 

Ttu  Ngw  Puuma  Canal  Co.  dtrided  tbat  part 
of  Che  world'B  commens  cspable  of  being 
altected  b;  an  liUunlan  Canal  into  tbe  kmz 
granps  adapted,  IBBO,  b;  tba  Cetnmlnkin 
d'Etodei  appointed  by  tbe  leoelver  ot  tba 
Compagnle  UqItbtbiiIIb  dn  Canal  InteromHa- 
Ique:  (IJ  Betveen  Europe  and  tha  PbcMc 
cesitortbe  AmeikanCoiiIlDBnt;  (2]  between 
Europe  and  the  Far  East;  (S)  tiatweeQ  the 
Atlantic  and  FacUlc  CDasti  of  Ameika;  and 
(<}  between  the  Atlantic  coaat  ol  America 
and  the  eaatem  «nmltlea  ol  Smap  %  P-OA 
UO. 

ConcerniDg  uK  of  American  canal  b;  com- 
merce ot  Europe  with  Orkot,  lUpplog  maj 
go  bT  Buei  and  return  via  Panama,  etc., 
P^ra,  093.  EvidBnoa  ol  lucnwlng  number 
ot  nmnd-the-world  voTagee,  Pi-09,  553. 
Tonnaea  of  avBllable  canal  traffic,  r-OB,  eU. 
Orowthol  trafBc,  IS8»-18W,  r.«9,6&i.  Ra^ 
pldltT  and  extent  of  subsUtution  of  iteam- 
ahipe  for  sailing  ccsseli,  P-99,  Ass. 

Tin  thrae  dtUerent  Inveetljationi  to  meaaora 
the  probable  value  of  an  Isthialan  Canal  coo- 
Unnalor;  ot  each,  althougli  made  wtthoiit 
releraDcs  to  each  othar.    Two  were  made  bf 

direction  of  New  Panama  Canal  Co.  P-BB^ 
BS;. 

Probable  growth  ot  canal  traffic,  ISM-ini, 
and  1U4-1934,  P-ftft,  esa.  Rate  ot  Increaae 
■bown  b7  tablca  ot  tbe  Panama  Canal  Co., 
P-09,  K&e.  Increue  in  trade  batween  Bonpa 
and  weslani  coaat  of  America,  p-tKlk  660. 
Growth  la  trani-PacUlc  trade  of  the  we«t  coast 
of  tbe  U.  B..  P-99,  «».  Probable  svaflabla 
canal  tralHc,  1*14,  P-BO,  660.  EMlmata  ol 
growth  of  traffic  during  the  fint  decade  of  Q» 
use  of  the  canal,  P-98,  GSl.  Table  showing 
graphically  the  t^rowtb  in  the  tonnage  uetng  tha 
BueiCanal,1S7i>-I8M,F^»,se2.  Eatlmaleof 
gronrtb  for  1934,  P-BB,  M2. 

Tolls,  P-gg,  664.  ToUi  charged  oa  Btmt 
Canal,  p-e9.  864.  Table  showtng  niimbcc 
and  sliool  vessels,  with  receipts  trom  lolls, 
Bnet  Canal,  P-»»,  G6S.  Table  ghowMg  hi- 
creasa  In  number  and  slie  of  vessels,  and 
noelpis,  6uex  Canal,  quinquennial  periods, 
lSlb-llm,V-99,(Xi.  EOectof  tolls  on  lolame 
of  Crafficof  Sues  Canal, P-99,6e7.  ToUsofan 
Isthmian  Canal,  and  Chilean  tislllc,  P-9B, 
667.    Isthmian  tolls,  and    Australian  trade, 


made  the  basis  otreasoning  because  that  repr» 
eemtsa  mailmum  bcyoud  which  tbecharga 
gnghtnot  togo.   A  taiifl  much  hlghar  than 


toDa,  the  greater  the  traffic 
larger  the  Industrial  and  ci 
It  IsbellevBdthatatollD 
n^ter  would  Tield  an  Incc 


Shoold  the  D.  a.  preler  to 
onlr  to  cover  the  oost  of  o, 
Imance,  a  tarifl  of  one-tbi 
would  probabl;  suffice." 
Plates  relattra  to  comme 
routes  Eur  steam  and  sail.  F 


Reaoums  and  Icdnitrles 
America,  P-»g.pL  78.  R 
trta,  Japan,  r-9a,  p).  : 
Industrlea,  China,  P-SS^ 
and  Indnstriee,  East  Ausl 
R^onrcea  and'  Industrie 
Phlllpptne  Islands,  Cenba 
r^«9,  pi.  g»«G.  Hap 
Divides,  P-99,  pi.  SB. 

Conuulsikrr*  (Sea  No.  M,  p. ' 
Intartor,  P-11,3S4,  pi.  74. 
Local  aouros  ot  supplies  ol 
men  to  feed.  Local  c 
opened.  Panama  B.  R.  i 
with  retrigarathie  plants, 
cars  purchased.  IJna  ot : 
lishad  fium  the  markets  i 


mant  of  local  betels  aiso 
Cknal  Cauunlgslon.  Lkboi 
par  day;  gold  employeee  li 
P-0»,8. 
Cost  ot  living  not  as  craat  a 
qoate  frad  lor  Wast  Indian 
Ibair  effloiencT  affected 


frigenlor  scrvlca  Una  tnsn 
Hotels  and  boarding  cam; 
operated  by  tba  Islhmtan 

No.  3.  r-os,ie. 
CommlBiBrlsB   opanad    tor 
(tropical  denliens);  ob>eF 
chants;  tuH  publicity  giv 

T<fthTnlfcrt  CtLntt\  rj^fwTn^jpin 

InhabKanls  ftvorabla  t 


pla;aea;  acceptable  b;  m 


oftbaBllva 

Commissar;  stations,  betels, 

under  aosplcesof  Iha  Isthu 

among  emploiiaa,  p-OB,  l 

Fourteen  hotels  and  mm 
employees.  ProBt  of  14,00 
June  30, 1906,  as  opposed  i 

r-o9,a. 

<8m  N«.  314,  p.  23£6  of  thfe  I 
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,  ffalST.    (Sm  No.  130,  p.  33^oC 


commfaakm,  etsai  voik,  orguln- 
aissloa  (V.  8.  ajid  Puttnu),  P-07, 


Kbaufcal  dlrltlmi  Kit,  ^14,  la. 
nmUan,  Injnttd  empIojMa,  r-1). 


P-ta,  ex,  S2G. 

pioj  w,  r-to,  am. 
(CmnmL    (BMCud.) 

in  Locks,  Bpparatna,  P^m,  IT. 

(B«Ali.) 
I,  air  compiMdmi,  P-ll,  snT 
k.    {Bb»  Carta.) 
loed,  MiraUorw,  p-la.  170, 1J3. 
iCfeW,  plant,  P-14,  pi.  3g. 
icr«l*,  ro«ds  ot,  P-H,  pi.  to. 


Power  booM,  Klrftflorag,P-IO,  IBS,  pi. «. 
Pngreu,  UlraHoru,  P-11,  pi.  114;  p.i3,  ^p], 

M:  P>13,  pi.  M. 
Progren.  Psdro  Hlguel,  ^10,  pi.  lll^  p-l  i, 

pl.  110;  f-m,  pi.  8B;  P-13,  pi.  »7. 
Frogna,  aitun,  P^IO,  pl.  M. 
Ra>srTol[,Nsos  IilsDd,  P-10, 1M,  pl.  53. 
Bock  tor,  IsCBl,  P-07, 1 30. 
Sand  ka,  F-«S,  SO;  P-OO,  101;  P>IO,  I?g; 

P-11, 170;  P-13,  IBS. 
Sotting  tempentuie,  □■ton,  F-IO,  131. 
Spfflmr,  Utrafiorea,  P-ia,  173. 
Spfllirar,  near  Caiuscbo  Reaemili,  p-ll,  lac, 

pl.tt 
etalrwBT,  tuige  loiFen,  P-13,  IDS,  pl.  18. 
Stone  and  sand  lor,  P^«8,  SO,  06. 
Teinperatura  currca,   Oalun,   p-10,  pl.  (g; 

r-ii,  pl.  100. 

Terminal!,  P-IS,  X3. 

Wagon  bridge,  Mandfngo  RItst,  ^11,  is; 

pl.  41. 
Welghtiol  fixed  Iroca  embedded  In,  look  galM, 

^13,  n. 

Condenuud  AlBterial.    (See  Material. ) 
Condmaod  Water  Planla.    (Sea  Waler.) 

Plant,  Oatun  iratenrocki,  P-IO,  171. 
Condneton. 

Conductor  ilol  mttsrial,  kicki,  P-14, 106.  Ids. 
CondnlM.    {Bee  Tnnnals.) 


.    (See  Floon;  Culverts.) 


at.) 


i  lo,  pl.  n: 


at,  Balboa,  P-14, 303. 

■anama  R.  R.,  P-OS 

I,  pl.  eo,  61. 

oa,  P-13, 104,  pL  17. 

>rlt,  P-1*,  ff. 

Mflom,    Pwll,    JOB;    p-t3,    17V; 


Ira  lUgnel,  P-IO,  11 


:  P-11,  161: 


I.  3364  of  UUi 


raSora  locka,  P-II,  133,  pl.  u. 

inatallation  ot,  p.13,  US. 

T,  QMon,  ^11,  114;  p-ia,  la; 

[It,  Oatnn,^!  1,114. 

:*,  pmt,  Podro  Mlgotl  and  Hba- 

'a,  174,  pl.  100. 

I,  p-ia,  pl.  106,  loe. 

■11, 117,  igg. 

mint,  p-14, 74, 

iclBr  Locks,  P.13,  ij,, 

MlraDorta,   P-10.  171:   P-11,   164: 

'7;P-13.1S7. 

icaie  termlnata,  Pwi  ^  j]^ 

'edro  llln>el,'p-10, 1(7;  pkH,  ug; 

i1Itag,P-lHI(B;P.18,,„.p.,3_ 


Coiuolldatloiu. 

Panama  B.  R.  with  Iithmlao  Canal  Comnib- 
■ion,  P-11,  SOI. 
CoDitracdoiii 

Bf  contriQt,    (See  No.  163,  ] 

Ctmnnictlan  and  eaglneerlng,  cUtsiOcatlon  of 

aocoonts,  P-Oe,  163. 
Departmantof.    (Bee  Noa.  40,146.351,  pp.  3363, 

2164, 2368  of  thlilnden.) 
Eipeodltuna  and  coat.    (See  Costs.) 
UalerU,  handling,  floating  equipment,  P^tV, 


1909,  F!r«tdlylslon,O.C.E.:UndorLt.Col. 
H.  P.  Hodges,  Bsslitant  chlet  engineer.  Hu 
charge  of  design  of  the  locks  and  dams  ani 
tbslr  appurtenances.  Consider:  and  ntporls 
upon  allqueattnuoIaclvllanElncerfngchai'- 
wler  "that  ma;  arise  In  the  progreraol  tta 

Look*:  Designs  tor  upper  locks  at  Oalun  and 
thelockiat  Pedro  Miguel  flnbhod.  Locksln 
pairs:  separated  b;  a  wall  so'  thick,  ere  llC 
wide,  with  I.OOO'  uaible  lenKlh. 

Locks,  aillDg  and  ompljing:  LonglCijdln«l 
culverts  In  the  side  walla  used ,  operated  by 


I 
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pdssei  througl^  laterals  under  Ibe  flaon  utd 
perpendicular  to  ths  uai  o(  the  locks,  Irom 
which  openings  upwud  idinU  mter  li 


longl- 


tudfaial  culvert  la  placed  ia  the  a 
Hlsa,  connectod  wlUi  tbe  lock  ctuimban  br 
katenls;  but  hi  this  ca»,  while  the  watei  in 
the  main  culvart  Is  gnvaniad  by  Blooej 
gatn,  flow  through  the  Islarali  la  coatrolleil 
by  CTllDilrkal  t>elaiu»d  vt3va  capable  of 
irilhalaiidinit  prenurs  Iromalttaar  dinictlmi. 
The  arrancemeot  permits  tha  paawea  of 
wBlei  from  one  lock  to  the  other  ol  any  pall. 

Oatas:  Doubl»-lcar,  doabte-sheathad,  Bttslght, 
mlterinit  gates  were  adopledr  Two  banian 
muit  separate  high  levels  from  tbe  leielnext 
below  Id  looks.  Horliontal  rolling  g«te  aban- 
doned hi  tavor  of  another  set  ol  mllerhig  gatai 
wlthachalii  barrier  coQttalledb/ capstans  Id 
the  wall.  As  over  K  par  cent  of  the  tbjsbIso) 
tha  world  are  leiB  thou  fiOO'  long,  In lermsd late 
gates  hitroduced  as  >  batuie,  dlvMing  tha 
lock  chambers  into  two  porU  suited  to  Tea- 
sels of  550'  and  3S0'  length,  respectlvBlji  also 
protected  bf  a  chain  barrier. 

Oulde  plan:  Both  up  and  dawn  stream. 

Towtng:  Electric  towlog  machines  being  da- 

Emergancr  dams:  SwlDg  bridge  bom  which 
girders  and  wickets  are  to  be  lowered,  to  ba 
pcoTlded.    pi-OS,  3, 3. 

19I0.  Descrlptlm  at  locks,  as  well  as  draw- 
ings of  designs  for  upper  locks  at  Gatnn  and 
lor  locks  at  Pedio  Ulgnel  published  m  ra- 
port  Cor  IKKi.  During  year  drawhiga  p»- 
pared  as  were  needed  by  working  lorces 
engaged  hi  construction  ot  locks.  Oeneisl 
features  ol  Inlcrmedlslo  and  tower  locks  at 
Oatun  and  Ulraflorea  adopted. 

South  approach  wall  at  Fedro  Mlgoel  dnlgned 
o(  massive  concrete,  and  larger  part  of  It  Et 
constructed.  Northeast  wing  wall  to  be  of 
massive  codctfIc,  and  lalnforoid  oancreta 
walls  designed  [or  northwest,  southMat,  and 
southwest  wing  walls  In  same  locality.  De- 
t\gi\s  for  approub  wall  at  Pedro  Uiguel  and 
Gatun  and  Uhallores  tentaliveir  prepared. 

I>escriptkin  and  drawings  of  valves  lor  oontnd. 
ling  aowol  water  hits  and  from  locksglvn 
In  last  report.  Contract  en  Cared  Into  Uar.l, 
1810,  fur  all  the  frames  for  gate  valves  to 
control  mahi  culverts  Ear  upper  Gatun  and 
Pedro  Miguel  I,ocka;  delivery  begun.  CoD- 
tractentered  into  July  10. 1909,  for  frames  and 
moving  parts  for  two  sets  of  Sloney  valves. 

40  cylindrical  valves  controetod  tor  July  10, 


It  lielive] 


asked  lo 


main  and  lalanl 

QencTDland  detailed  drawings  ol  lock  gates  fOr 
all  guCes  required  to  fully  equip  the  locks 
conipleteU.  Bid  of  UcClhitic-Uarshall  Con- 
struction Co.,  I'iilaburgh,  Pa,,  accepted. 
Pri«s  3.7S5  cents  per  pound  for  sttuctuial 


which  lacuras  e 
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7«M  1*  aTcnc*  nnmlMC  puifalC 

It  la  unplB  k(  canal  ai  plamMdi 
tJDii  ol  locki  tntQ  tbifla  lUt*  vonld 
•d  wllh  fl  ■  E»t  bicnaM  In  ax- 
rtnc  aboot  aa  tmamttmrj  nvln| 
ipply.  Amlfsb  of  allaet  ol  OM  ol 
ick  ehuntwi  apcn  mMf  rapplr, 

um.  r-io,>s. 


naeblomj,  gata  and  TalTO, 
dams,  and  ol  pladuf  ol  lacti  um- 

ocki  ai  mult  ba  omlttad  until 
Uliuuaitd. 

ns  of  aU  Ink!  piactkaU;  MBl- 

iBltBa  tar  apprach  vaDa  at  aU 

a  aic«pUtm  oJ  Buth  mlddla  ajH 

II  bi  Ulraflons,  pnpand. 

•c  valvM,  tniEH,  and  bulkhmli 

'  complaUKl. 


imia&ion  Ahopa  at  QorEcma. 


^  imdar  votUhc  ccmdJtkiiu,  iMti 
tarn  or  Sbmaj  valToa  luidvtakaa 

T«ti  krr  dMarmlnftig  coatDcliDt 
it  nndn  worUng  condltlcds  baln( 
18  of  Um  cTltndrkcal  Talvia  UaUd 
I  al  Fadnj  Uigod  under  luad  of  SB. 
d«  eoDiracl  br  Bitd  parta  p*r- 
mitar  lark  (aUa  daltrerad.  WoA 
1  ondv  contract  Jim*  >],  ISlO,  bi 
n  of  galaJeaTH  propar;  iboiia  had 

on  Jtma  30,  ISII,  raad;  tOr  ablp- 
ctlcally  all  matarial  lor  S  Iwtm 
balfbt,  eomprbtng  uppar  enard 
atnn  and  Fadni  Ulfrual  Locki;  8 

high  tor  tba  appar  and  mlddla 
It  npptr  lock  at  QatDQ  neartT  com- 
lOa  n  more  1«tm  TThlgh  larmMj 
gtlti  bissm*  lock  about  half  dona. 
I,  about  7,000  tona.  Output  at 
nacbad  about  too  tona  par  mak, 
l)l<aTi>!. 

ronlract,  enetkm  of  mtca  lo  begin 
,  11)11,  at  Gatun,  and  on  Har.  1, 
nlroMli!nel.  Contzwtor'i  amctfcn 
ctic^lj  raadT  ni  dit««  mentioned, 
il  enctkm  not  bsgini  unto  latar, 
liTi.  Bf  BDd  dI  ;ear  ikaletoni  Of 
at  Gatun  wore  to  pnltloTi  lor  a 
4  pan*  1>  and  thon  on  Bait  ohanber 
IjtiTrtad. 

ih«  lo  be  pliued  »bout  SOO"  abow 
below  the  upper  and  knrer  Euard 
ipeclivelj,  tn  the  lockg  at  aatnn, 
iJDBl,  and  UtnllorB,  and  also  at 
■"and  IW,  rHpacttrelj,  above  tha 
lohaortb,  mlddlaand  .fetr  gala 
!°— H.  Doc.  740,  63-2— vol  2 — 


In  the  Padre  Hlgual  Lock,  and  In  tba  appsr 
sbamben  at  Qatun  and  Ubvflorea.  Study 
olthsdeTlre  had  made  suOlckenl  proftmato 
delermln«  typa  ol  firat  umple  machine  to 
babonght.  Trial  irithianipte  chain  irOlda- 
tarmbw  character  ol  the  remainder  to  be 
Inatalled. 
To  pennK  axamlnlng,  cleaning,  painting,  and 
npalrlnc  lower  guard  gatea,  and  Kxem  to 
tb>  drr  to  iQla  of  the  emergencj  damj,  pro- 
poaed  to  provide  floating  cataon  gatee:  da- 
aign  of  tba  molded  ihip  type  prepared. 
Allsniat1v«  dealgn  of  type  now  used  tor  dr7 
dock!  In  D.  S.  under  consldBratiDn.  Call. 
BOiu  will  be  equipped  with  electric  niotar> 

■alaaDDa  and  lot  onwaterlng  leeki. 
Btdi  lot  oparattog  macMnerj  tor  valvea  not 

aatkbclarj  and  lajected.  New  bidi  Isiued; 
omiract  mad*  tor  pnrchaae  of  two  machlnaa 
of  eaeh  type  lor  trial.  Uotors  and  limit 
■wltfhea  tor  two  machtnee  purrhaaod.  BIda 
Invltad  Ear  purchase  ot  machlnei  for  oper- 
ating and  lockhig  tha  gatet. 
Fla&fl  tor  emergency  or  nunable  dania  com- 
pleted In  Dec.,  1910,  and  work  of  conatnict- 
Ing  and  erecting  them  In  place  adnrtlaed 
oDlan.  14,1811.  Contract  awarded  to  U.  8. 
Steel  Prodacta  Co.  br  mm  of  ■l,33S,SSB.tt, 
lowest  bidder.  Time  pledged  tor  completlnE 
erection  of  the  dama  aa  bllowi:  At  Qatun, 
Aug.  Ifi,  llll:  at  Pedro  Miguel,  Ian.  is, 
1S13;  and  at  UlraOorea,  June  U,  1«13.  Ifa- 
chlnarx   lor    raising    and    lowering  wicket 


Btudj  given  to  electrical  ajstem  lor  operatlan 
of  canal.  Contemplalea  hydtoeloctrlc  slattoo 
cm  Gatun  Dam  with  reserve  generating!  ats- 
tlon  at  tflrafloree  operated  bj  aleam.  Two 
■tatlona  lo  be  connocted  by  ttansmtuion 
Ibie,  SpeclAcatknatorequtpmental  hjdro- 
elBctrlc  plant  read  j  br  baue. 

Detailed  drawlnga  tor  Gatun  SpDtwar  and 
general  plan  of  Ulrafloies  Splllwar  com- 
pleted, as  well  aa  drawfnga  bi  iteel  loot- 
brklge  to  span  gate  openhigs  at  apUlwaTa, 
and  br  caissons  which  rDpUcodefactlve  galea 
and  permit  repairs. 

Seheme  br  lighthig  canal  prepared  and 
adopted.  CoDtemplslea  range  lights  lor 
eatabllahbig  direction  on  longer  tangonti, 
and  side  lights  about  a  mile  apart  lo  mark 
side  of  channel.  Light  and  bg  signal  tocalsd 
cm  west  breakwater  In  Limon  Bay,  and  gas 
and  nun  buojs  wQI  be  placed  to  mark 
channel  to  Mount  Hope  Dry  Dork.  Throe 
typea  of  lighted  beacons  will  be  used,  ol 
talnforced  concirte.  Project  oonlempialoi 
U  lower  beacons,  G1  beacons,  !,7  giu  buaya. 
n  apar  buoys,  and  7  nun  buojg.  Itefetenoe 
targets  farmarVtag  ranges  whnre  lights  not 
used  and  IDr  Bilng  location  of  gos  buoya 
wUI  be  erected.    Sailing  line*  marked    bJ 
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ncge  llgbU,  sicept  at  entnooea  to  eaiul, 
vUl  b«  to  plored  ttkBt  all  sbipe  vHI  loUoir 
cauiBeias' to  tbelraUrboudoIailiDlcaiul: 
two  pealng  sUpa,  on  tbeli  ranees,  will  bmt 
oanur  line  ISO'  iput.  For  locattDg  and 
relerenelng  gn  l"oj»r  •'id  protldliiig  unie- 
itrlcled  view  ot  ruigs  and  leleieiice  torgata, 
IfiaOKmot  Umd  moit  ba  cleared.  Work 
b^UD  Apr.  30:  at  doss  or  Tear  B7S.E  anas 
elaared,  I«S,OOI)'  of  trocbai  cut,  and  tS^OOO 
lineal  leet  pnitlla  tatsn. 

In  tba  report  ol  Ibe  latlunian  Canal  Commli- 
■lon  br  18»-I«al,  Ur.  B.  H.  Woodard  dli- 
cniaed  tba  ellect  apon  the  lock  gaUa  □[  tba 
dUTetEDce  In  densities  between  tba  water  on 
the  two  Bides  or  tbe  gaUa  ol  tbe  lowest  locks. 
In  tba  course  of  the  design  ol  tba  lower 
portlan  ot  tbe  lock  fllgbta  at  Oatnn  and  lilia- 
Borea  It  appeared  tbat  the  pmuiaa  mitbt 
prennt  the  opening  ot  tba  gates,  or  even 
imdar  possible  condlUona  bring  such  pioHuie 
on  tbe  dawnstream  aide  as  would  eipose  the 
operating  appantoi  to  rereise  alressei,  etc. 
Quosttons  considered  bj  board;  board  ra- 
poTted  It  poaglbla  to  And  br  a  given  condt 
tloD  of  density,  depth  of  water,  and  kKatkm 
olculTarl,  acielavatkin  lor  outlets  of  colrerls 
at  which  there  wlU  be  no  resultant  anbsl- 
anced  pressure  on  tba  gate  leavce  duo  to 
dUerence  bi  densltT  of  water  on  the  two 
aides  after  fiow  through  tha  eolmrt  has 
oaasad.  Applying  analysis  to  known  condi- 
tlona  at  lowsi  gales  at  Oatun  and  UlraOores, 
board  determined  positions  tor  the  outlets  oF 
caJyerti  and  reccmmeadad  they  ba  placed  at 
thMS  elevatloiu  to  borliontal  plane  ol  root 
of  ctilvert,  thos  directing  flow  upward.  It 
also  rscommandad  placing  of  tsIvob  In  lower 
guard  galea  to  provide  against  pressures  doe 
to  tidal  setkn.  As  a  raaolt,  a  design  for 
outlat  of  culverts  In  lower  locks  adopted. 
F-1 1,3-6. 

1913.  General  plans  for  lowsr  portlan  of  lower 
locks  at  Oatmi  and  UlraSorSB  completed  and 
approved,  as  well  as  plena  fOT  sootb  mlddla 
appnacb  wall  at  lllraflom  and  lor  uncom- 
pleted portion  of  south  mlddla  approaoh  wall 
■t  Psdro  Ulgual,  which  was  changed  tnnn 
•olid  type  already  built  to  reinforced  cellular 
type  for  remainder.  In  addition,  all  draw- 
ings required  for  decking  over  various  ma- 
chinery chambers  in  ths  lock  walls,  snubbbig 
posts,  and  spring  buyers  prepared,  so  that 
all  detailed  plans  tOr  locks  completed  and 
approved. 

Chambers  prepared  tor  rbbg  stem  gale  valves 
6y  lining  ap  Oied  bms,  and  tlcomplatedat 
Oatun  and  3  at  Pedro  Uignel  dnrliig  tbe 
ysar:  at  Oaton  13  valvss  placed  In  poaltlm. 
In  addltloD,  A  bolkbead  gain  placed  In  side- 
wall  hitakn  aod  S  hi  center-wall  intakes  at 
OalDii.  Tbrea  rising  stem  gala  valviS  and  I 
cylindrical  valvs  placed  in  Oatun  SpClway. 
CyllndrkeJ  valves  placed  fn  all  tba  locks  dar> 
big  CODStructkm  and  all  of  them  in  poaltloTL 

To  determine  probable  Icaksgs  around  rlslii( 
stem  valvea,  also  force  required  to  Mart  valve 


head  agabist  valvse  tboii 
kxJc  Is  pamped  dry  tor  exa 
sldecably  graatw  then  th 
head.    It  had  been  ammK 

to  aierl  a  lifting  Com  of 
eluding  all  friction  and  w< 
acceesorln.  Probable  thai 
Icolmge  will  be  reduced  In 
aa  certain  ImprovemaDta  I 
msnablp  are  (ddikI  InthDei 
tlon. 
Cylindrical  valve  In  locks  at 


was  then  filled  with  wl 
reached  eo*  leakage  loami 
quantity  Uxt  small  to  msas 
a  cubic  foot  per  second.  , 
what  was  to  be  expected  b 
at  Psdro  Miguel  and  deacT 
Examlnstfon  Indicated  ti 
gasket  sutQcfently  rigid  to 
portion  of  valve  and  prevei 
Segments  wlilch  clamped  U 
and  edge  beveled  slightly  b 
lug  ol  gasket.  After  this 
iDund  by  measuramant  to 
cubic  foot  per  second,  or  i 
that  previously  measured 
valves  being  beveled  tn  ma 
Two  rislng4tem   valve    mi 

hctory;  contract  enttred 
tor  furnishing  all  parla  for  1 
va^e  machines  without  t 
cessful  test  of  Ont  two  cy 
cbines,  oon tract  awarded,  i 
additional  cylindrical  valvi 
motors  and  13  aozillary  i 
chinas  without  motors.  C 
31  liilng-etain  valve  mech 
sloDis  and  thnut  screws), ; 

chinos  received.  Delays 
corred,  caused  by  strlkaol 


tbe  latbmna.  Involving 
extreme  humidity ,  and  de 
these  conditions  on  insol 


pQTCbased,  1  bom  each  oon 
tor  melon  required.    H  of 
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to  lat  faiOTlilJao.  Thar  yf*  Ant 
I  alonboiu*  M  Oatan  uid  tipoMd 
ry  oondltloiu  of  dliDatc  lor  iboat  3 
dnriDf  vhlch  Unu  ccmdilloD  of  ta- 
na detvmlwd  psiodk^r  by  b- 
*iid  Mita.  Tb«y  v«n  nbJacUd  to 
It,  b  which  tb*  (itmiiK  of  Mm- 
UMl  taomldltj  moitloiud  might  b* 
>d.  Id  ordtr  Ui*t  condltlaiii  of  >U 
night  b«  Mtntlal,  moWn  mn 
.  small  baSdbf  onc(«d  br  th«  pm^ 
L  Mti  ptrtornud  m  lU  niolon 
wnily,  n  that  moloii  war*  lab- 
■am*  faujiildltj  ud  tampvatm*. 
3lit«l  ot  fillbij  bnlldbiE  with  rtawn, 
fug  temp*ratan  at  SO*  C,  lOr  pthod 
I,  making  potoitW  taali  md  mala- 
I  of  huDlatlDn  tbnmghoat  thi*  pa- 
I  addttlOD  to  itiua  t«t,  moton 
rrtrid  mn  bnmanad  by  tUlbig  am 
«  at  n*  C.  and  malntalnliig  this 
I  tor  i  imran,  durlnj  which  tim* 
ona  of  inmlatkin  rcalntaiica  mada 
luly.  S  motors  which  wv*  Ont 
to   th*  machliia  contiacton  wan, 

d  wtthont  tha  prasanca  of  any  np- 
va  of  tnanuhctuian, 
andhig  of  Tarloiu  tjpta  of  Ee 
nd  cholca  of  moM  soltabla  k 
nvH,  In  Tlaw  of  tlM  numbai  of  mo- 
id, it  w<u  dssliabia  toobulo  a  dd- 
3asi9  of  comparlaan.  A  adiadBla  ol 
in  (lagaa  of  tba  taata  waa  thwalan 


laata  alao   mada   on   lampla  limit 

1  and  award   mada.    Bttiibctarf 
mada   in  mannlactare  of    theaa 


bafng  canatmeled  and  aiscted  im- 
raot  dat«d  Juna  71,  1010-  Dnring 
;i  drawiugi  lor  difflerant  balghti  ol 
aplcMd  and  ipprtned.  Total  ataal 
Id  ihapea  uceptad  at  mlUi,  about 
u,  which  practlcsllT  comprlaed  aU 
ttcrial  requlrad,  aiwptlng  that  kx 
U.  ThicHiuaitaraofeailhigitaado, 
l,aiidacca|)led.  Bpaclflodcbemieal 
ileal  testa  carried  oat  uid  cdntraet 
nil  aa  to  quality  of  maleilal  tolly 
JychaDEO  Ln  malarial  mada  bi  bnal^ 
bt  ptnllaa  at  tba  bottom  of  cartatn 
itvDlalw^ahebiaeawalar.  Car- 
a  aparatsd  Id  brackldi  water  ara  to 
rtad  from  atnlonbyiueofiliiflTlDp 
aa  to  broDDi  bnthlngs, 
naDt  of  stmctDnl  material  loend  of 
,  about  3(1,000  tsDi,  or  70  per  cant  ol 
vqalred.  Of  the  total,  about  37000 
Wd  diirfii«Tair,aothatOQlaaalO, 


aboat  halt  the  material  Kit  the  ^atai  In  later 
medtile  locks  at  aitiin,  the  upper  locki  al 
Uiraaoreii,  and  all  material  lOr  gatra  hi  lowei 
lock  at  Uliallorai. 

On  Juna  X,  1BI1,  arecting  gates  on  Isthmui 
bi  progma  on  13  gates.  They  unnprlaed  all 
gates  hi  upper  lock  and  IntermedlBte  gates  hi 
lowar  lock  at  Oatun  and  all  galea  at  Padn 
Ulgoel,  empting  lower  guard  gate  in  weal 
ohambar.  No  material  placed  at  UlraOores. 
Total  steal  tn  plaoa  In  several  gates  »t  end  ol 
Bscal  year,  I0,B31  toua,  or  about  34  per  cent' 
With  aiceptkm  of  413  tons  pr«Tlotuly  i* 
ported,  all  thii  material  erected  during  year. 
Total  number  ot  Bald  rlrata  driveo  te  Jimi 
1, 063,900  out  of  5,760,000,  or  ODly  IT  pai 
r  total. 

Completian  ot  sareral  galea  fallen  oonsldotatriy 
behind  dalasspeclfled  tnnintract.  Closeand 
oonllnuoDS  tnspeclloii  maintained;  believed 
that  completed  gates  will  meet  fully  tha 
atandard  laid  down  b  gpecincations.  Taafi 
tor  watar-tlghtneag  to  Ont  gate  at  Qatun 
bdicsUeTcellant  workmanship. 

Flnt  two  miter  gate-moving  maohlnaa  and 
flrst  mltar  forcing  machine  completed  and 
■atlibctoray  tested.  Uiler  gate-moTlng  m»- 
chlnaa  isatallad  In  raipectlvB  plaoea,  aod 
coa  tasted  tn  regular  Hrvloa  of  iwlnglni 
gata  in  dry.  Operation  tucoeittully  por- 
imned  b  I  mbute  and  4ft  saconda,  or  U 
aacmda  leas  than  aitlniated  Hme.  Con- 
tract lor  remalnbg  M  miter  gBte-movbi 
machioea  uiade  Feb.  11,  1013.  Award  far 
motora  tor  thcae  machinea  made. 

Oontracts  anterad  bite  tor  delivery  of  one 
knder,  except  tha  cbab,  which  wai  built  at 
n.  a.  Navy  Yard,  Boston.  To  detarmina 
best  torm  of  emergency  retlstance  vatvs, 
elaborate  seilea  ot  testa  made  hi  power  plant 
of  Prudential  Insurance  Co.,  Newark,  N.  J. 
Three  types  of  valves  tested]  two  gatisfutory. 
Chain  the  only  part  ot  apparatua  shipped. 

Uaterial  <dt  atructurel  ateel  oonra  by  which 
tha  electric  lecomettve  tract  Is  supported 
over  lock-gate  receasea  in  masonry  provided 
bx,  and  eiwtlon  of  ateel  let  by  contract  July' 

Pedro  Ulguel  Locks  priKllcally  completed. 

BUs  lOr  electrk>(owlng  locomoilves  Invited, 
Contract  entered  lute  for  delivery  of  one  loco- 
motive complete.  Under  contracts  for  mate- 
rlala  b  oonnectlan  with  locomotive  tract,  OS 
per  cent  of  structural  particompleted.  De- 
livery of  steel  rack  sections  44  per  cent  com- 
pleted. There  was  delivered  on  the  Isthmus 
flO  per  cent  ot  malleable-inm  BupportlDg 
brackets  br  condoctoi-alot  covers,  but  these 
roJecWd  on  account  ol  general  Irregularitta. 
Contract  for  malloable-lrDu  cover  platca  and 
waahera  completed.  Bids  far  crossovers  and 
turnouts  rejected.  On  reaiverUsement,  oon- 
Inct  catered  bte. 

Bpeclflcations  Issued  Sept.  9,  1011,  corerlng 
mala  generating  equipment  lor  hydroetaobria 
atatloo,  couUhtbg  three  l.OOD-kllairatt  ontta, 
to  ba  located  adjacent  to  apDlway  Iq  ottmi 
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Dam.  Equipment  to  ctmsist  o(  thrm  1,351>- 
kllawatt  WHler  turblDes,  3  hmil  gales,  3 
penstocks,  3  eovernon,  3  draft  tubes,  itim 
1,000-kUowatC  ^neraloTs,  3  dlnct-connecUd 
GO-kllimtl  eiclteis,  two  tOO-kOomtt  matoi- 
drivcn  eicltei  nU,  one  Sfr-ton  electric  cnuM, 
■ud  1  Inbrkatlng  sTstain.  Conlnct  entered 
tnlo  Dec,  3  lorbTdreultc  eqaipmeot.  Cto- 
tnct  anteied  Into  on  nme  dale  lor  electrksl 
eqalpiDtmL  One  Keneralor  completed  and 
rcadr  tor  test  Only  material  delivered  «■ 
Isthmor,  CO  per  cent  o(  penstocks. 

Bufflclent  water  from  storaee  tn  l«ke  Oatam 
to  waiTsnt  InslaUallon  of  6,000  kOovatti 
tn  generating  capacity,  Inctudtng  reserve. 
Uailmum  water  dlveitail  lor  bydraeteclrki 
dAvelopment  approiimatelj  7  per  cent  of 
mtnimum  valei  supply  and  is  excess  not  re- 
qnired  (orlockages,  evaporation,  and  leakage. 

BpillwBy.^te  niBchtne  desired  to  raisa  ami 
lower.  Id  10  mtnutes,  Slotiey  crest  gate  1^ 
oonlnllinit  water  leieli  of  Gatun  and  Uira- 
fluea  Lakes.  Consists  essentlallj  of  two 
counterweights,  connected  to  gate  by  a  screw 
and  chain;  screws  driven    slmultanBOUslji 


Jan.  31  apeciflcatkiDs  iisaed  Edt  apparatus  for 
lemole  control  and  IndlcsUon  of  the  lock  ma- 
chinery and  spillway  gBles,  Bids  opened 
Uar.  IG  and  contracts  awarded. 

For  aapplylng  electric  current  to  operate  lock 
machinery,  18  Iranstormar  rooms  provided  b 
kicktat  Qatun.Sat  Pedro  Miguel, and  13  at 
lliraOores.  Tower  laton  at  2,300  volts  from 
hydroelectrk;  station  and  tranjlDrmed  to  230 
Tolts.  Each  room  is  to  contain  two  190- 
kHowatt  power  trensTormcrs.  All  equipment 
In  duplicate.  Transformer  room  will  also 
contain  I^-kDowBtt  tlf;btlng  IranslDrmer, 
bank  of  8  or  10  OH  switches,  7-pancl,  low- 
lenabo  iwltcbbosrd,  and  mlscellaneoui 
cable  and  terminal  eqalpment.  Every  effort 
made  to  render  operatknu  simple  and  tbol- 

Oencrsl  features  of  lock  aiuminatlon  fiied. 
Eiierlor  Uchting  concrete  lamp  standards 
will  be  ereclod  00  coping  of  locks  througboot 
length  of  each  wall— 311  lamp  standards  at 
Oatun,  131  at  Pedro  Iflgual,  and  109  at 
kHraaoTvs.  Standard  supports  refloctor  3D' 
atMve  Lbe  coping.  For  interior  lighting  ot 
operating  tunnels  and  machiz^ory  rooms,  deck 
lights  arrnrced.  For  use  at  niglit,  artlflcbJ 
illumination  provided  by  ordinary  itrcandle- 
power  carbon  filament  lamps  mounted  In 
specially  de^i^ed  n 


Erecting  loi 


lamps  will  N 


nacbinerj 

rbcpin 

.atGatunS.pt.. 

i'ed  to  Miguel  Jai 

1.,  1313.    Bcbed- 

inallcssa. 

ogresslng  as 

win. 

uctoi-jlo 

ichani 

i   tc!l«i, 

and  2, 

,J48.! 

)  c,  y.  con- 

.  Candlepowe 
3  to  15,000,  M 
o  marking  sea 
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d  lU  but  2  mt  Pedro  Ul^el  come- 
de  by  rhipplDK  sod  rrlodlng  wltb 
ic  hsTKl  tools:  for  3  at  Pedro  Hl^el 
ilv*3  at  Hlmaorw  ilaoa  b;  ipeciaU; 
TiiUlnfiiAcliiQ*.  »4p«r«ntarfii*d 
arlsd  atckiH  of  fiu.  Durln|ry«r 
sttm  valTC  cluunban  pnpvsd,  In- 

raBons,  (uid  104  tbItib,  Inrluding 
1  ■hUhr  d*Ylp«*,  placed  In  poglrlDtt 

0[  ttib  Mler  numbs, «  at  Oalun, 
ln>  Uleual,  ud  2<  i(  Minflom. 
•    ou  39   rbfog    item    gito-TBlT* ' 

at  Oatun,  W  al  Padro  Miguel,  and 
florea. 

U  Intake  acteent  placed  it  Gstun, 
Eheads  to  (vnlar-wall  Intakta  »- 
ad  pUK«d  to  outlet.  At  Gatun  1 
t-wai\  bulkhead  gum  iim>  plared, 
^  provided  aa  duplkatee  to  upper 
m  valves  in  emeijencr,  oc  tor  use  In 
itaka  fn  side-wall  culTerW  lor  tin- 


aifh  machines  had  tobeplaced^  Ire- 
InbeqiunCT  ol  opemtlou,  aa  well  ai 
ed,  almpler  and  cbeapei  (ban  br 
on  valve.  On  Nov.  U,  1)13,  con- 
inlod  tor  IK  complete  machlnae,  ei- 
laton,  limit  iwltfh,  «nintent>lgbt 
id  countarwelghta:  SO  per  pent  ol 
dellveied  behne  cloie  of  jear. 
Ddilcal  valve  macblnee  under  con- 
trarad  Jan.  IS,  I«I3.  Mtchanlcal 
cm  of  130  CTltndrlcal  valvn  com- 
ma 1,  I«U,  and  elecitical  work  ol 
c<mUol  panel!  and  cablea  vlth 
conduit]  ior  iheee  macblOM  11  .• 
HHupletabr  all  locki.  Ai  muftol 
Wed  lo  ngrlnd  &11  valvee.  Operat- 
linery  i>  aame  Eur  bolb  cylindrical 
I  auxiliary  culvert  valve  mar^blnM, 
t"  and  30"  itrokaa  are  reqtilred  be 
0"  auxiliary  culvert  valvee,  reapec- 
utaad  o[  32"  stroke  o!  cylindrical 
'«!  made  to  dMermine  time  nqulred 
«iiouE  typfa  of  valvB;  cylindrical 
squired  10  aarondi,  ao"  auilllory 
alve  It  lecandi,  and  3S"  auiDlary 

BcbarKe  made  on  cylindrical  valve 
ng  itam  gate  valva  In  ipillny. 
r  legatee  and  1  calsaon  briptUwey 
and  X  gal«  and  l  calsaon  for  spQl- 
:iraIlorae  erected.  Oatee  at  aaton 
in  poafllnn  on  dam.  MliaBoraa  ipDI- 
ir  cDnitmctlon.  Draft  tubee  lor  by- 
c  itation  on  aail  elde  of  ipillway 
Btan  completed. 

F  lata  madilDoi  and  pumpe  for  on- 
ODunterwelgbt  phi  delivered  and 
Df  flisi  rruicUiie.  Device  tor  ehlrt- 
patreAin  a  lUgbi  dlflaive  after  It  li 
t  vBlar  and  nivtaaiilim  tu  railing 
I  out  ot  vratar  ^armtwl  properly. 


Uerhank^l  oork  jtarted  on  II  of  U  rrui- 
cbines  at  Gatiin  and  II  per  cant  of  mechonl- 
«1  vork  on  all  machines  completed. 
Constnirtion  end  arectlon  of  lock  jhIb  mn- 
tlDuad  under  contnct  wlib  tlcaiiilk--Uar- 
ehill  (-onslructlon  Co.  dated  June  21,  luKI. 
Bbop  drawing  completed,  as  was  marLiiit'^. 
ture  or  all  materia]  tor  mtn,  affBraf.inni' 
ST.fCOtonar  Bnal  shipment  made  in  Apr  Iti 
addition,  2,100  tons  structural  work  lor  <|  i  rn 
pane  bunt  and  delivered  on  Istbmus.  S{.  ire 
parUcomprlse  sufncfenl  material  rorpatil;,  ■^t 
completely  rebuOdlng  any  3-gB<a  leave 


Qataa  Hay  17 


kjralw 


It  Pedro  Ulguel  ft 


D,  l«ll. 


t  begtanfaft  o(  year  worl 


bad  been  completed.    Total  steal  aiaairillc' 

rield rivets  niunbarad  WO.OOO,  oraboat  i>|,r 
cant  ol  a  total  of  over  6,700,000.  Work  li! 
lowed  to  drug;  completing  It  within  rtuunr 
able Ibne hopeless.  Contiactoia dacMad  iij..,i 
cbanga  in  local  mana^metit  and,  Sept.  i ,  m 
■tailed  add  I  Hanoi  machinery,  incraaied  ti>r  < 
andananged  tor  efllclent  supervision,  Iti 
prDvemecls  hi  arganliatlon  became  mahiltv.i 
high  degree  ol  efflcleocy  reached,  with  Itir^' 
Increase  In  work.  Some  Idaaof  tmpioveTi.i'ii 
mey  be  Judged  rmn  fact  that  duiing  Mir 
N  ,000  rivets  d  rl  V  en ,  w  h  De  tbe  h  IghHt  nu  1 1 J I  f 


dllva 


la  30,  lSl3,o\« 
per  cent  ol  material  aasembled  [□  gales. 
leaves  in  w«t  chamber  at  Oatun  and  hi  t 
chamber  at  Pedro  Uiguel  stepped  on  plm 
and  all  leaves  in  weet  chamber  at  Uiraftoi 
•iceptlnglteavcBofopentiDg  gala  In  Inv 
chamber.  All  guard  gat«acomplBtee»cp|ii 
tower  end  Uirafloree  Locks:  and  guard  ^a 
at  both  finds  Gatun  Locks permatiantlyi'lo- 


.    Thosi 


upper  e 


July  n,  1S1],  and  lower  guard  j;i 


Supplemental  c 


entered  Into  w 
',  by  w 


itilctloni  governing  payments  modlflrii,  as 
orlglnsl  proviilona  proved  unnenssacily  -4- 
rereand  more  ipeedy  completion  wouM  \mi 
assured  byrclailng.  Uodiflcatlon  pro' i  k"; 
forauccessivo  partial  paymentaon  eac>i  -j  ii-i 
when  Bisembllng,  riveting,  ilnishing,  ani 
painting  oompletod  and  accepted.  Furl!.-  r 
tupplBmonlal  agreement.  Binned  May  an.  ui  l, 

which  contractors  could  Dot  lie  held  id9|h<ii~[- 
Me,  due  toihipwrccksand  strit:cs,  u  e-nli.is 


later  dates  Hied  farcompletlonolsoeral.,! 
June  I,  IBIS,  Hied  lor  upper  guard  gaii 
Pedro  Uignal,  and  June  IS  for  guard  l'i 


at  lower  approaches  U 
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b*  flnbhed  Sapt.  1,  Iflia,  wd  *U  olhv  giUa 
necesssTT  to  permit  lockage  tbnmgh  ooaatda 
o[  ucb  flight,  ocean  u>  oceui,  rnngt  b«  oom- 
pleted  DQl  iBler  than  Oct.l,  1B13,  whOedats 
ol  final  DompletlaD  loc  all  ramaJnEng  gatn 
flied  at  Jan.  l,  1914,  loc  Oaton  and  Fedro 
Ulguel,  and  Uar.  1,  IBH,  (or  UlraOorea. 
From  piDgrean  made  datet  will  baanticlpalsd. 
Total  weight  of  all  gates  on  csnal,  eiolndlOE 
piunpa,  OoatB  and  float  iwltchcs,  moton  and 
oandutta,  and  other  electrical  appantui, 
CBitioga  tot  atCaclilcg  operating  struta,  and 
■Dlter  loTchig  machines,  ST,6S3 tuna.  Casting! 
and  EtruFtural  parti  to  be  embedded  in 
maaonif  in  part  tumlslwd  ondercontract  lor 
look  gatai  and  erectad  by  litlinilan  Canal 
-  with  ooDcreta 


Kotlra  ahlpment  ol  mltet  gate-moving  machtnui 
oompleted  dnrtng  Uaj,  1013,  but  work 
handicapped  bjnonreraipt  of  parte  necosarr 
toembed  Is  i»ncreta  and  about  which arHi- 
tlon  or  whole  machine  hbigta.  AtSnd  ol  year 
M  par  cent  o[  all  machines  Installed.  Elec- 
trieel  work  in  connection  with  tbeaemacbtnu 
M.3  per  cent  completed  at  close  ol  f  ear. 

Miter  eate-movibg  machines  Installed  complete 
at  upper  guard  gateaat  Galun,  and  test  made 
ol  machimir;  July  31,  1913,  Oate-moving 
machlnee  ad]iiited.    Limit  nitebM  adjuatad 


«1  from 


ti  tull  m 


opposite  p 
which  point  machine  agalD  on  dead  center. 
Operation  ol  one  leal  l  minute  and  SI  HCondi 
md  lor  otber  1  mtnute  and  (01  seconda. 
OpBTatiOD  completed  aecondttme.  lllterlog 
of  leava  perloct.  Gates  alao  had  installed 
mlta-tDiclng  machine,  tested  out  oo  same 
dale.  One  leal  lelt  Id  cloied  poaltlai  and 
other  opened  3". 
MUar-iircinE  machine  brought  gate  to  within 
folpecfectmlter.  Anotbei  trial,  with  open- 
Ing  oI3i",  brought  gale  to  |"  from  mKei. 
Several  chacges  made,  and  new  proposals  In- 
vtled.  Under  new  contract  aU  machines  da- 
Ihered,  InstolUtkin  delajad  on  account  of 
on  itructural  gala 


Under  contract  entered  Into  Nor.  4,  1911,  all 
material  lor  trial  lender  dellvared.  Erection 
begun  about  Jan.  1  and  completed  ktar.  1, 
1913.  During  Uar.  and  Apr.  tMts  made. 
Bemlta  seemed  to  warrant  belial  that  vessel, 
nnlen  ol  great  ilie  or  moving  at  eioesaive 
•peed,  can  be  checked  or  slopped  without 
breaking  the  chain.  Oreat  tidal  range  below 
HltaSores  Locks  made  modified  deei^  nsc- 
enarr-  Same  system  of  erllndan  oaed  and 
machinery  practically  same,  but  chain  Is 
ilretcbed  across  tba  lock  at  either  ot  two 
laveli,  according  to  stage  of  tide.    Cbaln  b 

Plans  and  specifications  lor  floalhig  caEraons 
oompleted  and  hivltatlon  lor  proposala  issued 
Hay  23, 1913.  Cnlssonn  will  be  used  lor  closing 
upper  and  lower  entrences  to  lock  chambers 
Vhta  UDwatariug  tbem,  and  will  agutatn 


THE  PANAMA  CANAL, 


th  of  locks,  spaced  lOCK  kpait,  vltb 
ibOTSCOplnf  level.  Lighting  unlti 
ott,  SOO-mtt  Uuda  lamp*. 
jqulpment  for  tiTdiDeteetrto  plant 
tnchidtiig  nuts  geaumUm  ind  Cnr- 
tteraBli.tnTelliigcmit.panstcioki, 
,  vid  op«T«tliig  machtiiBrj.  Bted- 
rdroelectrli:  ititlou  purcbBSsd,  uid 


md  tuibbwi  set.    BilBDca  of  In 
dependent   open   eomplBtlaa    of 
IT  hoiuliiE  electrical  equipment, 
istall  for  tnnsralMim  line  Dvnbead 


on,  Henflorae,uu]  BBltna.  Com- 
onislsts  of  dapllate  S-phue  lloei. 
dwp  dnwtoEi  kn  emergeucT  duns 
azul  ftppnned.  Tevtfl  Di»d«i  upon 
toibfppient.   Struetunl mfttoli] 


r  daffli  ililpped  to  Isttuntu.  A*- 
sl  east  dem  tt  (Htim  becnn  Jul; 
Icompleted  Uar.lrlSlS.    Kraotloa 

un  began  Nov.  »,  IVll,  and  pne- 
lifted  fniimonttis.oililir.  1,  ms. 
I  we*I  dun  at  Pedro  Ulgnel  recelred 
begin  erection  Feb.  1 ,  1913;  allmata- 
bled.    Wock  begun  Apt.  1, 1«1  J,  OD 

and  bj  Jime  30  over  GO  per  cent 
il  aisembled  In  (tnicture  and  SO 
if  itietfng  (nmplrted.  DeUrerroI 
>r  east  and  wint  danu  at  MlraBoni 
J  1, 1S13,  and  to  end  of  Dscal  Tear 
Ions  received .  Erection  oleastdam 
iel,1flI3,andof  wntdam  JuneI3, 
liar  lOoontnctoi  becao  Onaj  (eata 

east  aide  st  Oaton,  total  time  lOi 
at  teit,  tnbig  1  bom  1  mlnate  and 
I.  Becond  part  of  lest  itarted,  ooo- 
iperatbig  turning  and  wedging  ma- 
t  30  daji,  at  Intervals  depending 
Aig  of  motors.  Tnti  were  mada 
r  tor  limbering  np  turning  and 
narhlneiT.  Attar  completing  aec- 
r  teats,  3  additional  oompleteopera- 
s;  tbe  lastcompletel;  closed  passage 
intea  and  17  aeeondi— 19  mtnutss 
cods  less  tban  time  of  Ont  test. 
wen  completed,  of  retnlaroad  con- 
b  belghts  from  base  to  Cecal  plane 
-am  !S'  10"  (0  B7'  10".  3  skeleton 
Muu,  marking  edges  or  channel,  Bal- 
traflona,  completed,  18  ooDcrete- 
au»  and  range  targets  completed  In 
ke  sectioa.  There  will  be  approil- 
of  this  tTpe,  b;  meansot  which  gas 
J  be  located  Iram  preTknislj  deter- 
tin.  At  Bohlo,  Fma  Blauea.Cal- 
nel,  Joan  Orande,  and  Bas  Obispo 
ranee  targets  alio  farm  nnllghtad 
ilcb  muk  axis  of  ihort  tangents  at 
SB.  BetnEorced  conciete  calaaon  tor 
rwater  Uxlit  and  kf  ligna],  begun  In 
)t  Twr,  oompleted  to  helgU  o[  «' 


and  was  tank  at  hum  end  ol  Llmon  Baj  la 
30'  of  water,  where  It  wfU  remain  uniu  Its 
riprap  taundation  atouterendotbreakwsiot 
bas  reached  setttemenL  Plans  lor  west  tire  ,ik' 
water  llgbt  and  fog  signal  revised  ondetiu  per- 
vision  of  architect  and  revised  stniotura 
sapersedea  one  shown  In  last  repast.  Si  caa- 
Crete  bnoj  shiksrB  W  by  IS  by  U"  aod  mtf- 
flve  M  by  M  by  IB"  conitructed  at  Eallwa 
plant  of  lighthouse  lubdlvlslou.  Kehiloiiwl 
concrete  wharf  70'  long  and  30*  wide,  adjoin  Ing 
small  boat  landhig  at  Qatun,  built  tor  lit  litiii^ 
establlsbment  of  canal  by  Panama  K.  i:.,  ui 
be  used  for  storing,  painting,  and  [ep:iiriTig 
gai  and  spar  buoys  belongbig  to  Oatun  l.'.,t^ 
secUcm.  Eiperlmenta  made  with  tunnsiun 
lampa  having  spirally  wotmd  Qlament  <  in- 
oentiatlugtbelightsouicelospheruof)'  br 
IDO-watt  and  |"  tor  l£0-watt  lamps,  sg  li.ixt 
type  of  lamp  wUl  be  used  throughout  for  .ill 
dectrlcally  lighted  range  towen  and  bam  i  in. 
ELxperlmants  made  for  special  aaahlng  do  v  >ies 
and  lamp  ihlltan  lor  electiloaUy  llgbjod 
lowuiand  beacons. 
UO  acres  at  prism  tram  San  Pablo  to  V-.a» 
BlaDCa  cleared  ol  trees  and  Ivnsb,  aiid  jip- 
jnulmataly  ISO  acres  of  land  were  cletrc-i  uf 
tieee  la  tlM  vicinity  of  Uamel  for  Uu  diedt  iiig 
F-13.3-U. 


(Beep. 


I.) 


n  F.  Wallu,-., 
bsbn  Board  of  ConiulUog  Engtnssn.  luir 
Unit  costs  and  time.    F-OS*,  304-371. 

Tannlnal  channels  should  b*  dredged  tu  ;  «r- 
mit  reoelving  material;  Colon  Harbor  i  ho  .IJ 
ba  protected  fram  norlhaTa;enibanliiaiiit  lo 
be  thrown  up  on  each  side  of  the  t>oal  u  ,'  h 
dipper  or  clamshell  dredge  as  far  inlsTid  lU 
possfblB,  to  Imp  flood  waten  gat  of  iinuil 
section,  to  retain  material  aicsvatsd  from  :li( 
cAAal  by  bydiaulic  dradgss,  and  to  proMilt 
roadbed  tor  the  Panama  R.  R.;  this  loraiioa 
of  the  mUroad  would  do  away  with  the  im- 
sUuctioa  and  maintenance  of  brldgss;  opM-^- 
tlonot  canal  wIU  Increase  trafGc  of  i&:irij:'j; 
should  be  operated  with  slsctrio  powEi  L-^t 
fmm  Gamboa  Dam;  track  necessary  prrr  :|p^ 
oa  west  side  In  central  division;  dred|:»iMe 
ssotlon  through  the  lowland  between  1.B 
Boca  and  Uhaaores  to  be  constructed  In  'i£* 
manner;  two  end  sections  ol  tbe  canal  lo  ti* 
completed  as  soon  as  possible,  "in  order  i)  ,it 
dredgB  might  work  as  hr  Inland  as  ]ir^'  il- 
cable  lo  assist  In  tbe  attack  on  tbe  irm. 
dpal  excavation  through  tb«  divide,  'l  his 
work  can  be  pcifOrmed  by  dipper  dredi^i  uf 
tana  G  to  10  0.  y.  capacity,  loading  ttie  rm- 
terlal  on  saagohii  barges,  and  dumping  h  iu 
dssp  water  beyond  tbe  harbor  limits." 

Various  unit  prices  estimated  lor  soft  dradglof^, 

"The  UmU  ol  time  that  It  will  require  to  a<m. 
plete  the  canal  or  put  It  in  operation  will  <  I*- 
psnd  upon  the  remoYal  ol  (he  8  mllri   tjl 
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100,000,0000. 7, tor  (aoslMctloQ  aw  In  hot- 
tamwldtb,.'')'  bermi,  sad  sloptaof  1  ont." 
*'Th«  tlm*  requlriKl  to  do  Ihia  work  b  d^ 
pandeul  upan  tht  ucaTSttaE  unlu  which 
can  b<  iTutal1«d  and  tb*-  cnpoclt  j  par  tuilt, 
which  in  tum  h  depvidiut  upon  tha  pionipe- 
ates  wllti  which  wnptj  can  v*  tumiihad  to 
th«<t«aTD  shovala  uid  Icndad  an  ramorad. 
Tba  affidenc}'  at  tba  anlira  oparatkm  not* 
upon  Iht  plui  or   tracks,  th*  quklit;  and 

paclly,  and  chancier  of  tba  can;  th*  pro- 
vision ol  adcquAta  vid  pn>pv  dnmpaj  and 
dumping  lacUitiia." 

IDstaun  shot«ls  opantiog  Jul.,  IMM:  37,  Jan., 
IWT;  M,  ICOK:  fl,  1M0,  would  bring  ontpot 
Dp  lo  19,100,001}  c.  J.  uiDuallr.  Bidm  tsla 
during  ISIO,  ISI1,  1913,  and  1S13,  aicanlloD 
would  amouDt  (o  111,400,000  c.  j.  al  Iha  and 
of  8  Tears  from  Jan.,  IHOS.  "In  tba  tnean- 
tlma  tbc  aTcaTatkm  of  othar  portion*  of  the 
cantral  aicaTBtlon  oulslda  of  Iha  S  uiDia 
CTuid  be  Mirtad  on  partly  by  jt*Bio  ibonl), 
etc."  Canal  could  ba  opaned  tar  nsvigstioii 
within  8  yean  and  and  cmnplatad  In  10— at 
mosl.  In  12  T*ara. 

Sketch  Bbowine  typbal  croaa  aactkiD  ol  caDal. 
on  tbt  tarraca  plan. 

Dompa^  Eiistlug  dumpa  and  track]  pno- 
tlcally  tboae  of  the  Piancb  company:  "lack  ol 
track  material,  labor,  and  other  appUancaa 
prevented  any  material  chanf^as  being  made." 
Wallace  floaUy  bad  t  distinct  main  track 
railway  lystanu  Indlng  from  th*  excavation 
to  distant  vpoil  banks,  Z  at  each  «Dd  ol  tba 
Gontisl  eicayattOQ  and  1  on  each  aide  ol  the 
canal  aib;  thes*  track  lyitems  to  conalst  of 
1  or  more  main  runnln;  tncka  a*  requlra- 
menU  might  determine,  using  tb*  Panama 
R.  R.  aa  a  base;  part  ol  this  plan  conilsled 
of  a  main  double-track  raDtoad  Uadlng  Inoi 
tb*  Cutebni  eiravatlon  to  the  Oamboa  Dam 
tlte,  DTcr  vbb:h  eicavaled  material  could  b* 
dallvered  at  tb*  site  ol  the  dam  lor  comtiiu- 
tloD  purposes;  main  track  syitems  to  be  bal- 
ailed  with  sIDt»  and  malnlalnad  In  flnt- 
class  condition  Ua  rapldlti-  ol  moremant 
ample  side  track  bcHltiea  to  be  piwldad; 
trackage  provided  and  anangad  »  that  It 
gbould  not  be  necessary  fcr  a  steam  shovel 
(0  wait  tor  a  car;  lock  tracks  to  be  at  the 
dumps;  high  and  low  dumpe  to  racaiy*  study; 
kKStlon  ot  damps  such  that  alttr  the  Urat 
mil*  on  eilra  haul  ol  10  mllaa  sbould  csat 
but  3  cents  per  c.  y.  tor  tronsportalioQ  aloD*. 

In  tbe  pnparatory  work  the  first  step  to  ra- 
more  the  slippery  clay  tormalion  ov*cl]rtng 
tbe  Culebra  axcavatioii,  during  tbe  dry  sea- 
son; slides  afterward  can  b*  coDtroUed,  "In 
tbe  opinton  of  th*  writer";  central  diainag* 
arcayatkHu  at  both  ends  of  the  cut;  eitnor- 
dlnary  eflorts  to  be  made  to  sink  tbi  cen- 
tral eirsvBtion  to  tbe  greatest  possible  daptb. 

CO  cents  per  c.  j.  estimaied  for  removing  can- 
tral 6  or  8  miles  of  eicavation;  increase  of  10 
par  cent  over  previous  estimate  □!  SO  cent* 
due  to  g-bonr  law,  "and  by  tb*  TiiiHiiirfciii 


toryiiDttnworkotth 


aaeo  fori 
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■d  lo  by  SsnaW  Conunltlv  so 
-  Csmli,  Id  Its  maJoritT  npoit, 
E,  alUr  ui  iDTCstlEBtlon  coTSrlDf    ' 


daUll 


irt  and  evarj  » 
Fnnu  thia  raport,  "Tb«  work 
1  bj  Iba  SpooDai  Act  hi*  ban 
uid  exIoxlT*  pnpantkou  Idt  a 
■ecDtliiii  D[  II  bav*  bam  mada. 
L  Zona  has  baan  placad  to  a  utla- 
□Itaiy  conditloii,  adaquata  ibaltir 
rkmm  hu  baaaprortded,  boapltala 
ge  capacity  baTa  baan  mada  nadj, 
mead  by  tha  oplukiiia  of  aiparla 
lanltlsd  baton  tba  cammltlae,  and 
irtnnalcly  now  In  poasanlOD  oti 
F  of  beta  and  Sfoait  aHactinc  tba 

0  or  Um  undartaUnc  that  bava 
DOW  baoi  avaOabla.  Tbli  li  du« 
;t  that  tba  piepaaloiy  vork  baa 
Mn  baau  proaecntad  with  patlant, 

iiatad  «ttb  Iba  dlractloD  and  aupa- 

^work."    P-Oe,l,  I. 

i  CaanWm,  Eoralfn;  >ca  No.  n,  p. 

la  Index. I 

t  o[  Stat*  liiuad  riiculai  duIc  aay- 

miulaiolIioBnoaminlulatiad  loth* 

1  ol  PanBida  and  racOEDlud  by  blin 
inbt  tbilr  touetfon  within  and  with 

to  tha  Canal  Zona  wltboat  nous- 
im  tba  IT.  8.,  r-Wt,  *a. 
'ttb,  F^t;,  163. 
ilarnTvlc«a,P-lS,N». 


lar,»bopa,F>ll,3Sl. 
iipauaa.    (Baa  EipMBM.) 
;aa  Kaja;  Profiln.} 

iiiiHi,  r-oo,  eo,  pi.  X. 

3aa  Not.  13, 1«3,  pp.  23(11,  I3H  of  tbli 

luAt  by,  and  tboM  Dot,  compariKn, 

i  ooDtracu,  act  autborklnE,  P-ll. 

1,  handwoik,  P-ll,  H&:  F-ia,  1G8. 

1.  Mnalath,  P-13,  lOB. 

I,  ^13, 74. 

,  and  dmnplDg  matbodi,  ^lOv  IW, 

,  with  old  Franch  ptubcan,  ^10^ 

F-OQ.  311;  P-10,  311;  ^11.  31% 

2;  F- 13, 384. 

omplatad  ronlracti,  F-ta^  110. 

aiiddaTic<a,P>l(,gX 

iaay,P-10,53. 

,P-11,«;  F-ia,TO,106, 

a,  P-10,  IB. 

id  lock  ilractnrti,  F-13,7», 

MrmlDtu,  F-13.  aa§. 

1  dlTblon  lod  ibop>,  p.14,  IJL 

mcllon  undet,  P-10, 311. 

rtninoli,  P-13,  JOS. 

ticinal,  P-13, 78. 

■auamaR.  H.,aet,  F-11,I8L 

r-ia,xe,aaL 


antruts,  Conatrurtlon  ot  Canal  by.  (Bat 
No.  1«3,  p.  2164  oltbla  Indai.) 

Bldi  tot  canal  comtructlon  aaked  from  luga 
coDtrtclon,  Oct.  »,  ieO«,  tha  nccaptad  groupa 
to  be  paid  apoc  the  Nthnatad  taasonabla 
eoel  Dl  tha  actual  construction  u  Si«d  by  an 
anglnaarlng  commlttaa,  etc.  Bids  to  ba 
openad  Jan.  12, 1907,    P-Oe,  IS, 

Latter  of  chaliman  of  Isthmian  Canal  Com- 
mEnlon  No.  3  to  Sw!.  of  War  setting  COTth 
nasDQS  why  conitnictton  otcacalbyoontnct 
wama  advlsabla.    F-06, 12^131. 

U.  B.  wHI  gat  ,b«n)flt  ot  tha  combined  ellDrt* 
of  the  bat  and  most  eipatlencvd  contiaclon 
in  the  world ;  win  mcui*  cooparatlon  o[ "  thoea 
pawerlul  Intereati"  in  keaplnE  Full  tha  nnka 
ol  aniployees;  ttie  U.  B.  wQI  know  eiactty 
whal  the  norkKiita  In  every  part;  plan  oSart 
Incentive  (orapeadyand  economical conitmc- 
tlon  by  tlM  penalliing  systam;  •  •  • 
"aictkmwUlba avoided";  "piobBblanvllll 
to  the  U.  a,"    P-O«,130. 

Invilatlon  for  propoaals  to  complete  the  con- 
■tiuclkmolthestilp  canal  uixm  thalathmai 
of  Panama  between  the  Carlblxan  Sea  and 
the  Pacific  Ocean,  Oct.  8, 1906.  For  H5' lock- 
level  ship  canal,  having  a  minimum  deptb 
of  <!'  and  a  mbilmiim  width  at  bottani  ol 
100',  between  deep  water  in  tbe  two  oceani. 
Basis  ol  proposal:  QualincaUoDS  of  bidden; 
bonds;  geneial  dbvctloDs  tir  bidden;  IdIdc- 
matlontumlshedbycommlrakin;  rejection  of 
bids.    Proposal  lonii:     Bond  lorm^  ftirm  of 


saryed  by  the  commlislan;  to  ba  supplied  by 
the  contractor;  obligations  to  be  assumed  by 
contractor;  payments;  flnal  compensation; 
method  of  astbnatlng  crat  and  time  ol  con- 
struction of  canal;  debult  by  tbe  contractor; 
termination  ot  contract  when  contractor  Is 

deOnltloDS;  bond  tor  fulfillment  of  nntract. 
p-oe.  132-160. 
Contract  versus  hired  labor  construction  dl- 
rectbyCS.:  BealedproposalslnvitodOct.*, 
ISOe,  lot  buHdlng  canal  by  contractors.  Bids 
opecedJaa.  12,1907.  None sallsbctory.  Con- 
tract  worklnU.  3,  geoerally  cheaper;  where  ha 


by  vadoas  Instances  i 
work  cheaper  than  tt 


.roStw 


n  It  undell 


lo  the  Isthmus  any  batter  latior  organl- 
latkm  than  could  tbe  U.  9.  Itself.  No  con- 
tnctorcaneven  attempt  to  recruit  labor  tnnn 
tbe  West  Indies;  no  atijection  from  any  Oov- 
emment  to  their  labonra  working  under  the 
e.g. direct.  EipeiienceoHhaU.S.  asacon- 
tractoraqualtothatolBnycontractiK,  Incase 
oflaborlroQblea,  U.S.  can  handle  the  problem 
batlar  apparently.  Mors  likelihood  of  oou- 
Umilty  of  conatiuDtlon  by  0.  B.  dliect  odd- 


3 

I 
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■  jTiijoriiy  olconirads  on  puUlc  wotki  tta 
Umehn^llbaa  tobaaiundwi.  "TlunlaiB 
quta  1  ioa  tbst  cban  an  H  nuinbai  of  ptoplt  wbo 
wQJ  ^HByi  bclkm  uid  conUnd  that  inr  pko* 
work dDD« by  Ib«  U.S. could  bavabMDdraw 
•a  wall  mnd  more  ctuuplj  if  iuidvtAk«n  by 
BODlrict.  but  an  eiamioatloa  of  lb«  ncordi 
wfU^BerallydbprovfiBuchAcoDtdntlDiiL.  On 
Um other  band,  thank mucqukUylAiEacIaB 
who  will  cDnt«ad  Ui  tb*  coDCivy  and  claim, 
aftu  tbe  complatlon  of  Elw  work,  thai  On 
nriTw  is  Ima."  QuMtionabtalfXBOtiKtot 
could  gat  mora  work  out  of  Uu  labonn  of  tha 
btbmiutban  could  tbaU.  S.  AtCuIebnall 
tha  plan  t  ncured,  orEaataHtoc  baa  bean  bollt 
up,  labor  oblainabla;  nma  of  tta*  orfanlxatlon 
rampoaad  of  lonaa  amtncton  or  oranaan  to 
eonlnelon.  NoadTantagalnlattineibalaaa- 
llon  out  to  contiaclora.  Drad^  plant  befof 
itaBdily  augrnCDtad  for  prism  work.  No  ad- 
Tan  laea  in  ■**H"f  contractors'  aqulpmant, 
•tc.  Dam  work  inlfanatalT  connacUd  with 
tuck  work  at  Colabra  aod  dradginf  alaawbaia; 
no  gain  dlscamibla  bi  latting  soch  work  to  con- 
tractor]. Inlock  rxnutrocUcai,  tbaacqualn'- 
aacs  with  oompatmt  man  tor  thla  w<rk  Is  t" .  .re 
•ilaDdadontbapaitoflbaU.  B.;  noqueslkin 
but  tbat  tba  U.  8.  ahaold  forabb  all  tba 
oauient;  no  contractor  poGHaaaa  thanw«3ar7 
plant  for  handling  tba  aoormouH  qaantltlai  of 
eoncrala  raquired  tor  thasa  alructurea.  Tba 
galas  and  apaialing  machhiary  can,  It  is  bs- 
UaTfd,bastbai»nsmictad  by  coDtract  at  tba 
proper  tfana.  Sanltatkin  could  probably  b« 
managed  baltar  with  Iba  wbola  vork  undar 
direct  consImctkiD  by  tba  ampkiyaaa  of  tba 
D.S.  "  The  tetallTa  advantages  of  tba  con  tTMt 
■ystem,  etc.,  •  •  •  vary  diflarani  tiwlay 
from wbBt  they  weTatwoyaorsogo.  •  *  •  80 
percent  of  Ibe  entire  plant  needed  for  thacou- 
stnictlon  of  Ihe  canal  purThaaed  and  conLractad 
br.  UachtaM  shops  have  been  erected  and 
equipped  for  making  all  needed  repaira  to  tba 
maohlnerynowonliBad.  •  •  ■  TbaU.a, 
better  equipped  to  carry  on  tba  work  aa 
advanUefcij^ly  and  economicallj  asany  ooD' 
tractor.  •  *  •  Thousabds  ol  amployeaa 
hare  been  secured,  and  an  aaectiva  worthy 
ori:aimaLlon  has  bcaa  perfected,  and  tha 
racrull  big  system  put  In  operation  is  capable 
ol  lurnlshbg  mora  labor  than  can  ba  advaii- 
tageously  ii^sM,  The  employees  are  wall 
ahelierpd  snd.  Id  general,  well  fed ;  tba  salarlaa 
paid  are  sal  if  factory  and  tba  work  Is  progreaa- 
ine  sinoathly.  A  change  ftom  these  tevorabta 
oondltlans  Ic  Itie  method  of  prosecuting  tha 
work  would  disor^au  lie  all  aiistinguuiditloiu 
and  wuEild  undoubtedly  increasa    tba  esli- 

Ths  conclusion  tbal  the  work  can  be  dooa 
belter,  cheaper,  and  mora  quickly  by  Iba  U.  9. 
has  bun  reached  only  aftar  free  and  full  dls- 

sion  and  the  higher  olHcials  connet  ted  wflh 
the  construction  work,  and  aftar  careful  con- 
sideration ol  all  sides  of  tba  proposiUoiu" 
r-07, 1S^24. 


10  fori 
)tc     J 
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Tacttr*  Jnlj  1»  10D9»  tb«  lubwKoiizila 
eputmoit  of  CoutcuctloD  ud  En- 
;  TenconUlnwl  In  (A)  ooDitnuitlon 
d  (B)  plant  uid  plant  ubltnriM  «•• 
L  ■>  twili  fn  coMtnictkiii  work.  Br 
ip  monthlr  propir  pnportlDn  of 
tot  plsDt  ud  cqalpnuot  up«HU- 
mt  chwiM  vDl  luT*  b«*n  complatdj 
.  br  work  on  Id  complttkin. 
sot  of  ID  ttcm  of  COTWtnKltkBl 
ide  np  D[  nnt  ol  ill  labor  and  in*- 
■actlj  ipplM  to  work,  pUot,  wbl- 
d  proper  portion  of  K*nnl  *dml&> 

eipODMe,  taicladltii  uponsn  ot  0. 
d  otbu  gtanni  onglDMrtaig  iipanH. 
km  cost  mmt  b«  sdd«d  pioportkm  of 
zpoDSM  Of  tb*  bthmlui  Caiu]  Com- 
Inchidliig    (ipanaM  of    QtMrttr- 

knd  fiabslsMnca  dtputmmti,  Ex- 
it Aeamntt  uid  Dlibnnfais  OtBat, 


mfnd  tU  oamact  In  bata  at  coat  M  ti  M 
par  barrel,  1«  cntdlls  for  bugs.  As  sn  {.er 
oint  of  bag!  wan  ratomad,  camant  Iji  I  it< 
coal  SI.Ol  pat  barrel  at  tldamlBi  b  v  s. 
Conitmctktn  plant  in  Fad&c  divinion  .i]>w 
handlad  larga  peroantaga  of  oamantdlrt  Uy 
Imn  can  lo  mixv,  wblla  naBiljiUten:!-'!! 
of  Atbctio  dlrialoii  bandiad  tbnm^  jiut»> 
boDHL  Yaar'i  oparatlora  ahow  diHarUHs  In 
feTW  of  Padn  Ulcwl  Locki  oI  ll.ls*)  in 
oottof  caiaaut,  itona,  and  sand,  and  l-ner 
rxk;  aWa  at  tbla  locality  aln  lourr  for 
tmaa,  plactnf,  pninpbif,  pover,  ipp^ii^, 
pbmt  arbitiat;,  and  In  dliisioD  eijjcTi  ■t-i, 


itkltXHt.     P-1B,M. 

ithodi  rarlsad  trom  ttma  tOtlnia,aiid 
iptad  Jan.  I,  IRIO,  cmtfaniad  wttb- 
lea,  C«st-kaaplng  aocaanUiit,  Mr. 
ra,  nporti  dtractlr  to  Chlit  Engfanar, 

dotlas  ooQilit  In  laparvlslug  aad 

enginaani,  establinhlnE  aonninti  iDr 
t,  and  preparing  itaiiaUcal  raporti. 


roportion  of  ganoal  aipaian,  dna  to 
prior  to  IWT  bat  iitU*  votk  doiM 
a  tbla  divWon,  ao  Ibat  unrlj  all 
1  cbugia  proparly  cbargaabla  to  It. 
during  7«i  lowai.  Cantnl  dhrlilaD 
I  lowast  coal  loi  eicavatfon,  and,  N 
tha  lanninAl  divlaionfl,  that  dona  In 
Jgnsl  I.ocki  IO»ar  by  llcaotstban 
I  Locks,  but  blgber  by  It)  caoti  than 
a  In  Oatnn  SpOlwaf.  SicaTatlon  to 
a  Locks  highaat.  In  preparatlDD  ot 
oni  AtUntk  dhrlaion  did  wait  to 
1  radflc  dlTUoo.  Hl(b  ooat  at 
Igaal  partly  dua  to  layoiit  of  work  and 


oooomlcally  bandied. 

IS,  Atlantto  dirUon  aaonrad  lowat 

Kb   Magolng   notion   and   dlppw 


SB  rtcultad  In  total  plant  ebargabalnc 
1  *ltb  aoooonts  ba  Apr.  Uaaoniy 
ing  you,  l,T4t,908  c.  j.  In  locki  and 
I,  In  Pedro  lUpiil  Locks  tha  aT«> 
ion  coat  «ss  M.TtMO  par  c.  y.,  and  in 
a  Locks  U.e82B;  in  Oalun  BplUiray, 
mdiD  aatim  Locks,  H.HIB.  DlSsr- 
ween  costs  in  Atlantki  and  Pacillo 
mainly  In  cost  of  cament,  sand, 
9.  Bnlk  of  oeanit  luad  in  AtlauUa 
Ficelvad  In  barrels  at  scat  of  tl.lS 
Mr  in  IT.  a,  whOa  FaeUo  dhrbkni 


Mnutkin plant  at  Pedro  lUgosI  in  operni  r<,n 
Ixnn  luly  it  to  Feb.  l,  and  oompanwTi  or 
coata  lor  6  montha'  period,  Aug.  la  J»n.. 
wttb cdets at  Oaton  Looks  iir  year  abov ;  '...-.i 
coat  to  all  ttoiu  tban  In  Atlantic  d]^l  <..^i 
axoept  InrTalDkircement,  Noted  that  i '  i  f '  .n^ 
by  oooBtmctloD  plant  at  Pedro  lUgiKi  ..  :^ 
IO.iaMandata*tnn  I0.l7ttpero.y.c>t.  .ii. 
cnla.  Work  at  mraOoiH  dona  iftth  l.hi- 
IUai7  plant  lo  advance  work  at  tbla  loi>a.ity, 
•nd  not  oompanbla  w;|tb  constmotlon  pi  i[ii. 
Auxiliary  plant  at  Oatun  mixed  camroia 
obaaper  than  amlliary  plant  at  PedroUif^uei. 
dne  lo  local  condttkoa,  which  nquin  ion* 
itant  tiBin  service  to  iupp1yhi(  matarliJ  si 
latterplaoe.  By  naaolliftanckln  Ailaiiilc 
<U*ialan,  of  which  71M>  o-  !■  were  plsi^^l, 
a  net  nrlng  per  c.  y.  of  material  laid  during 
year  of  10.3888  saouiad. 

b>  ptodoetlon  of  atooa,  ooat  In  atorafe  bbu  at 
Oatnn  tajMOg,  in  stones  pDia  to  lacb<^  on 
PaeUe  aUa  lO-SMS  par  o.  y.  Ctusbed  5'<<rLK 
from  Porto  Bello  ta  transportad  to  lin.  in 
Id  bu^aa  and  unload«d  by  cablewsy;i  .u.j 
derrlcki,  whUa  crrubad  rock  from  Ail.i.  .  :-i 
transported  fiom  qoarry  by  rail  to  tiar  lu'^ 
and  dumped  from  trsstlsa.  There  is,  tl  i  lu- 
toe,  an  axlra  arpsnao  attaflhed  to  Purtu 
Bella,  tepreaaptad  by  dlfteranca  beivt'on 
ooit  of  towing  and  unloading  and  :hiL'  o! 
transporting  by  raH,  of  lO.riM  p»  i  v. 
II  tbla  be  deductwl  from  actual  coat  In  -  ..r- 
■(•,  n  Invss  a  cost  of  Il.a3]9  per  c.  y    Tu 

.  PratoBailOBtoDeasagainatta.eMafDTAi  . n 
■tone  to  abnnar  itinns  in  oost  of  stoup  ;  r  - 
dusad  at  tbs  two  places.  Tbla  Is  in  ■  n  .  ,:i- 
ora  aiplatnad  by  hardar  quality  of  ib  k .  Iiy 
mathodot  qoarryiuf,  and  layout  of  pl^ii.'  .<t 
Porto  Ballo.  Noted  that  cost  of  pnxl.ii<  :<..ti 
flo  S-hoor  day  basis  aa  comparsd  wiir. 


a  lor  lomur,  both 


Forto  Bella  ai 
Band  pEoduoed  at  Nombr*  de  Dice  at  ^o-  ■■  ol 
KKSnt  par  c.  y.  balon  tiaospartaLur. .  oi 
•1.SGU  in  storage  at  Oatun.  Paclflc  dtv  »iii 
BaauTvd  sand  at  Ghame  at  coat  of  sO-iTv"^ 
per  c.  y.;  coat  in  storage,  10.8384  par  i .  y. 
In  both  divisions  sand  was  transpoiteij  Uy 
watar  to  point  of  niiloading:  W  mUt.-  i>" 
Atlantic  side  and  30  mllB  on  PooUo  ^iJ*. 
AUantJo  dirlakm  naad  cablsway*  and  cnata 
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'  lo  Dflload,  who*  PkIDc  dlTtolan  uwl  slac-  ccmm  of  UB.ICQ   c,  y., 

trii^cnnu.    Omlttlni;  mst of  tnnsportallon  ciiita  ftt  WlnOivtasboin 

tram  sand  baolc  to  docks,  coat  to  Atlantlo  Laboi  nwu  bt  r«r  pat  r. 

division  wu  11^142   Uld    to    Parlftc  divl-  at  vmrloiu  locks  ud  ipi 

■Ion  tO.6015.  Ltsa  cost  ■acniwl  iD  Atlantic 
dlvlstoDwhui]S"plpfr'Iln*dnd|*wMplac«d 
Id  Dptratioii  Bt  Homtm  de  DIos. 
In  oonmctkni  wltb  dlvlsloD  onti,  noted  that 
unouDla  pftid  (Or  sdula  ot  clwki  and  lo- 
pBrvtoorj  forces,  amounttd  to  Jt.Oi  por  cmt 
for  AtbiitlcdlvlstoD,lT.)tp«c«nt  forCwtnl 
dlvlslou,  Uld  la.u  pw  cant  for  PaclOc  dl- 


EOectlTa  July  t.  IDIO,  rsports  o[  pirformuioi 
of  TUlaDS  puta  of  plant  kapt  and  icportsd, 
to  locnn  soma  data  rdatlTa  to  oparatloa  ol 
plants.   P-ll,3a-4i. 

1912.  Id  addltkm  to  ttHna  raportad  a  yaar 
ago,  cost  Bccounla  pnpand  and  kspi  be  aids 
to  navlKstlan,  tarmlnal  facllill«  at  Balboa, 
toll Iflrat Ions,  and  luslallatloD  ot  lock-oparat- 
Ingt  machinery.  Bupcr^lsioii  ofcostdalafor 
conslruciJon  ot  the  docks  at  Cristobal  and 
New,  Wasbinglon  Hotel  at  CoIod  added  I* 
duties  ot  otBce:  cost  of  pieces  oI  work  In 
charm  of  Panama  K .  R.  not  Included  In  this 

Id  distil bulfon 
dlvlsioti  continues  to  cai 

Ejicavatlon  in  prism  hy  steam  shovels  chsapsat 
tn  Central  division,  *T«rai:[ng  n.&toi;  In 
Atlantic  division  lover  cost  is  ibowB  than 
daring  previous  rear— t0.6U3  againit 
lO.eOlO-whlls  Id  Pacific  division  It  Is  . 
higher— 10.7527  against  tO.MtO-and  also 
greater  than  In  Atlantic  dtrlsloD.  tn  prepa- 
ration of  found  St  Ions,  costs  higher  In  Atlanta 
division  than  year  ago  and  lower  In  Pacllla 
divlsinn,  wbila  those  of  Ailanltc  division 
higher  than  in  PacUc  dIvisioD. 

In  diedeing,  costs  higher  than  tor  prevloiB 
year,  and  fur  work  In  channels  Pacific  dlvl- 

Pacific  division  dredging  does  not  Include 
any  arbitrary  for  plant,  total  cost  of  which 


tbls  il 


*rbad   I 


a  depti)  attended  « 


Total  of  1,U3,(I70  0.  J.  masonry  laid  In  lodes 
and  spillways  during  year,  as  acabist 
l,T<l,90it  c.  J.  during  previous  year.  Unit 
costs  [or  masonry  were:  Oatun  Locks, r.7S6ft 
Oatun  Bpillway,  t7.0K«:  Pedro  Miguel 
Locks,  KMK;  Ulraflores  Locks,  U.7KII,. 
With  decrease  In  quantity  laid  ol  bllflU 
c.  y.  In  Oatun  Locks,  cost  o[  plain  concrete 
last  year  shows  intrsase  of  t0.53ftK  as  com- 
pared with  previous  year.  At  Fedro  Mlgod, 
with  decrease  Id  amount  laid  ol  363,6090.  y., 
there  was  increase  In  cost  of  11.0143,  due 
to  forms,  piecing,  niiilnK,  and  plant  aiiri- 
trary,  the  conslrucllon  plant  having  been 
nmoved  to  MlraOoras,  with  eiception  ot  two 
barm  cranes,  operated  until  Dec.  IJ,  1811, 
wd   Feb.  T,    Mil,  raspwiUTely.    With  la- 


storage  pile  for  loclis  on 
lO.nMpw  c.  f.,  adlfln 
ttiere  be  deducted  from  1 
expense  attached  to  Port 
sentad  hy  dirtarenca  betv 


Cost  ot  concrete  piling  ai 
durlDgyear  than  in  1911 
t0.7tti»   less.    Total    am 


-2300  tor"! 
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m  or  coat  daU  f: 
lock  at  QUnn  ind  of  bridga  KHJIi 
ami  U  UODDt  Hop*  to  oonnact 
of  rrblobal  ookIIiic  plant  iddBd 
dI  tb*  offloa.    Tliiia  pnjaeta,  u 


WaihfaiKloa  Hotal  at  C<^on,  ta 
Panatoa  R.  R.  Co.,  ud  tbalTCoati 
dtd  to  this  roport.  Oct.  IprqiBn- 
■taOwl  mati  lac  aldi  to  iMTlEitloa 
a  xo  tbli  Dtflca;  OD.iu,  I  ttuttic 
•d  dlvblDDi  o!  Inmai  Pvtk  dhri- 
kuBiit  dtrhlonof  O.  C.  E,;  andoD 
at  br  Atlanta  dlvlakm.  Allbough 
csts  han  gnntlr  iumaMd  In  put 
penat  ot  Mcurlng  data  dacnaaad 
ml  CUO  par  iDonth  to  B/WD  pK 


hja 


I  ibOTtU  Id  C«ntn]  dl 


t  bolcc  Id 


■rindpal  Kara  of  li 

pain  u>  tquipmant— 10.0307, 

dlTtslon  ihU  lor  divdelug  la  prlam 
■  jttt  tbao  laat,  du«  to  largir  ratio 
al  aicavatod  by  ptp^-llua  lucllon 

la  Faclacdivlalaiicoalhlgliarttuui 
,  du*  to  lar|:ar  latlo  of  rock  aiea- 
id  lacnoMd  diplh,  wblob  la  at- 
Kh  addltkmal  tipani*  txcuiM  of 

ucaratioD  In  cbannal  bclDw  Hlra- 
ki  concludad  Nov.,  1911,  and  plant 
U  point  oorth  of  Gold  Hill  to  sluki* 
a  W  raliava  piiaaun.  Opanllom 
IM  It,  and  (d  ctoa*  of  year  97,374 
Urlal  bad  baeo  rwDorad,  at  dlrl- 

ol  ai.lfX5  ptrc.  J.,  Including  arbl- 
tO.lDOO  pu  c.  f .  tor  plant.  Work 
riDfiiwd  by  fUlb  dlrbbm,  O.  C,  E. 
1,(07  c,  y.  of  masanij  laid  In  locki 
Ihiayi,  la  afialnst  1,443,570  c.  j. 
nrlouajaBi.    Tbia  li  IdcIuiIt*  al 

laid  by  Dnt  dirlalon  In  cwinactkio 
■taUatbui  ol  opcntfnc  macbiiMry. 
n  e.  y.  tot  roaaoDiT  war*:  Galun 
V.Xm.  Galon  Spillnay,  18.1227; 
povir  hauM,  K.i73S;  Padro  lllgual 
■■tUf.  Ptdra  ktlgual  Locks,  r.»7S: 
•a  y^m  Dam,  14.3330:  UlraSona 
?.KJ-tt7;  Uliaflom  Lockl,  (9.0441. 
■noM*  itiowi  Incnaaad  mat  ovat  laat 
All  prDJKU,  unpt  Gaton  Locka,  do* 
:vd  ^uautitWa  of  concrata  laid  and  to 
lareit  rails  ol  aniillaiy  mlins.  At 
IxEks  plain  concrata  abowi  iIib  ii— 
M,  prbKlpally  In  coat  of  aand  and 
In  eipam  fR  iiaal  lormt,  and  In  aibt 
t  plant,  dacraan  In  mat  of  sand  and 
I  Ui  nadjuattnanl   of  iloek 


W.MMpato.  J.,  principally  tDcmiant, lull- 
ing, wood  fertiiB,  and  placing.  FluctuaLJLhid 
Id  coat  ol  ratolorcad  coucrau  dua  to  illtror- 
antciama  of  ralnlomd  concnla  laid  Quring 
tba  two  yaan. 

Dam  at  Oatua  locraaMd  by  1,714,3(17  c,  y.  of 
dry  au  at  dlvUm  coat  of  I0.37M  pai  ;.  j., 
■Dd  teo.lH  c  f.  ol  bydraoUo  fUi  at  ahiiloa 
OHM  of  to.MM  par  o.  j.  At  cloaa  al  j-sar 
tbar*  irera  In  plaoa  at  Oatun  Dam  llfile/xn 
c,y,Dt  drr  fill  at  nat  of  10.4003 p«o.}.,iuid 
10,124,001  0.  y.  ol  bydiauUc  fill  at  cwl  of 
I0,3n3  par  o.  y, 

Dnilni  1013  do  fUlInf  br  Colon  BraakimMi 
aaemad  from  Toro  Point:  183,702  c.  y.  larga 
mk  aacurad  frwn  Porto  Ballo  qnarry  plaiwl 
Id  bnakvator  at  aTaiaga  dlviilon  rosi  of 


c.y.    1 


uU.lX 


pland  In  biaakwatar  at  dtvlaion  cost 
U.30M  par  c.  y. 
AiKOD  quarry  alon*  opaiatad  during  Baoal  i  c 
and  produoad  088,301  c,  j,  cniabad  itsnV 
ataraga  coat  ol  tO.TTU  dallTand  In  ilorui 
Todoaa  ol  yaar  quarry  had  prodiic«d  2,i\ 
Sn  c.  y.  craabad  rock  al  aTinaga  cost 
to.Sin  par  c.  j.  dalirarad  in  lUmca.  I'li 
Balls  quarry  tMcan  oparalkiniIIai.,im>,],L 
doaad  down  Apr.,  ISU;  producsd  l,m.viv 
y.cnulMd  rook  at  avaragacoal  of  12,431;  ]i 
0.  J,  dallvarad  Inaloraga.    Tbarewaiattun 


dptt4 


1,058  C. 


.  Ol  un<l 


It  of  t0.7111  par  c.  y.  daUt* 
itoraca.  fo  end  ol  yaar  tbara  wai  hcui 
bom  thli  louice  1,741,190  o.  y,  ol  aaiii! 
araraMCoat  of  to, 7000  pa  c.  y.  From  ]ir 
Nombia  da  Dks  on  Atlantic  ilda,  oj-ei 
Har.,  laOB,  and  doaad  Not.,  Iflll,  tbare  v 
aacund  7i5fi93  c.  j.  ot  aand  at  avaraga  <  I  l 
aion  coat  of  11.2170  pv  c.  y.  dallvare^i 
ftoiaga.     During   yaai  tbara  vara  sn-m 


aipandsd^  On  apUlway  gala  and  cat^i ' 
at  Oatun,  173,732.22;  al  UlraRona,  140,^?.',  < 
OnipOlway  gala  machloB  and  tbalrem  n. 
at  Ostun,  »l,122.ftS:  at  Ulraflaraa,  Kifi.n 
On  lock  gatig  and  tbelr  anction,  at  Cnli 
I2,22S,<104.30;  at  PadroUlgual,  Il,373,^<; 
at Uliafiom, (1,233, £45.37.  Onlanducru- 
at  Oatun,  t3,^3G.M:  at  Padro  Ulgual,  K\  . 
On  miargancy  danij,  at  Oatun,  ISlfl,l>4 
at  Padro  HIgual,  KI3,480.47;  al  Uirailor. 
I38,S(a.7t.  Onlock-opeiatlngmacbinary.' 
eluding  lowlng-tnck  syttSDi,  concraia  u 


12,51)2,333,04;  at  Padro  kI1«ual,  ll,3Si,tT:9  •■•, 
atlllralloiB.tl,(ai,H17,40.  Fortowing-Tri'li 
■yilam  following  number  of  lintar  l«ti>r  n'- 
tum  track  laid  by  construction  dlvlali.Il^  ,i 
tarloua  locks:  Oatun,  10,527, avera^dli  L-.i^i 
coat  (1.3201;  Padro  Hlgual,  4,33.-<,  a>,'r.o 
dlTiskmccst  (1.1005:  ldliBlloras,5,B25,a<«[ :  ^>' 
dfvtaloncost  (1.5037:  and  by  flntdivisiui.  x. 
Oalun,  1,449,  aTara*™  division  ro5m,9i7:i,  lI. 
Padro  MIgual,  2/W3,  avataga  division  "»'- 
tUOTS;  at  UlraQona,  1,082,  avaiaga  dhitsloi' 


r 
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,  oort  tOWW  ft  Ilnnr  IWn.  Uoear  IMt  ot 
tnck,  wltb  nek  IniUllad  b;  Snt  dlrislini, 
uid  avenga  coet  p«r  Ibxar  loot  wtn:  At 
'OktuD,  n^,  aTRag*  dtvhkni  coat  I2.3IK: 
at  P«dra  Mlgod,  ll.lW,  aTwage  dtrWoD  ccat 
•3.01S0:  Bt  UlnUkma,  1«,UT,  avvafa  dtrUai 
eat  U.2»l. 

In  comiacUaD  with  aracllDn  or  opanttnc  m. 
chlnarj,  InataUaUon  ot  tmrlng  tncki,  and 
dacUug,  flnt  dtvlikin  bad  laid  fa>  Jona  JO, 
1913,  38,710  0.  J.  ol  ooDcnta,  aa  toUowa:  At 
OBtun  Locki,  1S,T(M  a  ;.,  *T«rac*  dirUm 
ooat  tla.ltU  pK  c.  r.:  at  PidiD  Hlgual  Locki, 
I0,l«a  D.  7..  •«•"«•  lUfUoD  otat  11I.1W)  p«r 
e.  f.;  at  UliaBonH  Locks,  S,gM  o.  y.,  ivm^ 
dlTbkm  coal  111.3013  pv  o.  j. 

Total  arpandltarv  for  aldi  to  narlgatloo  to 
GlOM  oC  ytai,  13TT/M1.S3. 

7or  Ciiatoba)  twrnbiali  tU,«8.I4  aipandad, 
and  lor  (arminal  bOlIta  mt  Balboa,  I1,M3,- 
Vn.OO.  Then  bad  b«au  aicaTatad  In  pn- 
paratlDD  of  site  UJ,TOT  <:.  f.  at  annct  oott 
ata.SiJOpire.Y.  lDimiiii,SCe,41«c.r.iiMd 
Bt  aTaragecoat  of  I0.3MM  par  c.  j,  Dradgad  hi 
praparatlon  ot  isiur  baibor  at  latlai  pnhit 
l,77UMc.7.Bl  Bvaiaca  coal  0(10.1517  pat  o.f. 
For  main  dry  dock  aicaTated  14S,4T8  o.  ;., 
and  for  mallnf  itatkiD  K.m  c.  ;.,  atavm^ 
oottallO.SMi  per  0.7.  In  praparing  fonnda- 
tloni  for  shops  a),AM  0,  j.  bad  baan  ramorad 
at  nersga  cost  of  ll.seo?  par  c.  7.:  7,787  0.  7, 
eoncnta  placed  Bt  avarags  <uat  oltB.aoOlpar 
e.  7..  135,413  llnar  faat  ol  vaod  pUca  and 
S^  Unear  faat  ol  concraU  pilea  diiTBU,  at 
•vatagB  coal  ol  10,48X1  and  n.333S  per  Uncar 
toot,T«gp«ct<Tal7.  In  Donstruoting  docki  ll,- 
435  llnaar  l«et  ol  conorata  cabsons  placed  at 
aTsiBga  cost,  Inclnding  axcsvalkm,  ot  tl8.- 
470N  par  lliuar  bat. 

Eipandad  tn  praparatkni  01 


SS.77  and  I: 


Mnl  buUdingi  t55,Big.7S.  In  pi 
bnndatkuu  for  adnilniitratlan  building  38,- 
073  0.  7.  aiOBTatol,  at  Bvaraea  cost  ot  I0.H54 
par  c,  ;.,  and  770  0.  7.  ol  ooncrata  laid  In 
toandatlan  lat  avanca  coat  ol  tll.SMS  pB 

C.J. 

Amonnt  paid  lor  salariea  ot  clarki  and  mpar- 
*l30T7  tanxa  during  yaar  13.75  par  cant  of 
total  amount  dlsbuned  Kir  aalarte.  Lut 
7ear  It  wai  iO.tS  par  cant.  Indicating  saTing 
In  darkal  and  taparTlaory  Eorcaa  of  (186,000. 
P-la,  40-53. 

Coat  keeping  Kmiarly  dona  by  Tartoiu  dt- 
ylsions  of  iroik  grBduaU7  cansoildaled  under 
Ghlef  acoountant,  ao  tbat  at  chisa  of  Tear  l» 
bad  cbarge  of  all  work  ol  thb  cbaractv,  wltb 
exceptfon  of  Ibat  ol  Cantnl  and  lfw*hfnl**fi 
dIvlsloDS.    r>13,I. 

1814.  Oct.  1,  1013,  tlm*  kaaplDg  and  cot 
keeping  for  Ifaa  Central  divblon  and  coat  keep- 
ing tor  Quartennaatar'a  dapartoieat  trana- 
~  lo  O.  C.  E.  and  consoUdalad  in 


MwoA.    r>14,3. 


deciaaie  of  lK5,50a  c. ; 
■tone  proddced  and 
o.  7.,  prlzKipaU7  In  1 

Band  dndged  Ensn  ( 
MI,3JB  c.  y.  and  CO) 
c.  7.,  principally  In  ■ 
towing  to  Balboa. 

Coat  of  laiga  rock  In  plj 
wBlar  Incrtosed  10.41 
wltb  last  year,  due  t 
plant  aibftrery,  Tnadi 


anlltyof 


pand  wltb  aitln 
Tbere  vaa  iDcraase  ol 
ot  mk  placed  In  ^ 


To  and  ot  year  total  of 

for  coallne  plant  an 
itorage  plant .  For  ta 
total  of  16,665, 44B.14 
tor  sonaTB  and  In  p 
071  .M  In  dredging  li 
in  conxDuctlon  of  m 

I>r7  Dock  No.  ^,  t£i 
of  eoollng  plant,  13 
•otranoa  baitn,  filB.l 
wall,  11,444,102^3  In 
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dMki,  uid 
In  comtrucUan  ol  Fotl-oll  plant 
idging  bvth  for  oD  jhtpi. 
km  or  panouHat  town  tftn  >UD,- 
i«nd*d  (or  L*  Boot,  («e,ua.35eiir 
ind  tlll,3«.3S  bi  Pfdie  lUsatf; 
M,0M.E3. 


IgUt.OS  iipandod  tEir  admlnlRn- 
liaB  Bt  Btlboi,  tOifllO.n  br  » 
7  mpvtmint  hmuHS,  uid  133,737.70 
temUj  kputment  boiuM. 
tir*  uid  ^Tun]  •xpniHi  ImSMnd 
'.  Of  tbla  unount  kbout  tl30^ 
It  only  uid  la  dn*  to  ttmiaUdtUnt 
HHt^Hptnf  fonm  In  axAoath^ 
itiiM  hiTtDg  pmlonslr  ba*n  bonN 


FngTMB  uid  cvala,  comparlioiB  ol  U.  S.  uid 

Cultbra  work,  F-OS,  41. 
To  b«  nponod  umiully  to  tba  Fmldenl, 

Raport  brm ,  ^10, 197. 

atatamuiu  or,  (or  tiiIoui  parti  ol  tba  anal 

VDlk,  IM»,  170. 
Stonaprodtictlon,  P-14,MS. 
Suid  production,  P-14,  4KI. 
Total  division  cosU,  P-13.  Z75,  »3. 
UnlU  of  worit,  r-lt,  3W:  F>I2,  »4;  P-13. 

2Tfi,  ITS,  ISl;  P-14, 444. 
y«ar  uidliig  Juna  30, 19U,  FKN>,  Ul. 


Caonclta,  Eiwutlvs.   (So*  aubhousn.) 
I  Ordar,   Eiacullva:  M*  ^ 


U.    (Baa  No.  »g,  p.  TXI  ol  tbk 

imata  or  tba  coat  of  thg  pruiioaad 
imlttad  at  a  haaifni  bilora  th* 
•  on  Appropriations  o[  tba  Hooai 
mtsltvMln  F«b,,  1908.  jopv 
k  nH«nry  [n  Dtdar  to  complaw 
tban  «ucont«niplar«db;tb*oi' 
aU.  Unit  priCM,  dua  to  labor  a 
atDlmat«ilal3,Bnd  gntuitlMgli 


n>ctlon  H  ininrnlng  np  tSsn,7KJMt, 
,  If  tba  puicbaia  prlc*  and  tha  atl- 
it  of  laDltatkni  and  civil  govi 
addad,  Iban  naolB  tba  Run  of 


r  tbao) 


aitlmated 
»,  l»l»-l«)l,  Indoding  lanitBtkm 
I.  Ulnorltr  raport  of  tha  Board 
\g  Englnaan,  IM6,  fliad  tba  coat  lor 
DC  and  oonslTuctlon,  exctusfva  of 
IBM  prln,  tba  cost  or  sanitation  and 
nunanC  and  tba  Intweat,  at  tlSR,- 
P-0»,31. 


lot.  M3,  H8,  no,  371.  I 


3317,33 


i.ua. 


nnaat  or,  IMM-1»I0,  P-IO,  144. 

nu,  P-14.  443. 

P-14,  448. 

It  tba  work,  varlov,  P-14,  4U-4U. 

»,  tTdraullo,  P-14, 443. 
,P>14,447. 


CouDtan,  Rctreatiniants.   (S«a  Qubhouiu.i 
Counlrlaa.  FoTC%n.    (SaaConauli.) 


Coorta.    P-«T,  IBO;  P-AS,  IM;  P4»,3(ISi  P-in 
3731^11,  431;  P-ia.  471:  P-13,  47S:  P-14 

S7,417.    (S«aNa.I17iMip.23«3oIthlilBdev. 

(Baa  Civil  admiuUtraChm ) 
CourlbouM,  Empin,  r-08, 180,  pi.  ISl. 
Jurbdictkm  ovai  nonraaldanta,  P>ll,  433. 
Panama  R.  R.  caiaa,  P-13,  UO,  fiU. 
PioMdona,  r-OS,  M. 

VlawornntU.  B.  cirait  baldODHiDa.  Anix>n 

Courti  (1905). 

JudlclalauthoiilyinioDaTaMadlnEmurJ-i:^ 
couna,3  circuit  courta,  and  asuprania-|.L»  ti 
Dimculty  of  obtaining  Judgaaspaaklofi  I  ;. 
Ilab  and  Spanish.  -  2,373  cv«  triad  In  i .- 1 
andlBi  Oct.  3],  IMU,  and  358  civil  cosai  it:-. 
ContamplaladlDorKaniilngthaclrciiitio  iri 
tbaycould  ba  ulllliad  ailand  coutti.  I'x.i 
arty  lltlcaOD  IiUunusuncartain.    Court    .; 


in  iBch  annn^  raport  iboirliic  coali 
itkm,  loundatkina,  ipUliraj,  looka, 
'adclng,  maaoniy,  tU,  lavaa,  braak- 

btuylnc,  qnarrlia,  cablawayi,  dcr- 
i«i,  plant,  craoM,  unloading,  ate. 
s  bt  by  Auditor  ta  War  Dapart- 


Provb 


J  rulaa 


Ml,  P>14, 


damumr;  turtbar  plaading;  upouagntii  i 
oIliBti;  taking oltattimonr;  witnassei.  -  - 
oaltioca:  appaali;  ipaclal  procaadlngs;  1 1 1. 
and  argnmant*;  ]adgmant;  aianitlon;  m 
Myi  at  lavi  dockau  ot  luprama  and  <'lr<  :i 
ooarti^utataaoIdacoBsod  panuna:  blitory 
aclvUeaun;  criminal  causa;  hebUl;  nMeiti 
of  clrtnlt  courts.    P-OS,  M. 

Ceat-lroQ  covsrs,  P-ia,  92, 

Elaetric1lnaB,P-ll,!t2. 

nif, locks,  P-ia.ei;  P-13,llO,pL4. 
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BtducttoDi  tn  tma,  F-11, 135. 


0  HlciMl  Look,  r-10. 

bos,  ^is,  n:  r-^<. 


Cnne*.  (SmCikU,) 
Amngsmsnt  of, 

pi.  lot. 
Coal,  nhuidllnf, 

pi.  JT. 
FanndrT  ymrd,  Bslbak  n«r  itwia,  ^18,  Ki, 

pl.S7. 
Podro  Ulguol  Locks,  r-10,  IM,  pi.  43. 
HlnOorea  Locka,  P-lOw  pi.  til. 
DnlowUnc  nnd,  B&lbo^  ^10,  IM,  pL  O, 

Cnuics,  Bonn. 

KlnDoru,  ^10,  IM. 

Podro  U\ea»l.  F-tO,  ISL 

ParbimuicH,   Mln&nv,  r-ll,  IW:   r-l>, 

177;  P-13.  laS, 
PwftnmuuMs,  F»dn>  Miguel,  P-11.  IBOl 
RomOTsl  ol,  IflnflDna,  ^14,  XP7. 
CruiM,  CbunboT. 
Ulnnora,  P-10,  ISS. 
Psdro  Ulgiul,  ^10,  IM. 
PotlMnuiiCM,   Mlntllora,  P^IS,  ITS;  t-tt, 

ParlamunoM,  limilDm  knd  Pcdn  Ulfnal, 

p-13,  pi.  101, 
PcrHinnuiMi,  Psdro  lUgiwI,  P-11,  My,  P-lt> 

174. 
CnUMH,  PloBtlns,  P-13, 31J:  r-14, 4t,  IM. 
"  AJai "  and  "  ElarCDls,"  ^14,  pi.  U>,  UOl 
Equlpmsnl,  P-14,  ISO. 
Oaotral  ducrlptloD.^lS,  lit. 
Tocmliuls,  P-13,  ia». 


Cnnea,  Wneklug,  P4t7,  pi.  27. 
Crank  Gear.  (See  Omt,  cmik.> 
CrestOMes.  (See  OaMs.cnat.) 
Crlmee.  (See  Courts.) 

StBtiittca,    P-OO,  9S,   Table  M;   P-OT,  m 

P-OS,170.    (See  ClvU  BdmlnlstntUon.) 
Cristobal.   (See  14oe.  3S,  IM,  pp.  2301,  2354  01  tblt 

Indai.) 
Croastnge.    (See  Puuuna  R.  B.) 
Croeiovera. 

TumouU  and, locks,  P-14,  im. 

Cross  Swtloiu. 

Boring],  Oaian  Dam,  P-OS,  IH,  pi.  IW-lM. 
Chwrea   Rivet  piuglQg  itatlons,   MS,  101; 

P-I3.pl.  120. 
Gatun  Darn  itudln,  P-«8,  IM,  pi.  133. 
E.periraentol  dam,  Oatun,  P-OS,  198,  pi.  IM. 
Embankments,  Panama  R.  R.,  P-11,  pi.  lis. 
Lotrkcniial,  P.^MI*,T. 
Sea-level  ciioal,  p.06*,  7. 
T]rpi<:iil  cn»j  sec  Lions  adoptwl   for   (^ulelna 

Cut  t);  board  or  Coosu]  ting  Eng[neera,P-oee, 


W.IM. 
CniMlM.   (See  Orders,  E 


Anoon  qjuitj,  ^lO, 

Ml;  ^13,  IM. 
Baa  Obtspo,  P4»T,  71. 
Pedro  Ulcael,  P«T,  87 
PeilDraianoM,  r-ll. 


CDlekm  Cut.  (See  £ica 
3ZI,p.  UMolthlilni 

1,000,000  c.  y.  remorad. 

Ho  Bjitamalk  work  e 
•sa-lerel  or  lock  plan 
plan  requlrse  dlSata 


0.  J.  This  irtEmale 
•omevbat  Id  rsqubld 
■draolacei  v  praet 
oanal  bj  IithmlaD  Ci 
Estimate  not  cooclua 
would  undoubladly  b 
stra.  P-OS,  144. 
Eicavatlon:    Oiapbiea 


aoooD^nnj  diagimmj 
metbod  of  Cnlebrae  le 
Diagram  l  li  an  aversi 
tloD,  aad  sbowB  tn  n 


ana  sectloD  abOTe  i 
dllFerent  phaHc  In 
Diagram  a  Is  a  ptagis 
relative  positions,  hoi 
aot  slaam  abovels  vb 
•lentlon  l&S  and  bal 
tfana  of  antarlng  and 
phase  ol  the  vork. 


pU.,S 


OHebra  Cut,  nrwa  of. 

ir  bomnaarmfa,  Pli 
"  "  4,  S,«. 
BetveeD  Emplra  aod 
Jnna,  1M0,  PMM,  W,  i 
Looking  (onrd  Oold  U 
Naai  Parabo,  lone,  1«0( 
Las  Onadas,  Jime,  IBOt 
Bai  Obkpe,  JuiM,  1MB, 
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ri««  oISDt,  W-10,  MO,  pi.  X. 
[Mk,  Pwio,  180,  pL  IS,  W,  >T. 

rwka,  r-io,ito,pi.at. 

m,  north  of  Emplra,  ^tl.  IM, 

nte  aad  Jnit  north  at  PiDtm* 

t*t7),P-II,IM,pl.ag. 

I  CMCttlM,  F>1 1,  IH,  pL  7). 


P-Jl, 


B.pl.lll. 
nca  AID  Btd 
r-ll,110,pL». 
HAlot  vnth  frem  bridi*  KTi,  mS 
iM  partlr  eompMad  aiMbont* 
m  of  7«dn>  HlgiMl  Look.  Tnln 
asnpMcd  bottom  of  wul,  altT*- 
}.  P-U,  17D,  pt.  ». 
th  from  bridgi  (Tt,  IMU  Ptalta. 
m  on  annplitod  bottom  ol  alitl, 
'-13,  170,  pi.  ». 

Ill  fiDza  ■  point  Hmth  of  Con- 
im,  ibowlng  qnlMOHit   Mat*  ol 

lUdi  on  right  buk.  Bottom  of 
in-ihOTd  nil  ibont  Ifl'  ■ban  tba 
m  ot  th*  cual,  iB  ilantloa  pha 
,  170,  pL  30. 

Lh  from  £mptr«  nupuKkm  bridfi. 
L  ihowD  Id  mlddl*  of  cuik)  about 
1m  bottom,  or  it  alivatlOD  ploi  (17. 

pi.  SX 


BTil  ihDwn,  In  tha  lawat  eat,  k 

boat  ir  abon  th*  bottom,  or  it 

ihi*G3.    ^»,17D,pl.n. 

ith  tram  Couatta.    Two  ihonli 

workliic  at  bottom  ot  oanil,  olnTa- 

0.    r-U,170,pLH. 

rth  tam  Ctmatta.    Two  ibonb 

vorktog  at  bottom,  ilvTatlcn  plna 

Maw  boltoni,  elavallon  plm  31. 

pL3I. 

tth  Irom   Lw  Cucadai.    Tiaba 

1  tha  bottom  of  Um  cut,  eltration 

■-13, 170,  pi.  as. 

ith  from  baml  In  taat  bank  naar 
Tialn  and  ibonl  ibown  ara  on 
tbs  mt.  Watar  In  dimlnagt  cban- 
■a  IV  balo*  bottom  ol  tha  omal, 
ttkmpImSD.    F>1>,  I70,pt.37. 

Tad,  330,000  a.  j.  Tnln  (hown 
abova  bottom  ol  tha  canal,  ot  at 
pliii76.  P-lS.no.pl. «. 
,  Looklne  aoath  from  eaat  bank, 
.  ^13,  IM,  pi.  34. 
of  bottom  pkmaar  cut,  ilaam 
m.  330  and  333  mMtlni  at  pada, 

'— H.  I»c:  740, 68-2— vol  2— 


loaUagiMKUitrarawatbank.  lU;a,iait. 
F>1S,  UO,  pi.  U. 

Looking  north  trom  ona^uartac  mlla  •onth  oC 
napanaloD  brldga  at  Empb*.  Cot  eoo- 
platad  at  brtdf*.  AH  li»Ai  on  oomplaM 
bottom  of  oanal.  Inna  10,  lilt.  r-lS,  l«4 
pLJO. 

SmpliB.  LoiAlng  noilli  Imn  anipMnkn 
brldga,  ihowtng  oat  oomplttad,  axsapt  loa  o( 
aUdaoDrlgbt.  DraiiMca dllob la  balow  bot- 
ttm  ol  MDal.  Juna  is,  IglS.  F^lt,  IM^ 
pi.  37. 

Emplra.  Looking  ioatb  Inxn  loqwoJon 
bridgt,  ahowlng  tvmoing  on  nppet  lavali 
of  lait  bank  to  prerant  illdM.  Loww 
iborala  ara  working  on  bottom  of  oan■^ 
Jmia  10,  lai).    Fwl3,l«0,  pl.H. 


m«  Canal,  ahoirlnc  Gold  HID  n  tha  rlgbt 
and  Contractca  BtU  oo  tbaUft.  -Jaa«,  ItU. 

r-ia;i«a,pi.3o. 

IM  Caacadaa.  Looking  north  from  aaat  bank. 
Jona,  ms.    P-13,IOa,pl. «. 

Kmpir*.  BrMk  fai  wat  bank  at  lA  Pita  (■(» 
tlon  IWI),  taking  in  Oblapo  dlratalan  ohoB- 
nal,  looking  north.  Aog.  3t,  ltl3.  P-IS. 
l«l,pl,*l. 

CoMm.  Braakbiaaatbankbatweenitatlont 
17«-lTt8.  Btaam  ihoval  No.  301  In  mldit 
of  uphnrad  matvU  and  dlai^acad  ttadi, 
kwUni  aoutb.    Pab.  a,  igis.    ^18,  m, 

Cnlabra.  Brwk  In  aaat  b«nk  batwav  itaUaoa 
174S-1TM.  Top  via*  oltaar  portion  of  lUda, 
looking  north.  Fab.  ft,  1313.  r>ia,  160, 
pLO. 

Colabra.  Bottom  of  canal,  itaam  aboral  No. 
300  ovartuniad  by  sUda  fram  aatt  ilopa. 
Jonill,  1013.    P-lS,10a,pl.  M. 

Cnlabra.  Looking  ncrtb  from  w«at  bank, 
aouUi  of  Contraoton  HOI,  ihowlnc  aboval 
Ko.  3»  caught  la  Ouoaraoha  alld*.  Fab.  7, 
1013.    ^la,IW,  pi. «. 

Bottom  of  cut,  P-IA,  pi.  (1, 0. 

Ulabt*  DMaloD.  IMI7,  M;  P-OS,  «.    <8at'No. 
133,  p.  23M  ol  tbii  Indai.) 
etatua,  P-OS,  133, 131. 

1904.  AtthatfanaoftballntTMtofthalitlt- 
mlan  Canal  Commlarian  No.  3  tha  only  wcA 
lnpiogna>waiBom*aic*TatlanIun.  OotM 
conililod  ot  a  law  Fnncb  aiCBTBton  (itaam} 
and  damp  trabu,  and  a  Irrrca  of  aboat  TOO 
manaogagad  inblutliig,l«ullngcan,  ramov- 
tatg  tha  aitaTalad  matarlal  Iran  tha  tiaok 
and  down  tbadopaaoIthaDlI;nattbataqiilp. 


ot(a)M«dr 


utanda  from  Baa  Obkpo  to 


2450      INDBX  TO  BEPOBTS^  CHIEF  OF  ENQIKSEBS,  XT.  8.  ABMT^  WHSfi 


EzcttTfttkn  olostd  down.  Beooostraciion  of 
equipmant  began.  Pnpontory  work  in 
pfogTHS.  Actual  woildng  year  protebly  only 
8  or  9  montlis,  bocaoao  of  niny  aeaaon.  Fn- 
tiiro  plans  dopendant  on  wbatlMr  aaMaral  or 
look  canal  is  to  ba  adoptad.  ProUcm  at 
Cnlabra  one  of  traosportationy  InnJndiTig  dis- 
posal, para  and  simple.  Borveys  mada  of 
▼Icinlty.  Much  mjseallanaoas  work,  for 
otbor  departments,  as  the  fumisliing  of 
maps,  plats,  etc.  Locatkn  of  proper  damp 
groonds  nnder  way.  New  offices  for  engt- 
neering  department  pUuined  to  be  located 
at  Calebra  and  Empire  instead  of  Panama. 

lOOe.  No  special  attempt  made  to  gat  oat 
yardage,  bat  rather  to  take  oat  bairien  left 
by  the  French.  Eqajlpment  trackage  com- 
pleted, and  necessary  yards  and  damping 
groanda  arranged  for.  1,500,000  c.  y.  exca- 
vated at  79.S  cents  per  c.y.  Increase  incest 
oyer  prsTioos  year  doe  to  harder  material, 
more  rainfidl,  and  8-hoar  day.  At  the  begin- 
ning of  the  year  10  shovels  riady  for  work;  at 
the  dose,  30  shovels,  300  western  damp  cars, 
fiOO  iO'  ilat  cars,  these  being  received  late  in 
the  year.  Mining  department  working  at 
high  efficiency.   F4>e,80. 

(See  p.  2886  of  this  Index  and  Central  Divialoo.} 

Caiverla. 

Aazlliary  ealvert  machines,  ^13»  88;  F-14, 

104. 
Bonding,  Qaton,  P-08, 210,  pi.  177. 
Center  wall  culvert,  MirafloTH,  F-IS,  108, 

pi.  10. 
Oonorete  calverts,  Panama  B.  B.  relocation, 

F-lO,204,pl.00,61. 
Carnnda  Blver,  F-14, 207. 
Details,  Oatan  Locki,  Fmil,  42,  pi.  7. 
Discharge  from,  Pedro  M igael,'^14,  pi.  2. 
Drop  carve  in,  Pedro  Miguel  Locke,  F-ll« 

108,  pi.  47. 
Filling,  diagram  showing  sections,  F-14,  pi.  71. 
Form,  sida^wall  culvert  and  laterals,  Paciflo 

division,  F-ll«  pi.  111. 
Panama  B.  B.,  F-00^  140. 
Pedro  Miguel  Locks,  F-14,  pi.  72, 78. 
Tests,  cylindrical  and  aoziliary  oohert  ma- 

ehines,F-18,80. 
T  foim  used  for  equalising  culvert  and  floor 

lateral  oonneotlons,  Paclilo  division  locks, 

F-ll,pL113. 
Tiansitian  curve,  leading  from  Stonay  gate 

chamber,  Gatan  Locks,  ^11, 133,  pL  17. 


Culverts,  Flooc.  (See  Colvarts.) 
Mirailons  LoAs,  F-IS,  904,  pi.  fll 

Culverts,  LaleraL   (See  Calverts,  abore.) 
Exoavatloa  for,  Pedro  Mlgod,  F-11,  m.pL& 
Forms,  Mbalkres  Looks,  F-10^  l«,pLIS,«l 

Cai«wt8,8id»^valL  (SeeCalverti,ibova) 
Oatan  Looks,  ^11, 133,  pL  10. 
Pedro  Migoel,  F-14»  pi.  73, 78. 

Culverta,  Standard.  (See  Culverts,  abort.) 
Concrete  arch,  Panama  E.  E.,  ^4W,  i^ 

pi.  73. 
Bail-top  box,  pile  foondatlon,  FaniiDs  K.  L, 

B4>0»143,pt.72. 
Vttciflod  p^M,  Panama  B.  B.,  F40^  14 

ld.7L 

Cmfoicjr.  (SeeNo.06»p.a83oftliliIndii.) 

Paying  salaries  in  U.  8.  mooay,  P-4M,  157. 

Conenoy  stable.    Agreoaent  with  bnta  Ir 

lopply  of  silver.   ScanltyofiflTsreain.  A4> 

dltlonal  1,000,000  silver  peaos  eotawl.  Wi 

In oinndatfcm, 4/100,000.   FM>ft,49. 

Agreement  with  isthmian  bankigs  gJyJiig  ftp 

prsmlomlbr  coDeotiooof  dfrinxiingofiMl 

diafts,  ended;  direot  shipmantof  XJ.  S.  faa* 

to  Panama    authorised;    819,81SJI  bmI 

thereby,  F-4M,  12. 

Ouxrwit*  Electric   (See  Power;  Electridly.) 

Cnrventi.   (See  Qauging.) 
Colon  Harbor,  F-14, 168^ 
Observatkms,  below  Miiafkns  Locks,  Mi 
160,  pi.  111. 

Curves.  (See    Concrete;    Dinhezgi;  MttaUc 
Seepage.) 

Ciutoau*   ^14,   84.   (See  biipoctatioDi;  m 
Nos.  37, 110,  p.  2303,2383  of  thii  Indn.) 
Orders  relating  to,  FMMK,  306, 307. 
'  Proclamation  of  President  of  tbe'U.  8.  epaei 
June  34, 1004,  ports  of  AneoB  end  CrirtoMti 

commerce  of  the  world.  Two  eoilani  dli* 
tricts  establlshad.  No  toOs,  elo.,  flbopi 
No  tariff  fanpond  omshtpments  for  iodi  «b!t. 
FM>ff,08. 

Cati.   (See  Slides;  Breaks.) 

Break,  rock  bank,  Empiie,  which  U  Obfep* 

divenlon  throai^,  F^O,  100,  pi.  3i 
Bas  Obispo,  F-10, 100,  pi.  36. 
Daring  flood,  Chagras,  lW0,F-OO,90,pLH 
Daring  flood,  Bas  Obfapo,  F-10^  160,  pi.  27* 
Empeiador,  geotogy  of,  Bertmd  and  Zsrebtf. 
]M>6*,103. 

Gylliidrical Yalvii.  (SeaValveiO 
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(Sm  Dunt  mlmr.) 
Inr  m  pcsslbk  dun  ilti  *enai  ttM 
Oatnn  ibmr  UmtnMli  a  itnio- 


M  of  A.  B.  C  E.,  Vol.  Lm/llOl, 

rnHotlsDtai  •  tbt  of  MitbaritlM 

■trtiBni  mltbi^  oo  tlia  ■objaet, 

ItOl,  Wwd  ttjK  "NatttHT  of 


r-ov,  7,  pi.  14. 
CsDcnto  plaobic,  lUnflana,  F-11,  IH. 
Ocnxnte  placfDf,  Pwln  Mlcod,  Kll,  US; 

r-is,m. 

r-m,    «;    »«8,    67-50,    i», 

T^i«,a.  (SMNo.m.p.aasotthiiiDdaz.) 

OoDtm  ol  Chasm  aDDdi,  P-OA,  W7. 
ObM,Oatim,^ll,ttt  ^U,  US:  r^lS.  137. 
Cnai  nctlan  at  ujwLuaoUl  dvn,  ibowlnt 

bTdnoUi:  iloptf  tor  diflnvit  bmO*,  t^OS, 

Its,  pi.  IM. 
CnHMDUODi,  OBtOD'DvnitaiUH,  P-OS,  IM, 

pi.  in. 
Qtm  notlinu  ibmrliig  borlnff,  Ostan,  P-08. 
IW.pl.  ISS-ISl. 

Slicrtm  ibcnrtiif  illMt  olTuktlaD  la  matohl 
on  bTdnnlle  ilopa,  Oaton,  P-08.  lW,pl.tS7. 
I>tlBoQlt  to  bnUd,  Bobio,  P-OS,  300. 


■■do.  It  k  boptd  that  thb  pcpit 
ithno*  In  auUiDrHj  to  mako  iDch 
IB  baton  dooldbif  apon  Um 
DiUMFuvnsCaiaL"    r«e*, 

bIdc  tlw  niloiii  tooton  oI«^ 
itkoi,  otc.  Bond  ot  Camltlnf 
lODdod  at  flimboa  *tUM( 


I»«d|tng,  lUnflDrM,  I^«9,  W;  T^IO,  ITO. 

SriDoorK    (SoaCoiM.) 

Drmini  (anf  at  work,  Oatnn;  OMon  Dam 

nodla,  P4I8,  IM,  pU.  7B,  n. 
Dillltais  matboA,  Oatnn;  Oatnn  Dam  nodloa, 


L    (Bm  Na,  ua,  p.  3 


V,F>lS,112,pL17. 


Oatnn,  P>OS,  11. 
BzoaTattDc  malotW  tnr  dij  fill,  oatpnt  of 

■toam  ilknoli,  Oatnn,  P-IS,  UO. 
Cnaratlon,  by  montlu,  Oatnn,  r-M,  K. 
XzoaratloD,  dry,  Mliaflcna,  ^11,  ISt. 
XxoaTatlm,  Oaton,  P-08,  7D,  pi.  12.    (Boa 


a.) 

n,F-08,IM,lN,pLte. 
Sena,  7-08,15. 
lo  dirUan,  r-0»,  Ul. 

track  Iwdlns  to,  Oatnn,  r^lS, 


■ttloD.  Padflg  Hon,  r-«8.  <B. 

1  «  mat«rU   m 

pLD. 


KxtnTatlon,  Fwlra  JUcnal,  P4Mt  U;  ^13, 

tSl. 
ZiptunUDn  motbodi  and  multi,  Oatnn  Dam 

atndr,  IM>8,  U3. 
Eiplotalkm  of  matorU  at  ittaa,  Paolflo  dl> 

TWim,r«9,n. 
Xitrama  mat  and  of  dam  and  blankoUim  ot 

tba  ridfi,  Oatnn,  P-II.  133,  pl.  X. 
raca  ol,  look  dnrnplnc,  Oaton,  ^11,  m, 

pLlt. 
ni,  oaoMO  ot  bnlgbg,  P-18.  IS. 
Tm,  OatUQ,  P-10,  IM,  pla.  It,  U. 
Jin,  Fadra  Ucnol,  ^X3.  ITE. 
ni],MttknUDt,  P-I3, 17. 
ni,  watt  dam,  Fodro  HIgnal,  F^IO^  MB. 
nood  oontral  ot  ChagrM,  Qamboa,  P4>S.  W7. 
Fonodati^na,  boilnfa  to  luTBtlgata,  at  GaCon, 

P-OS,  U,  Its,  pli.  t«>-]l7. 
TonndaCkina,  tmta,  Facl&c  dlvbkm,  fM>9.  W. 
Oamboa,  map  stunrlDf;  locatkin,  proOlt  alunr- 

log  daptlia  to  lock,  P-06*,  7,  pli.  II,  6. 
Oatnn.    (8«  Dam,  aatun.)    P-07,&S;  P«S. 

K;  r-0»,  SI;  P'lO,  U4;  Pwn,  ng;  F.ia, 

U>;  ^13,  13%  P-14,  7.    (Boa  Nm.  M,  IW, 

n],p.W3,  aw,  I3MoftblflIndai.) 
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Ooida  will,  north,  and  witt  dam,  Fadn 

]Cigoel,F-18,188,pl.48. 
H jdiaalie  fill  at  iktwittiaa  of  73'  abov«  an 

loral,  lookiiig  wMi  towaid  spflhray  vaU, 

tibowiDg  Mst  aactioiof  dam  with;  Qatoiiy 

F-ll,lS2,pLat. 
Hydraulie  fUl,  Oaton,  Fk4M^  M,  pL  M. 
HydraDlie  fill,  wMi  aaoUon  of  dam  looUDg 

WMi,  showfDg  pragnai  of;  Gatun,  F-tS»  149; 

pi.  2?. 
Hydraolie  giade  linti,  Waduaatt  Dam,  F4>8, 

196,  pla.  187, 138. 
Hydroelactrio    station    nndar    oomtractlon, 

Oatan  Spillway,  ^14,  pli.  9, 10. 
XnrastleatiQna,  Qatim;  nport  of  C.  M.  SariDa* 
'  anistaat  anginear.    (Sea  No.  2S3,  p.  2906  of 

tblilndax.) 
La  Boca-San  Joan,  F-07t  56. 
Locks  and.    (Sea  Looks  and  dama.) 
ICap,  Qatnn,  IMIO,  66,  pi.  13;  F-10^  pL  96; 

F-12,pl.78. 
Masonry  designing,  F4>8»  68. 
Material  bandied  by  drsdgH,  Qaton,  F-18, 

126. 
Material  handled,  Gatnn,  P-18, 123. 
Material  placed  in,  Toro  Point  (see  Reaanrolis), 

F-11, 180. 
Materials   from    TicinSty    araOable,    Qaton, 

F-08, 130, 136. 
Materials  of  area,  (Httnn;  myhaninal  analyik 

carves,  F-08, 196,  pis.  148-154. 
Miraflores,  F-10,  109;  F-11,  163;  ^IS,  175; 

F-18,166;F-14,9. 
Monnt  Hope  Beaenroir,  F-07»  13,  pL  6.       ' 
Pacific  division,  ^4NI,  93;  ^10^  162;  F-ll« 

158;  F-12, 172;  F-18, 162. 
Paving  lake  slope,  Oaton,  July  2, 1913,  ^18» 

138,  pi.  28. 
Pedro  Miguel,  F^O?,  56;  F-08,  64;  Fmil,  93; 

F-10, 165;  F-11*  158;  F-18, 172;  F-13, 163. 
Piling,  with;  mechanical  analyses  of  material; 

Oatun  Dam  stady,  F-08, 160. 
Piling,  witboat  sheet;  mechaninal  analyses  of 

material,  Qaton  dam  study,  F-OS,  160. 
Plan,  general,  Oaton,  F-18,  pi.  90. 
Porosity  of  matedal,   experiments,   Qaton, 

PuOS,  109, 
Preliminary  work,  Qaton,  F4>8, 61. 
Pressure  of  water  against,  Gatun,  F-OS,  151. 
Proiile  on  axis  of,  showing  borings,  Qaton, 

F-08, 196,  pis.  155, 156, 157. 
Progress  of  construction,  Gatun,  F-19,  139; 

F-13, 123. 
Project,  Oatun;  special  examination,  F<NI, 

8,9. 
Proposed,  (Httun;  map,  F4>6*,  pL  11. 
Proposed,  Miraflons,  FHNI,  134,  pi.  56. 
Proposed,  Pedro  Miguel,  F-09, 134,  pi.  56. 
Proposed  legnlating  works,  (Jaton,  F4>6*,  7, 

pis.  11, 13, 13. 
Section,  maximum,  of,  embodying  ohanges 

suggwted  by  board  of  engineers,  Feb.  17, 

1909,  Gatun,  F-09,  42,  pi.  13. 
Section,  maximum,  of  proposed  dam,  (Httun, 

F48, 196,  pi.  135 
Section  of,  showhig  progress  to  July  1,  1913, 

Oatun,  F-13,  pi.  92. 
Sections,  Qaton,  I^4I7•  pi.  146;  F-18»  pi.  91. 


Seelioo  showing  tin  to  June  30,  1900.  Gttts. 

F4NI,66,pL30. 
Oartlan  showing  pragnss.  Oaten,  F-IC^  ^ 

100;  F-ll,pL  103;  F-l!3.pL81. 
Beepaga  in,  tests,  Qatan,  FMMk  134. 
Sites,  (Satan,  F-10^  136,  pL  3. 
Sites,  MfcaHons,  F4M^  134,  pL  63. 
Slopes  of  material  detetmiuad  by  ezpwisesv 
^  Qaton,  F4>8, 196. 
Slopes  of  satoiatioo,  dam  stodis,  GaSsa, 

F-08,196,^136. 
8eaa4)ofQBal,  F-07,  48, 56,  pis.  39, 45. 
Special  iwtares  of  stody,  Oaton,  F-06, 161 
Spillway,  and  costs,  F-lJi,  133. 
Spfflway,  dstaila,  fjnishing,  F-18, 10. 
Spillway ,  ooocrslo,  esst  side  of  dam  at  Caaads 

Besarvoir,  P^ll,  156,  pL  4SL 
Spillway  dam  wo^  looiklng  aootheost,  sbsV' 

ing  progress  ol,  Qaton,  F-11, 132,  pL  fi. 
Spillway,  exeavatioa,  Mlraflons,  F-13, 171 
Spillway,  Qaton,  oompleted,  F-14,  ph.  9,  :i 
Spillway,  Qaton  Dam  and,  ^12, 121;  F-U 

129. 
Spillway,  Mirafloras,  F>1S,  179L 
Spillway,  Miraflores,   looking  tovard  kieb, 

F>13,pL51. 
Spillway,  plan  of,  Qaton,  F-IO,  pis.  93,  H 
Spmway  wall,  knAing  west  toward,  ihovzi 

Bas  Obispo  rock  being  damped  on  swtliiia 

of  dam,  Qaton,  F-11, 132,  pi.  19. 
Steam  shovels,  daily  and  monthly  raoord  d 

Qaton,  F-12, 131. 
Stadias  of  borings,  etc.,  Qaton,  F08, 19^ 

pis.  73, 74, 75, 78, 79, 80, 81.        » 
Stady  of  disehorge  and  valoeity  thioofb  vsl- 

oos  materials,  Oaton,  P^4M»  196,  pL  171 
Study  of  foondationa,  Oatun;  thsontieel  o^ 

sidarations,  F-08, 166. 
Surveys,  F^M,  41. 
Topography,  showing  rock  oootooxs,  G^cs, 

PuOS,  196,  pi.  166. 
View,  Gatun,  F-11,  132,  pi.  8;  F-IS,  1€. 

pi.  24;  P^18,138,pL37. 
Water  running  through  temporary  opeokfit 

showing  aU  crest  gates  in  position,  Ja»,  i>^ 

Gatun  Spillway,  F-13, 138,  pi.  29. 
Waves,  riprapping  against,  F-13, 18. 
West,  Miraflores,  F-10, 171;  F-ll«  165;  F>1% 

179;  F-13, 17L 
Work  on,  prograss,  Sosa  Oorosal,  F4I7,  pL  6 

Dams*  Earth. 

Croton  drainage  arsa,  showing  slopes  of  saton- 
tkm,  Oatun  Dam  studies,  F-08, 196,  pL  Ui 

Danish  Emarsency,  F<NI,  40;  F-10,  €K  ^H* 

83;  F-12, 95;  F-13, 101;  F-14, 17,65. 
Assembly  of  gate-hoteting  machineiy,  Gina 

and  Pedro  Miguel  Locks,  F-ll«  pi.  81 
Deflection  of  chords,  Oatun  Locks,  ^14*  pa 

93,94. 
Designing  details,  F4>8, 197-200L 
Design,  prslimhiary,  locks,  F-00, 42,pL  U- 
Drawing,  general,  F-10,  pL  87. 
Driving  pin  for  eyeber  of  top  cbord,  Pidn 

Miguel,  F-13, 110,  pL  10. 
Bast  dam,  Ctaton,  Fwis,  106. 
£iictkm,  method  of,  P^IS,  109. 


See  pp.  2357-2360  fori 
eiplanatioiiB,  etc.    J 
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Oatan  Loeks,  ^lO,  58;  ^18, 138,  id.  2&. 
General  details  of  lUK,  F-08, 300,  pi.  174. 
Otneral  plan  and  proAlM  of  looks,  F-10»pl.  06. 
Hoisting  machinary  for,  F4M,  40;  F-10»  67* 

P-ll«  80,  pi.  83;  r^lS,  85. 
lospectton  in  the  U.  8.,  ^13, 101. 
Latching  mechakiism,  F-10,  pis.  88-9V 
Leakagi,  Oatan  Looks,  ^14,  pi.  95 
MinflorM,F-10»6L 
Pedro  Migual,Puio»  58. 
ShJpnMots,  F-18,  103. 
SQls.  Pul3,  108,  pi.  3;  P-13, 304,  pi.  48. 
Swinging  acroM  lock,  Oatnn,  ^18, 110,  pl.1 . 
Tests,  P-18,  11,  101,  103,  pis.  6,  7,  8;  F-14, 

119,  pi.  5. 
Turning,  «radg;lng,  and  latching  machtnsry, 

P-10,pb.88,89,90,91. 
Typical  sketoh  of  arsction  tiaoks  lor;  all  looks, 

P-13,pl.86. 
Wicket  gintacs  being  towered,  Oatnn,  F-18, 

110,  pi.  8. 
Work  on,  progress  of,  P-13«  104. 

>ams,  Kipertmental. 
Boringi  and,  Oatnn,  F4>8. 134. 
Curves  of  satoratlon,  Oatnn  Dam  stadias, 

P-08, 195,  pis.  130,130. 
Experimental    tanks,    Oatnn   Dam   stndlw, 

F-08, 196,  pis.  64, 65, 66, 68, 09. 
Oatnn  stodies,  P-08, 196. 
Hydnolic  skipes  ior  different  beads,  Oaton 

Dam  studies,  F-08, 196,  pi.  139. 
Lines  of  satnratkm,  Oaton  Dam  stadias,  F4>8* 

196,  pis.  109-119, 131-129. 
Rate  of  seepage,  Oaton  Dam  stodlw,  F-08» 

190,  pis.  130, 130. 
Tank  for,  Oaton  Dam  stodies,  ^418,  196, 

pi.  107. 

>ams.  Locks  and.    (See  Locks  and  dams.) 

lamSfModeL 

Experimental  tank,  P-08,  196,  pis.  64,  65, 66, 
«7,68,69. 

Hms,  Movable.    (See   Dams,  emergency;  see 
No.  233,  p.  2387  of  this  Index.) 

Itens,  Besermlr.    (See  Dams;  Resanroirs;  Water 
sopply.) 
Water  sopply,  Paaisma,  r^NI,  38. 

lam  Sttee.  ^See  Sitaa,  dam.) 

l>aocby,  W.  B. 

Hearing.    (See  No.  305,  p.  3366  of  this  Index.) 

I>»vla,  MaJ.  Gen.  O.  W.   (See  Nos.  36,  48,  164, 
p.  3362,  3365  of  this  Index.) 
Governor,  sone;  retom  to  U.  8.  ordered.    (See 
No.  48,  p.  3363  of  this  Index.) 

Deaths.  (See  Civil  admlnistratkm.) 
Btattelks.   (See  Civil  admlnistntlon.) 

Decks. 

'^a^^^lC.pl^  137,  138. 

Deeds. 
Act  relating  to  aeknowledgmMU  ofland  deede, 


Defense.  (See  Fortifications;  sae  Nos.  10,  175, 
p.  3361, 3365  of  this  Index.) 

Military  valoe  of  the  oanal  to  the  U.  8.,  F-09, 
167. 

In  time  of  peace  the  canal  woold  iMllltate 
movement  of  troope,  soppUes,  etc.  In  time 
of  war  an  IsthQiian  Canal  woold  permit 
rapid  movement  Crom  one  ocean  to  another. 
Oanal,  however,  only  one  link  in  a  chain  of 
eommonlcatlons.  Henoe,  the  power  holding 
any  one  of  the  links  can  prevent  the  enemy 
Crom  osing  the  commonication,  bot  can  itself 
use  it  only  when  it  holds  them  all.  Several 
existing  powers  whkh  might  be  able  to  dis- 
pute oomplate  U.  S.  control  of  the  whole 
ohain.  Canal  oselaas  to  an  enemy  onless  in 
latter's  possession.  Fortification  of  the  canal 
In  the  natore  of  insoranoe.   P-00, 167. 

Making  canal  neotral  soggested  as  a  means  of 
gnarding  it  against  international  attack. 
Oanal  managed  by  American  citisens  a  sooroe 
of  strength  if  neotral;  a  sooroe  of  weakness  if 
not  neotral.    P-09, 168. 

"The  geaaral  qoestion  of  defense  of  tbe  isth- 
mian transit  will  be  in  no  way  affected  by 
the  type  of  the  canaL"  Dimensions  of  exist- 
ing and  probable  fotore  warships .  *'  Military 
exigaooy  reqoins,  and  it  therefore  resolts, 
that  the  dimensions  of  the  canal  and  its  ap- 
portaDanoea  most  be  adeqoate  for  the  largest 
vaasals  opon  the  oceans."  Vnlneiability  of 
tbecanal.  «  e  e  e  Well-nigh  impossible 
to  provide  effectoally  and  always  against 
snoh  pern."  "  Sovereign  rolers,  bridges,  rail- 
way tiains,  boildings,  and  ships,  all  ondar 
vary  strict  watch,  have  been  destroyed  by 
lawlaas  indlvidoals."  Soggested  methods  for 
injoring  works,  etc.  "The  board  believas 
that  this  Jeopardy  will  exist  at  all  times  dor- 
ing  the  stress  of  war."  «  e  e  e  Risks 
woold  be  very  moeh  greater  for  a  canal  in 
which  lift  locks  are  an  essential  featore." 
%37. 


Deictoncy. 

Act,  deflolenoy,  P-13, 607, 608. 

DepMtments.   (Seep.  3368  of  this  Index.) 

Deportations.  (See  CivH  administration.) 

100  oases,  coming  onder  Execotive  order  giving 
sons  aothorities  power  to  deport  newly 
arrived  aliens  of  the  prohibited  classes,  va- 
grants, dnmkards,  etc.,  F-OO,  30 

Deposits. 

MlnorsI,  sone,  F-18, 577, 578. 
Oil,  sone,  F-18, 579: 
Undergroond,  peat,  sone,  F-IS,  579. 


Yard  at  Moont  Hope,  F-OO,  330,  pi.  83. 

DfplhoCCanaL 

Spooner  Act,  ^1 1, 5S0. 

DcRkks.   (See  Costs;  Cranes.) 

DwIfTiInt    (See  Constrootion  and  Enginearinf •) 


? 
J 


1 
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Gates  and  dams.    (8«e  No.  23S,  p.  2967  of  thh 
Index.) 

DOTlCM,Piotoettfa.  (SaaOatei.) 

D«vol»  Mm$.  a  a.   (8aa  No.  345,  p.  2867  of  this 
Indaz.) 

Diaffnuna.   (8aa  EzoaTatSon;  ICapa.) 

EzcsTatlon,  Padio  Mlgoal  to  Panama  Bay, 

F^^MI,  134,  pi.  64;  F-11,  pi.  116. ' 
Fnshats,  Cliagns  Biyar,  V^IO*  pL  136. 
MannfBctuia  and  arectlon  mitaring  lock  ffAm, 

F-18,pl.78. 
Parfarmanoa  of  atsam  shorals,   F-oa»  7S; 

F-10»pI.  103;  F-11,  pL  106;  P-12,  pi.  83; 

F-ja,pL94.^ 
Showing  conditions  of  nndargroimd  flowaca, 

Gatnn  Dam  stadias,  F-08, 196,  pis.  168-170. 
Showing  affsct  of  variation  in  matarfal  on 

hydiBolio  slops,  PM>8»  196,  pi.  167. 
Showing  stoppixig  powar  of  Itndsr  chains, 

B-ll,pl.82. 
Stsam  shoval  psrConnanoes,  showing  affioianoj, 

F-Oa,78. 
Yaidaga  and  ralnfidl,  oantial  division,  puos, 

36;  F-Oa,  60;  F-IO,  pL  102;  F-11.  pi,  104; 

F-ia,pl.82;F-ia,iH.93. 

Diamond  DiHUnc.  (Saa  Diilling,  diamond.) 

IMekaoii,  A.  B^  SnparlntandaiU,  Ctubhouaaa. 
(Sae  Nob.  247,  p.  2367  of  this  Indaz.) 

INekaoii,  Lt.  CoL  T«  C.   (See  No.  251,  p.  2308  of 
this  Index.) 

Dlggtnc.    (See  Excavation.) 

DIkaa. 

Across  canal,  Qamhoa,  P^18, 160,  id.  SS. 
Basalt,  cutting  Cocanoha  farmatiom,  Colebm 

Cut,  M3, 682,  pi.  72. 
Blowing  up,  barrier  between  Pacific  and  Mira- 

flore8,P-18,186,pl.68. 
Blowing  up,  Oamboa,  P-14,  pi.  61. 
Blowing  up,  Point  2,  June,  1900,  to  turn  water 

of  Chagres,  F-00, 90,  pi.  39. 
Combined  dike  and  dump,  Naos  Island  to 

East  Balboa,  P-10^  160,  pi.  21. 
Qamboa,  F-13, 160,  pi.  33. 
MaTiiTumi  sections,  Wachusetts  Dam,  U.  8. 

A.;  Qatun  Dam  studies,  F^S,  196,  pi.  134. 
Naos  Island,  F-OS,  81;  1^10,  163;  Ml.  148; 

F-ia,  169;  F-18, 162. 
Opening  valvee  and  flooding  Culabra  Cut, 

Oamboa,  rbl4«  pi.  60. 
Protection  dike,  break  throngh,  of  Ghagns 

Biver,  1^10, 160,  pi.  28. 
Frotection  dikes,  south  end  of  Point  2,  ICay 

1909,  F^»,  38,  pi.  88. 

Dimttiiaioiia.   (See  Nob.  8,  105,  pp.  2861.  2866  of 
this  Index.) 

IMimernma. 

Iithmian  Osnal  Commission  Hotel,  Gorgona. 
F<>7.80,pl.90. 


DIploniMj,  p.18,  007.   (Sae  Acts;  Ciffl  ida^ 
istation;  Diidomatie  Barvloe.) 
Balationa  with  Panama  and  ion^  np» 
sanlatlvaB,  Fui4«  419. 

Dipper  Dradgaa.   (See  Dradgaa.) 


List  of,  Paama  B.  B.,  Fuo4»  6& 

DIalmiiiwnefnta,  F4>4,  94-85;  F-06, 75;  M8» 

S33;   F-0«,  238;  MO,  801  (flee  App^ 

priatlons;  Funds;  see  Nos.  63,123,  pp.  21^ 

2861  of  this  Index.) 
Acting  dbboxsing  ofBcir,  bonds  ol,  set,  Ml» 

672. 
OiDcer,  selected,  Fw04, 53. 
Organfsatfan,  chart,  F-0»»  358,  pi.  lOB. 
Payments  by  the  disbursing  dqierbDott  a 

the  Isthmus,  F-18»  458. 
Beport  of  disbursing  ofBcer.   (See  No.  S6.  f. 

2367  of  this  Index.) 
Salaries,  by  departments  and  divisfans,  Mt, 

303;  F-12,310;  F-18,  288. 
To  be  after  T7.  S.  methods,  F4M,  53. 

Diabiinamants,  Audita  and. 

Auditor  of  Isthmian  Canal  CommlBiDD,  k* 
tor  and  treasorer  of  sane,  F4>6»  71 

Dtebunamanta,  Department  of. 
Oiganixatlon,  chart,  F07,  pL  143. 

DbbaxBlng  OlDeer.   (See  DIsbonemflDti;  ai 
No.  236,  p.  2867  of  this  Index.) 
Bond,  F-11, 672. 

Dlabiintng  Ollleert  Operations. 

1908.  Duties:  Had  charge  of  time  hap«etka 
preparation  of  pay  rolls,  voocheis,  bnaoi 
of  commissary  and  hotel  books,  and  dhbiB» 
ments  of  moneys  on  the  Xithmos. 
Organliatinn;  By  Bxaoutlve  order  Aof.  U 
1907,  time  inspection  assigned  to  ezaaiteflr 
accounts;  keeping  property  reoofds  and  {» 
eral  books  of  the  Isthmian  Canal  GamfflJssiBe 

transfened  to  the  dlsbonriqgoffi^ 
Methods:  Monthly  payments  instead  o(  aci* 
monthly;  preparation  and  cheddng  ef  pi? 
rolls  in  division  offices  instead  of  in  diibaKtBf 
office;  eltmfnatlop  of  dnplleate  property  fr- 
ordsin  the  division  of  material  and  sopidMS. 
DfabmsemantB:  Pay  rolls,  tiB/mjOOk  Anr 
age  payment  per  month  to  cmpk7«M0D  gali 
roU,|125.80.  Silver  roll,  $«>goliLorio.  t-^ 
29;F-09t35. 

1910.  The  work  of  this  department  imhneM 
seooring,  dbbmslng,  and  aoooantlnf  ir  aS 
ftmds  paid  out  or  collected,  and  Isaanec  e! 
hotel  and  commissary  books  and  niMl  tickets, 
F-10^40. 

1911.  Pay-cAr  schedule,  which  fonDoiy  pro- 
vided 4day8  to  effect  paymentol  lomt « 
Isthmus,  reduced  to  3  in  A]v.  TMalpsMoet 
on  pay  ndls  aggregated  819,415,«7.(B;  in  ed- 
dltkm  to  which  810,017,600.13  paid  in  smh- 
ment  of  public  bills  and  nimborsiiciB: 
vouchers.  Value  of  hotel  books,  oomaiiaBsry 
books,  and  maaltlcdcsts  issued,  |4,l».M3S. 
Full,  48. 


THE  PAHAUA  oanal. 


■I  paid  on  paj  ndli,  0>,SM,ra.TS; 
D,  •fOSS.OD.U  paid  In  Mttlmunt 


Wit  and  dry  waiiiiH.  aUDn  and  Oamboa, 
IT  and  rlnr  jaan  during  jmci  d 
lotnium  IkiK,  Pwu,  Ml, 

.   (aaaCtrllAdiiitiilMcMlackJ 


■Dad,  n;m,m.  r-i*.  «i>    (Bm 


nr,  AlbatiMla,  P-18,  pli.  m,  lU, 

TCt,  Oambat,  V^IS,  pli.  ill,  lU, 

nr,  ^4*9,  »«,  pL  »;  F-l<^  3H: 
i;  F^M,aUiP-14,pl.l(». 
nr,  OatUD,  r-lO,  pL  13%  r-11. 
I.  pli.  114,11b. 

,  PadiD  lUgoal  Looki, 


Ditch,  IMaliuc*- 

Bottom  at  Culibra  Cnt,  P-1S,  IM,  pi.  IT. 
Swamp  M*t  of  Boaa-Coroi*]  Dam,  F;4>7,  ST. 

ntclua- 

Condllkin  tMfen  and   afUr  bmslnf  fftm, 

r-lO,43i,tlt.  TI,  73,  T*. 
Due,  PacUlo  tarmbiBli,  ^18,  au;  r>l<.nL 
BanUtf},  Atlantb  dtrUm,  ^10,  IS;  ^li> 


AUu}iMla,P-14,pl.I0t. 
}alaD,P^10,pl.  I3J. 
lailn,  Cbaini  RItb.  dlnhacf*  at 
K  li. "1 ■*  1913,^11, 

jmId,  Chagni  BItv,  maa  enmi 

ni  at  Albalula,  IS06  and  llll,  and 

«tod,r-ia,pi.i<n. 

aalD,  CbafTM  Birv,  duh  enmi 

iga  U  Oamboa,  1908  and  iHl,  and 

viod,  P-U.  pk.  KB.  iH. 

NtlB,  Cbami  Btm,  miM  oiima 

r(8  at  Oaton  BplUwar,  UW  >i>d  Wll, 


CMtial  dtrlilini;  ^10,  lO;  P-II,  Itt;  r^lS, 

1»;  r-\3,  ISl. 
CoooU,  P^S.  W. 
Oonuclv,  nor  oatlat  of  tnnnal,  Bia  Oblqa, 

PMW,  W,  pi. «. 
Comaebo,  naar  ontlat  ol  taimal  dodng  flood, 

CtMfna  Rlnr,  PMM,  tO,  pi.  SO. 
Comicbo  TuDiul,  PMia,  H,  pb.  I,  ID. 
ConachQ,  Whiu  Houm  yaid,  ^«0.  W,  pt.  M. 

Cornndu  Rlvv,  ^13, 1ST. 
Channali,   dlruiion,   propond,   Culabra   dt- 

Tlilon,  r-07, «. 
Colabra  dlvUim,  ^418. 10. 
Dnd(fa(,  P-14,  MO. 
Look  and  dam  v«k,  lUraOorM,  r-<M,  X. 
Oblipo,  B-08,  M,  pb.  T,  B;  ^09,  TT. 
Oblapo,  biaak  thtoncb  'look  bank  at  Smplra, 

^to,  i«a,  pi.  H. 
Obispo,  dMpMt  aicavatlon,  P^M.  M,  pi.  4B. 
Oblapo,   aiamtloi],    T-OO.   ST;   P-Uh    137: 

I^lt,  133;  P>ll.  Its;  r-lS.  130. 
Oblipo,  oomplMad,  V-<>»,  W,  pi.  47. 
Slitb  dlrWon,  FW13,  ISB. 


□.    (SwNo.  I7,p.  — oltblilDdu.} 

I,  AUaJiiali,  P-14.  pi.  IM. 

m  at,  Cbacni  Khrar,  Alharntia,  1008, 

Ll»-;Mrp«kid,r-(>,pl.  lai. 

atta  ot,  (ram  astoal  ifat>o»,  «n* 

ji,r-ii,nD. 

,  TaiknB  itnami,  dty  Maaon,  Ull, 

U. 

Alhajn^  and  OatoD,  r>-lS,  3W. 

Cbacna  Strv,  1^13,  a»:  9-li.  101. 

ChaciH  Rim,  Uia  and  1008,  ^U, 

.    (Sao  No.  30,  p.  BSl  oI  tbii  lodax.) 

Mnn  JdoU,  P-11, 117. 
farfKM    matarlali,    Qatm    Dm 


GalMOD  jtnklnx,  progian,  Panama  R.  B.  dock, 

PhUK  dtrllkni,  F-IS.  IW. 
.CnuM,  Balboa-Panama  R.R.,Fw  18,  «g. 
DapartaoBit,  Panama  R.  R.,  P-08, 10$. 
Dtoklnf  and  faagral  tscUltka  aflar  oomplalloa 

olmDii,r-ll,M. 
DgaUni  kollltki,  twmlnals,  P-13, 118. 
I,amb«  docks,  Balboa,  P-II,  pL  llfi. 
I,amb«i  docki,  BsJboa,  ot  ralnloroiid  ooDcrata, 

looUntnartbasat,  ^11,303:  r-13,a04,pl.5T. 
Opvalion  ol,  P-18. 37S. 
PuamaR.  R.,at  Balboa,  coat  al  oanatiiioUini, 

P-13, 311. 
Panama  B.  B.,  PioUo  mtnnoa  U,  PM»,  13^ 

pL«*. 
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TKmiiMl,  Balboa,  bottom  McUon  of  cooBreto 

pkr  sbcU,  ^13.  pi.  106. 
Trntohml,  Balboa,  manolMtaiiiig  and  sinking 

cai»in8,F-18,i»Ll(M.    . 
Tannlnal,  Balboa,  plant  ftir  niannl«lmin> 

piv  sbdb,  F-13,  pi.  107. 
Tvminal,  Balboa,  standard  section  of  ooncrata 

pi«shoU,F-13,pl.  105. 

Docks.Df7,F-07,p]s.37,38;  P-10»  111;  P-14, 

35,  IM. 
Balboa,  ^14,  pb.  114, 115. 
Basin  trntnae^  Pacific  antnaos,  F-18»  195. 
Oantna  division,  ^13,  pi.  95. 
Ooaling,  Anoon,  F-07»  48,  pi.  35. 
Colon  dndgingdiviskm,F-07, 50;  F-08,4B. 
Gdstobal,  F-07, 48,  pis.  37, 38;  P-14.  344. 
Cristobal,  aiTlval  of  labor  tiain,  F-10^  329^ 

pl.O& 
Bqnipmant,  ^14*  180. 
Ezoaration,  Balboa,  F-18, 954,  pL  55. 
BzcaTation,  Pacific  dry  dock,  ^1S»  197. 
Fkiating  eqnipmant,  ^18»  215. 
Oatfls,  mltar,  P-13, 210. 
Gsnval  description  of,  tonninals,  ^18*  209. 
Harina  shops,  dry  dock  and,  Atlantic  divisiant 

F-O0, 58;  F-10»  116;  P-ll«  107. 
M orlng  machinery,  miter  gates,  ^18,  210l 
Mo.  I,  Pacific  teiminal,  F-13. 196. 
No.  2,  Pacific  terminal,  auxflWyt  ^I3«  196. 
Mo.  1,  principal  dimensions,  Balboa,  P-13, 209. 
Mo.  2,  principal  dimensions,  P-13, 211. 
8bopS,F-ll,229;  P-12t262;  F-13,  299. 
Shops,  Atlantic  dirisian,  ^12, 11& 
Tecmhials,  ^18»  209;  ^14*  201, 203. 
Wall,  after  near-by  ezoaYatlon,  Balboa  t«- 

minal,^14,p]s.2S,26. 

Doom*  TinmeL 

Operating,  ^14, 114. 

Donnttoflea,  F-10^  435;  ^11, 534. 

Il0S6,H.F.   (See  No.*208,  p.  2365  of  this  Index.) 

Dovbla-IICtLoek.   (See  Lock,  Double-lift.) 
lutecmedJate  gate  study,  Mlraflores,  F-IO^ 
93-100. 

Drainace.  (See  Discharge;  Ditch;  Drainage.) 
Balboa  town  site,  ^14, 224. 
(Shaoaals,  Culebra  (^t,  F-18, 170,  pis.  35, 87. 
Coping,  locks,  F-ll«  81. 
Diteh,  on  bottom  of  Culebra  Cut,  ^18,  160, 

pL37. 
Ditch,  iwamp  east  of  Soaa-CSorosal    Dam, 

FU07,57. 
Earth  drains,  swampe,  Mount  Hope,  P-10^ 

484,pL70. 
Monthly  ayvage,  (3hagraB  River,  20  yeais, 

F-10,pLl31. 
Shops,  F-14, 306. 
Sump  and  cnlvart  pomps  and  motors,  ^14, 

114. 
Sortece,  Colon,  F-07, 63. 
8nifiue,  mechanical  dlyiston  and  shops,  ^14, 

171. 
System,  (}olan,  F^ll,  130. 
System,  Toco  Point,  ^11.  ua 


Draftiiiir.   (See  Constmctioo  and  eiisiDin«.i 

DrafUman,  Cbiel.  1^11«  238;  F-13»  2<3. 

Drawlncs. 

Emergeney  dams,  ^10»  pi.  87. 

Lock  and  dam  structores,   nombff  icuii 

^10,48. 
Lock  entrance  caisson,  F-IS,  pis.  81,  SL 
Lock  parts,  F^ll,  66. 
Masonry  and  lock  stmctures,  ^13, 70;  ^ 

75w 
Operating  machinery,  looks,  F-11, 83. 
Sin  on  masonry ,  lock  gates,  F-09, 42,  pi.  Ul 
Summary  of,  masonry  and  lock 

^18,75. 

Dredccs.   (See  Equtpmeot,  Floating.) 
AtlantfcdiTisiaa.   (See  Output,  bdov.) 
<'(3oracal,"F-12,183. 
"Oonisal,"  in  channel  near  station  2110,  ^ 

204,  pi.  58. 
Dredge  grounded  55'  bdow  ssa  lenl,  Gtta 

Locks,  F-18, 138,  pi.  22. 
In  opentttai,  second  divislan,  F-13,  I9a 
Material  handled  by,  Qatun  Dam,  P-13,  lafi.  I 
Monthly  output,  second  dWislan,  ^13,  111.    | 
Movement  of,  F-1 1, 167;  F-18, 183.  , 

Operation,  sixth  dlviskm,  F-13,  U7.  ' 

Output,  IMHI,  46;  F>10,  U5;  F-11,  m  ! 

^13, 113.  I 

Pacific  division,  F-10,  174;  ^11, 166;  P-IS. 

182.  ' 

Perfofmanoe    of    *'Sandplpe^"    Minflam, 

F-10, 170. 
Bepaira  and  renewals,  F-14, 236. 
Sand   dredging   by  «(2opher,"  F-11,  n? 

F-18,  185. 
Used  to  place  rock  on  Toco  Point  Bnsknta, 

F-18, 142,  pi.  19. 
Wortdng  on  slide,  toe,  Culebra  Ort,^14,pb- 

54.65. 

Diadgea,  Dipper. 

Dipper  and  ladder  dredging  plant,  U  Boa^ 

F-07,  48,  pis.  39,  40. 
French  "clapet"  loading,  F^7,  pL  98l 
View  of,  in  canal,  F-1 1, 192,  pi.  60. 

Diadgea,  Frencli  Ladder,  F4I7,  pL  40;  ^19^ 

160,  pi.  30. 
Drsdgfaig,  La  Boca,  F-08, 66,  pi.  21 
Mindl,  F-10, 136,  pis.  6, 7. 

Diadgea,  Ladder. 

P>nt,  La  Boca,  F-07, 48,  pis.  39, 4D. 
Work  on,  shops,  Balboa,  ^18. 186. 

Dredges,  Old,  F-07,  pi.  41. 

Dredges,  Snetioiiv  F-07,  pi.  35. 

«Anoon"ooallngat  dry  doek,  F4>7,fl,pLSl 

Canal  prism,  in,  F-07,  pL  38. 

Coaling,  F-07,  pL  35. 

^Culebra"  passing  CncscMha  slide,  M4, 

pL57. 
DetaQs  of  "Anoon"  and  "Culetea,''  F4^7i*> 
Working,  Chagras  River,  F4M^  70,  pL  21. 


i»e  pp.  2357-2S60  fori 
^  expl&natloiis,  etc    J 
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iMdsliic,  P-OO.  W;  P-14«  31.    (8m  Undgm; 

SM  Kos.  219, 356,  pp.  2366^  2366  of  this  Index.) 

*'  Anc<m"  GoallDg,  P-07,  48,  pi.  35. 
Atlantic  ditniin,  P-14, 237. 
Barrier  blown  up  between  FacfiSc  and  Mlnr 

floras,  P-13»  136,  pi.  53. 
Ckarinsi*  P^14,  340. 

Colon  dredging  dirisioD,  F^7p  «;  P48, 47. 
Cohm,  new  plant,  P4I8»  60. 
Connection  made  with  Freneh  canal,  ^lOb 

136,  pi.  7;  pull,  133,  pi.  35. 
Cost  of,  between  MIndi  and  LImon  Bay, 

P-10,  115. 
Costs,  P-11,  281;  P-14, 448. 
ColebxB  Cut,  Pul4, 338,  pis.  38-60. 
Diversions,  Pui4«  340. 

Diviskm  of,  chart  of  organisation,  ^14,  pi.  141. 
ExcaTatVm  and,  costs,  P^>9, 57. 
Dredges,  lowering,  P-13, 13. 
Dredge  beached,  P-OB,  56,  pi.  25. 
Dredge  at  work,  Chagres  River,  P^OS.  70^ 

pi.  39. 
Exoaration,  dry.  La  Boca  dredging  diyision, 

P-08,S3. 
ExcsTations,  cost,  P>13, 305;  P-18»  376. 
Qaton  Lake,  ^14, 337. 
HydrsnUc   excavation,   and    Balboa   shopf* 

Puio,  173.  .  • 

La  Boca  dndging  division,  P-07, 51;  P-08,50. 
Lock  sites,  Miraflores,  P-OO,  134,  pi.  63. 
Mindl  to  Oatan,  P-ll«  106;  P-12, 113. 
Mixafloras  Lake,  P-14, 238. 
Miiafloras  lock  and  dam  work,  P«<NI»  96; 

P-10, 170. 
MisnellaneonB,  Atlantic  division,  P-10,  114; 

^11, 106;  P-13, 113;  P-18, 190. 
Oosan  to  Hindi,  P-09,  56;  ^10,  113;  F^ll^ 

104;  P-13, 112. 
Organisation,  chart,  P-07,  pi.  137. 
Ompat,  Padfie  division,  P-09, 09;  P^IO,  173; 

P-11, 167;  P-IS,  183. 
Paraiso  Wharf,  P-14, 240. 
Plant,  Colon  dredgteg  division,  P-07, 40. 
Plant,  La  Boca  dredging  division,  P«7, 53. 
Pools,  lowerfng  to  lower  drsdges,  ^13»  13. 
Beport  of  naident  engineer,  dredging  divisioo. 

(See  No.  364,  p.  3368  of  this  Index.) 
Seventy-two  feet  three  inches  above  sea  level, 

Colebra,  Pul4,  pis.  44, 45, 47. 
Shops  and   ahlpwaya,   Balboa,   ^11«   166; 

P-12,  183. 
Sixth  dlvisfcm,  P^IS,  103. 
Tsnninals,  at,  P-ia,  305;  P-14, 388. 
Various  kKalitles,  P-14, 337. 
Water  hyacinth,  P-14, 341. 
Yardage,  dirtriets,  P-14, 886. 

Dndglng  Dhlsioii.   (See  No.  364,p.  2368of  thli 

Index.) 

1913.   When  It  was  finally  decided  to  tam 

water  into  Culebra  Cut,  Oct.,  1913,  and  to 

complete  remaining  excavation  by  dredgsi, 

all  dredging  on  Isthmus  combined  uid«  one 

iMd.  May  1,1013,  dredging  work  uiderAt- 

^KDtio  division  transfened  to  sixth  division, 

0.  C.  J£.,  eonsoHdating  it  with  dredging  <»- 

gMifxetion  of  Pacific  side.    Same  date  dry* 

^n^  shops  at  CHstobal  traostBned  to  ma* 

dumical diviskm-    ^-13»3. 


1914.  Dredging  division  subdivided  into  two 
dMtrlots,  the  first  extending  tan  deep  water 
in  Paoiiie  to  (Samboa,  and  the  second  firam 
Oamboa  to  deep  water  In  CJarfbbean. 

In  first  district,  Pedro  ;if igoel  Locks  to  sea, 
6,864,816  c.  y.  removed,  of  which  3,330,073 
e.  y.  taken  ftom  within  prism.  Of  amount 
tnm  prism,  1,186,483  c.  y.  rook.  Of  rock  ex- 
cavated, 146,4770.  y.  drilled  and  blasted  by 
drill  barge  ''Teredo"  and  60,833  c.  y.  broken 
by  rock  breaker  "Vnlean."  Operations  ba- 
gan  in  Culebra  Cut  Oct.  33,  1013,  and  con- 
tinned  throughout  the  year;  3,433,363  c.  y. 
removed,  of  which  010,666  c.  y.  earth  and 
balance  rook.  Of  this  .amoiifit,  865,015  e.  y. 
earth  and  1,507,860  c.  y.  rock  removed  from 
Cncaracha  slide.  Pipe-line  dredges  pumped 
over  west  bank  into  Rfc>  Oiande  Valley  664,514 
e.  y.  earth  and  77,880c.  y. rock.  Cncaracha 
slide  very  active  since  dredging  operations, 
daily  movement  averaging  3)'.  June  30, 1014, 
area  of  slide  60.4  acrss,  44.6  acres  active  and 
15.8  acrss  without  motion.  Dredging  dona 
during  4  months  of  year  in  Miraflorss  Lake, 
removing  150,817  c.  y.  earth  from  prism. 

In  second  district  6,544,103  c.  y.  removed— 
3,603,576  c.  y.  from  within  prtan,  674,680  e.  y. 
from  old  French  dump  in  Limon  Bay; 
158,004  c.  y.  from  prism  were  rock.  Of  total 
taken  out,  there  were  removed  between  Oct., 
1013,  and  Feb.,  1014,  507,105  c.  y.  earth  and 
5,085  c.  y.  rock  from  canal  prism  north  of 
Oamboa,  ftvmerly  known  as  Point  No.  1. 

In  connection  with  Atlantic  terminals,  dredges 
removed  18,386  c.  y.  earth  and  16,015  c.  y.  rock 
from  site  of  bridge  crossing  French  canal  south 
of  drydock,  117,380  c.  y.  earth  from  approach 
channel,  275,003  o.  y.  earth  and  46,360  c.  y. 
rock  from  new  Piers  Nos.  7,  8,  and  0,  and 
181,700  c.  y.  earth  and  313,335  c.  y.  rock  from 
cooling  station.  17,000  c.  y.  placed  in  fill  for 
substation  and  804,411  c.  y.  placed  in  fills  ftv 
bridge  foundations,  coal  basins,  and  yards  at 
cooling  station. 

At  Pacific  terminals  dredges  removed  1,010,003 
e.  y.  earth  and  7,064  c.  y.  rock,  of  which 
1,831,711  c.  y.  earth  handled  by  pipa4faia 
dredges  and  placed  in  fills  lor  redafaning 
swsmpland. 

Considerable  amount  of  miscellaneous  dredging 
done,  making  total  removed  by  dredging 
flaet,  including  sand  and  gravel  reclaimed, 
15,341,371 0.  y.  The  fleet  consisted  of  seagoing 
suction  dredges '*  Caribbean"  and  '* (Xilebra," 
seagoing  ladder  dredge  ''Corotal,"  French 
ladder  dredges  "Badger,"  "No.  1,"  "No.  5," 
"Ctopher,"  "Marmot,"  and  '/Mole"  (the last 
abandoned  as  worn  out  on  Sept.  30, 1013), 
5-yard  dipper  dredges  "Cardenas,"  "Cha- 
gres," and  "Mindl,"  15-yard  dipper  dredges 
"Oamboa"  and  "Paraiso,"  and  pipe-line 
suction  dredges  "No. 4,"  "No. 83,"  "No.83," 
"No.  86,"  "No.  86,"  and  "Sandpiper."  In 
connection  with  these  there  were  employed 
12  tugs,  19  launches,  0  clapets,  and  34  dump 


1 

f 


O 


7 
1 

I 


As  noted  in  last  nport,  contract  made  with 
Bnoyrus  Ck>.  for  two  16-yard  dipper  dredges. 
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Tint  rMdy  for  iowtnc  to  Utlmtiii  Dm.  1,191S9 
and  Moond  Jan.  1, 1914.  Fint  aooaptod  at 
Port  EJohmond,  N.  T.,  Faib.  16,  zaaobad 
IsUmma  Mar.  16,  and  plaoad  In  op«atiaa 
Apr.  4, 1914.  Second  aooaptod  at  Port  Blebp 
mood  Apr.  13,  raactaod  Istfamna  Kay  22,  and 
wont  into  oommtekm  at  Cncaracha  lilda 
Juno  7, 1914.  Buckoti  not  mfnolantijtJtiong, 
and  additional  delay  oanaad.  Faflnratomeot 
dates  of  delivery  nsnlted  In  bandloapplns 
worK  at  Cacaneba  slide  and  delayed  leearlnc 
channel  sntBclenlly  deep  and  wMe  to  pennit 
eanal  to  be  utilised  for  poasaea  of  comnieroe 
before  eloee  of  year. 
92,000  autborised  for  tamponry  dikes  on  west 
aide  of  obannel  wbns  It  ia  enft  tbiooi^  at 
bead  of  Llnum  Bay,  to  determfaie  effect  apon 
erosion  oooniilng,  doe  to  waves  crsated  by 
trade  winds.  Beaolts  so  satistectory  tbat  It 
was  dgffided  to  make  dikes  psnnaneni. 
Fui4»ai-3S. 

Drill  Baiia.   (See  Barge,  DtflL) 

Drill,  Cbuni* 

Working,  Pi-07, 48,  pL  17. 

Drill  Coica.   (See  Cores,  DrllL) 

Drining.  . 

Comparison  between  wash  and  drive  sampka, 

Qatun  Dam  stadias,  F-08, 196,  pis.  74, 76. 
Dam  sites,  method  of  filing  and  preserving 

cofas,  Oaton  Dam  stadias,  FMM.  196,  pi.  81. 
Daaorlptkm  of  material,  Oaton  Dam  stadias, 

^418,158. 
Diamond  drilling,  Oaton  Dam  stady,  V'OSf 

161. 
Drill  barge,  operation  of,  Paolflo  dlvtakm, 

F-10, 174;  Fuil«  169;  F-18, 184. 
Drill  barge,  parformanoe.   Pacific  divldon, 

P^IO^  176. 
Drm  barge  ''Teredo,"  operation  of,  F-ll«  169; 

F-18,184. 
Drill  barge  "Tetriar,"  ^10, 116. 
Oang  at  work,  Oaton  Dam  studies,  F-OS*  196, 

pis.  76, 77. 
Hdlas,  loading  with  dynamite,  B4>7,  pis. 

18,19. 
Methods,  Oaton  Dam  stody,  V^OS^  166. 
Paclflo  terminals,  F-18, 201;  F-14, 21L 

Drills.   (See  Holes,  Drill.) 

Air  drills,  at  work,  PuOT,  40,  pis.  16, 16, 17. 

Baige,  operation.   (See  Drilling.) 

Cores  from,  Oaton  Dam  stadias,  ^418,  196, 

pis.  78, 74^  76,'78, 79, 80, 81. 
Oaton  Dam  site,  F-08, 196,  pi.  72. 
Wan  drill,  dparatlon  of.  Pacific  division,  r^lO, 

178;  F^ll«  168. 
Well,  or  Cham  drill,  at  work,  P-07,  48,  pL  17; 

P-12,170,pLS2. 

Drinldng  Water.   (See  Water,  Drinking.) 

Driveway. 

Anoon  Hospital  gnrands,  Fu07, 82,  pL  IOl 

Dfjr  Docks.   (Sea  Docks.) 

DfyFUL   (See  Fm,  Dry.) 


Dry.) 


Vllrtted  tO^ 
F-1S,87. 


Blldas,  native 
pLa6b 


vlllafs  of  CoMifa, 


0^ 


DanaptiiB^  F-OT*  pL  Ml 
Oantial  dlvlshm,  F4M,  76;  F^UV  141;  F^a 

14^  F-IS,  168;  FulS,  149. 
Gentral  divlsloii,  B^^,  F4M^  90^  pL  & 
Ciilebna  Oot^  F4M,  66,  pL  26. 
Calebra  dlvleko,  FU07, 48;  P-08»  39. 
DIspcoltlon   of  excavated  material,   eatei 

dlvlshm,  P-IS,  168. 
Damping  rook,  Oaton  Dam,  ^11,  Ui,  pL  a 
Damp,  In  Padflc  Ocean,  Balboa^  made  ttm 

material  takan  ftom  CoMn  Cot,  F^IS,  im, 

Oroonda,  damping,  central  dIvislBBi,  F<M^  K 
Handwodc,  escavatij«,  F^tO^  1601,  pL  3L 
loan  Orande  Elver,  ^an  and  aarilrw,  ^1]« 

pLlOO. 
La  Boca,  F-4M,  48,pL  28. 
Leading  to  Naes  Island  Bieakwatar,  view  tea 

Sosa  Hm,  ^11«  166,pL  48. 
Low  trestle,  aoress  (%agias  BIt«,  PalDt  i 


method  of  dlqMsing  of  mafarlal  >y  riot 
haoL   ^ll«156,pl.88. 

Materiel  spreading,  Fu07, 48,pL84. 

Modem  oars,  Fu4>7, 48,  pi.  S8. 

Plan  of  Balboa  dompa,  F>18,  pi.  86. 

Booth  end  of  Naos  Uand  damp,  4,009'  hv 
Uand.  Oantar  shown  SO' from  tra^  end  tf 
above  original  bottom.  EtotatloBiortrBAK 
pins  14.    ^18, 171^  pL  41. 

Booth  and  of  Naos  Island  damp,  4,000^  hm. 
Uand.  Center  8bown7S' from  tm^  end  9 
above  the  original  bottom.  ElevatieB  if 
tnBt]e,phisl4.   F-U,170,pL4&. 

Spieading  dipnpB,  F-07t  pL  84. 

Train  loads,  plowing  off ,  F4^,  pi.  81 

Tiastle  driven,  oentnl  dlvlsian,  F-lOb  147. 

Trestle,  Sosa<Sososal  Dam,  F4>7, 48,  pL  21. 

Trestles,  Oaatral  dlvWon,  F-11, 14L 

View  abowing  wwnhined  dike  and  dBsp. 
Bast  Balboa  to  NaoB  UtanA,  F-lOk  160,  pi.  B. 


Duty.  (See  Importa;  Order, 

Marohandiae  when  aotarad  Into  U.  8. 
sooe,  ^11,  488, 658. 

DwaOtaig;!.  (See  OideEs,  Xzaootifew) 


AmooBt  oaed,  Ptetts  tannlndi,  F-14»2I2. 
Loading  drill  hotai  with,  OoMiia  Ort,  V^«7, 

48,  pb.  18, 19. 
Storage  magaalna  at  Omoas,  F^^M^  tt^  pL  iL 
Unloading,  from  «hlp»  Moont  Bepe,  F-1% 
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e-ia,  XI,  IK.  cam  I 
>  N(k  7,  p.  atl  ot  tUi  Indu.) 

teh^  mtimlm    OuSl    Pill  1 1  III  l»<l  III 


(Bw  CMI  Admhilitntioo.) 

Law.    (SmLow,  ElfM^oor.) 
iM    —^i..t.>>ri    ■■'(■■■■"-    (8«i 
p.Mi<ifthliIiidu.) 

ipattbu  Hi  TVtaoB  pomr  ptanti  «o- 
1  Apt.  1  (0  comprh*  dtotrtal  dirt- 
dar  C^  «.  H.  B4Bt,  n.  S.  iAa;. 


ou  M  BalbOk,  Moh  ol  l,saa-U]av>tt  fl«W- 
By,  kr  ll/nO-volt  tnumnliUm  b«tw«n 
UiM  pdota.  Mar,  UI*.  uwthv  lljOOO-nit 
tnmmfasloa  Uw  eomptatod  bWwnn  llk» 
Aoni  pinnt  plut  and  Cmanuba,  mpplT- 
Ini  powK  Is  niay  pmnps  awl  Sold  HB 
'    ~       "o  ptaoC    Addttloa  and  altatatlaaa 


mpply  {>«««(  to  nofa  Ufbti 
ami  bMDoiu  ol  t^htbooM  inbdlvWoa  odd- 

■biicUd,ll(bthDiu*nibdlTWonV«ctliicpalN 
and  tlacalcal  dlTbloo  bvtallliic  vItm  and 
tnuolonairfl  viA  ^n^n-rtg  coniMcUODt  to ' 
VflM  and  bvcoiu.  DapUcsU  ifioo-valt 
aimocad  cabiM,  fapid^luc  povv  (o  Afoa 
□an  pamplDC  glatkui,  bulallad  brtuMO  that 
elation  and  OataniobMkUaD.  Inall, 13,100' 
omdolt,  bmlut  S3flXf  at  doot  tnciaad  in 

plotad  durtnc  j*u  batrwi  Padra  UlfiMI 
talvl>oni  aiolwncak  Tlvall  Hotal,  naw  ad' 
mfaitatntlaa  bnlldliii  U  BalbM,  and  lattv 
wltb  Bdboa  Bibitatloii.    I^w  anunmt  at 


1  ^M  Imia  1,  iai4;  gtraa  XtaaOona 
■q^tr  ol  aboot  S,000  kUnwani ,  mna 
ndaobkitattal.  Total  pow«  In  Ukt- 
tan*  (MHtaMd  dnrtDf  jaar  t^^ 
itt  bom  at  QatDD,  at  10.0175  pv  Uhi- 
MBt;  J»^St,'ni  k«.  b.,  UtaOocat,  at 
I  tar.  h.;  tfUfcn  k«.  b.,  Empire 
BMk«.  b4  UMa  tar.  b.,  Balboa,  M 
>k«.b. 

fraaoi  planti  i^antad  dorfail  T*ac  at 
ra  aid  Btfboa,  and  SIo  arand*  plant 
Ud  anta  Not.  l,  Uia;  roniWiod  m» 
■d  tb  kr  amSTatton  work  at  CiiMt^ 
Onnda,  and  IMd  HUl;  tir  maohmiMl 


1^  udn 

adknfetn 
fliton^  aod  lUar  nwirtai,  ot  ITS 
Un^  rab.,  i»i^  two  imponir  nib- 
Bi  iniip>M>;  aw    at    Ufaikng   sod 


rdlraotloo. 
lU.    F-ld. 

nectUdtr.    (Baa   OUw,  kx^   Lin«,  Tnuimla- 
■Ion.) 
OblH  Ibr,  butanitJon,  P-13,  >;  P-IA,  IT. 
Circuit,  npwstlnc  locki,  ^10^  SI. 
Cumct,  ooat  ol,  V-IO^  HI;  r-ll,  30S;  P>1S, 


ISL 
Btetikal  dlTlalon,  ^14,  33,  BS. 
Electitel    hutallatlmi,    dliUco   <t  vootloi, 

r-i«,n. 

Blectrloal  anbdlvlilDa,  I^T,  BEi  r>06,  HI; 

r4m.i«>. 

Ekctrkal  mtk;  dcalpu,  dapartmaut  of  loift 

(Qd  dun  DonitniDUiiD,  r-Oft,  fiT. 
Xqnlpnunt,  P-14,  lai. 
Equipment,   auxlIlaiT    electrloal,    kn    Qatmi 

hjMroelsctrki  itatlon,  ^13,  aS. 
Equipment,  bupeatlon  ol,  r-13,  M. 
EqulpDUOt,  ™1y»,  )P-14.  KB. 
Generating  itatlon,  hrdrooleclrle,  P-14. 7t 
Hlfb-powm  trmamlislnn  line,  P-l<.  l>. 
Brdroelecbk^ltj,  gate  IXHue  of  atattan,  OatUD, 

P-14,  pi.  10. 
Brdniekctik:pluit,P-ia,B7;  »-li.ll,B*. 
Efdroelectilc  plant,  seneril  vlen  ol  loeatlHi 
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nee,  looUug  BntUMit,  June  17, 18U.  P-13, 

110,  pi.  5. 

HjdnaleBtrlo  lUtlan,  OMun,  F.14,  BS.  B«UM,  idmbUMntlai 

H)'iliDeketrietUUaa,k>ckapar»tlan,r-13,88.   .  7aad  mpplr  lor.  In ba 

HrdndecMe     itatlon     under     ocmitniottai,  yorea,  mnrBga  mciDth] 

Oatiin  SpOlwv  Dam,  F-14.  pli.  8, 10.  Tiwae,  dulflad.  F-0^ 

Hrdfnalacblc  itotlaiii  ind   tnuumlMlon   tto  311;  P-10,  a»:  P-1 

Una,  P-11,  a.  SBZ. 

Tnrt.ii.Hrin  Bilboa  ilkiiM,  Fl-u,  ]76.  Ftvoe  noonli,  high  an 

biftallatiaD,  loCki,  ^1^  87.  ynrnlgmng  tiiroa.  Pan 

Ll^t  and  all  oompcaant  lobdliilaloo,  r-11  Oold;  and  tba  waca  « 
-  ■  ■  si  Q(  Um 
Ltlht  plant,  opcnttao  of,  P-10,  Tn. 
UchtplaQta,^ll.Ml;  P-13,175;  F-iS,X& 
Ll(ht  BibdlTblan,  P-IO^  «B. 
Ltoe,  hlglt^powtf,  P-13,  IL 

inuiDrbeaoaiu,r-ia,pl.  T7.  Importa  lor,   ndas  i 

Power  plut,  aperatkn  of,  7-11, 88.  FU)7,  ISl. 

Station,  Oatun,  etc.,  P-li,  87-100.  Iscnaw  ct,  ate. ,  prahll 

Tf.n.mi— Inn  ibH,  p-13,  88^  F-14,  74.  InJnrlM  and  cempana 

TraiMmhehm    Una    conitnKtkia    lod    malD-  SK  P<l  1,  ttt,  «DE, 

ice,P-14,m.  1^13, 41S. 

ieijMni,lS14,I0a.  pmlkm  tar,  B-18, 
InJniT  of,   UabOlty  a 
^11.  US,  57J. 

[mom,  mtnimnm  elo.;  Chagna  RIvat  and  ICalaila,  earn  ol,  P-l< 

Oatun  and  HlcftOona  Lakst,  P-14,  IBl  US:  P-ta.Ul. 

^13,241.  Panama  R.  B.  Kna,  P 

^  Pbt  or,  *^T.  pi.  «. 

mtankinuits.  ^    ^^  mwUo,  dado 

CmnpletlDg    lana:    Oatim    RItbt    mtkm    pi  ^ 


I.  R.  relocation,  F-IS.  3SI. 

of  old  Panama  R.  R.  eioavaM 


Pajmanlii,  ipaoUi  dl 
lupidla,  P-08, 13£. 


PatmaoaDl  amplojBM, 


downto^ui3*,P-l«,170,  pi.  SB. 

KaMcs:  thfWMlsok  irstam,  p.08.  MB,  pi.  17B.  J^rtan  hmllT'^ 

p«;lflo  termlnali,  P-13,  803;  P-l*,  Kt.  Quutm  (oc.  (MWl,  303 

Panama   B.    E.   emtaukmaut   acrcn  Oatim  (Jaart«i,   littunMa  C 

ployaai  in^  Wal^nan 
'..,  P-13,  Quoitm,  iUtk  amplo] 

Bamatkm  buUdliw. : 
I.  relooa-  (gaa  No.  M7,  p.  Mm 

KmbiMiCI.    (SaeNo.M0,p.23WarthlslDdez.) 
■maiganej  Dsma.    (Baa  Dama,  HoviMa.) 
EinlsTStkm    uid    ImmlgiadOD,    P^4>8,    2S3; 


S,U,pLK. 

.    (Sae  Ubor;  aee  Not.  S7,  tOl,  !«. 

pp.  2SSB,  SM  of  tbta  Indsx.] 

AUovanoe  to;  act  relating  to  problbttkm  el 

kngoTltr  and  lar^ver  daj  aUomncea  to,  Oansal  tx 

r-ll.m,iT7,m.  in  U.  8.  mrraary,  F^ 

Bondj,  ^tli  183.  3,175  boDdtnci  iaharlt 

BoDda,  act  ralatlDg  to,  F-11,  S74.  oondltloa.    3,«n  m« 

Boodi,  acbedule,  lUtnabSuretrCo.,  ^1)^41].  bolldbi^,  ratttlifac  < 

BaDdbigi  hr,  P^T,  14L  onn.    HotA  uodac 

CItD  Serrioe  irtlbont  aivnfaiatk>n,  liUuntan  Hot.,  IBM,  3,9)0  vnp 

emploraeiellglUo  br  retentim  In  the,  PWIS,  In  Na4. ,  IBOS,  17,0D0i 

BM.  Panama  R.  R.  am[ 

Condltian  of  amplorment,  P-OO,  UT.  buhidad  abon.    IH 

Deatha, PLOT,  1«;F-0S,  1st:  P>4«,»l;r>ia  Nw.  18,  IINH,  tba  Pn 

4111^.11,  KH;  ptais,t31:  P.13,an.  iMDtt,  •mapt  laboti 


See  pp.  2357-2360  fori 
explanations,  etc    J 
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rnhiaDdrBKalitlooi.  DttBealtyofobtiUniiig 
skilled  gnpioy—  due  to  pntp&rHj  in  ttti 
U.  8.  and  mantkfoil  ftofies  about  bMtth  on 
tbelsthmns.    F4NS,  10, 11. 

Number  of  amployoM  appffoxjimataly  17,000. 
Efforts  to  pvofida  ndal  «nriroani«it,  ohilit, 
lodcM,  dnndMS,  oto.  Mioar  day  adoptad 
]IaylO,lMS,lor]aborKiandniaehanic8.  Pay 
d  lO-bonr  man  increawd.  Only  minor  com- 
phints  at  timai  fkom  amployees.    P-Ofi»  56. 

Inexpensiva  moChod  of  adminJstaring  CBtaUi 
of  employws  pfovidad.  S«tatas  cared  for. 
F-OA.06. 

Ciedit  giveo  American  tmployees  who  stayed 
on  tba  Isthmos  In  tba  teca  of  the  yaUow- 
firer  pan^,  r-OH,  73. 

DiKooiagamant  among  employees,  doa  prol>> 
ably  to  axacotiva  changaa  on  tha  Isthmns, 
F4)«,  108. 

Effickoey  of  staff  mlgtit  hava  been  batter  if 
mora  diacration  bad  beeil  exardaed  In  saleo- 
tioDS  and  appointmanta,  P-05,  IQB. 

Some  difBcnlty  in  getting  men  from  the  U.  S. 
WOd  newspaper  reports  aomewbat  reapon- 
8lb)e.   F-<MS,190. 

Policy  of  the  Isthmian  Canal  CommiaBion  bee 
produced  a  personnel  entirely  capable  of  good 
nsTiHs,  IMMI,  lao. 

?orce  fnadequata.  5,000  additional  men 
needed,  Ai]g.,ig06,  at  Cnlebra  alone.  Noade- 
qoate  beilitiea  lor  boualng  man.    F-Off,  145. 

Soffident  boildinp  to  bonae  all  its  bacbelar 
mployees.  835  separate  booses  and  13  larger 
boQdlngs  ooostnicted  for  married  quartan, 
pforiding  aoeommodatlons  for  375  fam tiles. 
Approximately  1,300  American  women  and 
diJIdran  on  the  Xaithmoa.    P^>8»'3. 

4,800  penoDs  tendered  employment  in  the 
U.  8.  for  bthmns  work;  3,962  accepted;  3,948 
transported  to  tbeJr  work.  834  members  of 
iMnllleB  of  employees  and  MB  perwna  retam* 
iDg  tRim  leaye  of  absanoe  baye  been  tian^ 
parted  at  radnced  rata.  Capacity  of  Panama 
R.  R.  boats  azbausted  at  timea;  other  Unas 
bad  to  be  osed.  Bmployeea  aecnred  through 
the  Chrll  Serrloe  CommiaBion,  emplojrment 
acenta,  or  peraonal  appUcatfon.  On  Jan.  12, 
1906,  the  President  put  all  employmenta  on 
tba  Isthmna  outside  civil  aareioe  examinatiGn, 
except  deAa,  bookkeepers,  "atenographera, 
typewrtters,  aorgeona,  phyaiciana,  intemea, 
txabed  nmsaa.  draftsmen.    F-oe,  6, 7. 

Kndieott»  IL  T.    (See  Noa.  64, 164,  pp.  2362,  2866 
of  this  Index.) 

■ochieer,  CbleC*    (See  No.  218,  p.  2366  of  this 

Index.) 
lohn  Findlay  Wallace,  P-04»  87. 
Berignatkm,  John  F.  Wallaea,  June  28,  1905, 

P-06,5. 

Knshieer,  Beetikal  and  Mechankal.     (Sot 
No.  20O,  p.  2368  Of  this  Index.) 

^i^llneering.   (See  Noe.  146, 2S1,  pp.  2364, 2868  of 
this  Index.) 

*i^«ering  and  Oonatmcltoii.    (Sea  Mo.  40, 
!>.  2363  of  thto  Index.) 


^  (Circular  outUnlng  crganiaation  by  dirision 
and  bnreaos,  Pi4NI»  146. 

Organisation  of  department,  pi4NI»  164. 

Staff ;  list,  PU4M,  87. 

Begun  with  lour  parties,  each  in  duffge  of  a 
reeident  engfaieer;  preliminary  work  begun 
early  part  of  1904  immediately  after  return  of 
Isthmian  Oanal  Commission  No.  2  from  Isth* 
mns.  Tha  flitt  party  sailed  from  New  Tortc 
about  the  middle  of  May.  1904.  The  chief 
engineer,  John  F.  Wallaee,  entered  upon  his 
dutiesJune  1,1904.  SailywQfksurTejt,ete.; 
study  of  water-supply  question,  control  of  the 
Chagres,  terminals,  etc.  Operations  at  Cula- 
bra  were  continued  with  force  of  about  700 
men.  Plant  taken  oter  was  oared  for  and 
examinad.  When  the  chief  engineer  arrived, 
force  was  entirely  reorganised,  plant  was 
overhauled,  aeoountlng  system  establiriied. 
P-04,48. 

■ngineerinc,  M onlelpni,  F-14,  28.    (See  Noe. 

127,  221,  261,  pp.   2364,  2366,  2368,   of  this 

Index.)    F-04,4& 
Atlantic  division,  P-ll,  125;  ^19, 186;  V^IS, 

181. 
Building  construction  and;  Atlantic  division, 

P-09.61. 
Colon,  P-11, 127;  P-19, 137;  ^13. 188. 
Cristobal,  P-18, 187;  ^13. 183. 
Designs,  F-14, 188. 

Division,  P-07, 80;  P-08, 80;  ^14, 90. 
Expenditures,  P4>7,  70;  P-08, 91. 
Fifth  diviskm,  P-13. 176. 
Northern  district,  P-14, 128. 
Organisation   of  department;   diart,    F*07» 

pi.  130. 
Paolflc  dhrislon,  ^4NI,  103;  ^11,  174;  ^19, 

188. 
Southern  district,  P-14, 120. 
Zone,P-08,8a 

Engineer,  Olllee.   (See  Office.) 

Bng;lneer,  Ufatntennnee.   (See  No.  280,  p.  2866 
of  this  Index.) 

Bng;lneer,  M eehanlcnl.    (See  No.  360,  p.  2868  of 
this  Index.) 


Bngineer*  Tenilnal  OonatnMlkMi.    (See  No. 
368,  p.  of  2368  this  Index.) 

Engineer,  Teettng.    (See  Tests.) 

Engineer,  Traveling,  F-ia»  347. 

Engine  Boom* 

Locomotive  department,  P-10, 967. 

Engines.    (See  Fires.) 

Engine  bouses,  P-07,  82;  F-10,  268;  Puii, 

237;  P-IS,  273. 
Las  Cascades,  IM>7,  80,  pL  90;  F-08,  120, 

pi.  54. 
Locomotive;  bouse,  P-07,  pi.  90. 

Entertntnmenta.   (See  ReoreatkoO 
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■ntniiM^  Attentle. 

Oomptotod  dhannel,  ^11«  188,  pL  7. 
Distant  Tlsir,  P.ia»  US,  pt  a«. 

■ntnyiMb   (8m  Badns.  Entonoe.) 

■ntqr*  Porto  oC^ 

Lttwi  ralatfaig  to.  P-05, 196. 

■qutpoMiu.  (8mNoi.u7,3io,pp.  aoc»6or 

thJilndaL) 
Aid  toi»T%irtloii,  P-ia^  108. 
DlapifliUiii  of  loriiliia,  opon  worik*!  eompla- 

tioii,  P-ll*  308. 
ExoaTitini,  oqaipmant  raqulnd  ftir,  rMN»», 

lOB. 

ExeoatiTO  onWr  to  prtvmt  WMMrthqriied  par- 

olUMi  of;  tran  pMMos  in  the  An&y  and  NftTT. 
P^12»6ia. 

ImportBnt  Ittois  sold,  ^14,  aOS. 

In8orrloe,P-07,83. 

Inspootion  of,  P-18, 317. 

Installatioo,  mochiinieal  dlylrioa  and  4^hm 

1^14,  I7L 
On  Isthmns,  P-00»  148,  ^ 

BQWin,  P.10»  331;  P-ll«  SQg;  F-ia»  3ft 

P-18, 3tf;  P.14,  3SQ. 
Silaoted  from  otbar  sbopa  for  pormanont  sbop 

at  BaIboa»  P-12, 367. 
Btatemant  allowing  prlnoipal  Items  in  sarrioa 

or  availablo  on  Isthmns,  B-OS^  78. 

■quipmuit,  EtoetileaL 

Hydroelectrlo  station,  Oatun,  Fwia,  68. 
Inspwtfcm,  Ml,  82;  P-ia,  03;  P-ia,  00. 

Rising  st«n  gate  vbIyo  maohinas,  P-14, 103. 

« 

Bqnlpmcnt*  Floatliiff,  (Saa  Dndgas.) 
Dry  docks,  pwia,  315. 

Handling  constmctlan  matarlal,  Oaton  Locks. 
P4NI,fiO.  ^^ 

Owned  by  latluniBn  Canal  GammJaaion;  state* 

mant  of,  P-18,  363;  ^la,  361. 
Statemsot,  in  oae  by  the  varloos  departments. 
F-ICI,  307;  P-ll,  303. 
'Tecminals,  P-18, 330. 

■qnipnuii^  Indlemtiiiff. 

Lock  oontiol,  P-IS,  80L 

■qatpmenit,  MacliliMry  and* 
Status,  Pi^MS.  185, 14L 

■qutpment,  Mailiia. 

Bepaiis,  cost  of,  P-ll,  314;  P-18, 380L 

■qutpment,  BfeebanleaL 

Rising  stem  gate  vbIto  machines,  P-14k  108. 

■qnfpniaiit,  Old  and  New. 

Balboa  shops,  P-14, 170. 

■iiis^  OoL  O.  H.    (See  Noa.  1, 6^  !«,  pp.  3081, 
2008. 3884  of  thb  Index.) 
Ctaial  work;  status,  PM>ff,  lao. 

Bttalea.   (See  No.  U4,  p.  2808  of  tbk  Indaz;  sse 

Civil  Administration;  see  No.  386,  p. S3e6or 

this  Index.) 
Administration   of,    P4>7,    158;    P4>8k   256; 

PMMI,  28Q;  P-10,  367;  P-ll,  410,  433;  t^isli 

488;  P-ia,  467;  P-14;  54, 410. 
Administration  oft  costs  saved,  P4M^  84. 


AdministiatioB  oft  omployeto;  Ises,  f^ 
190. 

Oompotatioo  of  pay,  or  in  cass  oi  jajsy, 

r^i8,6a. 

EMshaatad,  ruii,  43X 

Bxaootlva  order  gowning  aftasinfatTiHnn  d^ 
1^18,615;  P-18,817. 

■Mtmatea.   (See  Noe.  48^  124,  UO,  8U,  B.  Ml 
pp.  3303, 3384, 3865, 2888, 2387  of  tfab  IndeD 
Annual,  reqnlred  by  CoogrBss;  act,  Ml, 
560,677. 

Appropriation,  100»4,  P4»7,  215. 
Atlantfe  division,  cost  of,  P4NI,  887. 
(3anal,  oompietod^  coat  of,  P^M^  387. 
Canal  cost,  quantities,  P-09^  380. 
(3sntnl  division,  P4Wb  341.      '^ 
Coostmctlon  and  repair  of  bnOdingi  te  (k 
depaitmant  of  oonstrootbn  and  tD$faam^ 
P4M,347. 
Excavation,    Atlantio   divUkm,    P^  « 

P-ll,  107;  P-12, 114,  lis,  145. 
Exoavmtloa,  central  divisiaa,  P-ll«  US. 
Genena  expenses,  P-09, 847. 
Land  damages,  P4^  345. 
Loans,  Panama  R.  R.,  P-00^  848L 
'Lock  canal;  snppfementaiy  to  a  fflfaaritj 
report  of  Board  of  Consnitiiig  Engtan, 
P-Oe*-,  425, 436. 
Original  excavation  and  actual  wort,  Itisfi 

and  Limon  Bay,  P-10, 116. 
Pacific  division,  P-09, 342. 
Profile  and  yardage  estimator  central  dhirioo, 

P-ia,pL88;  P-18.pL  05. 
Profile  and  yardage  estimates,  P-1%  pL  111 
Revised,  P-18, 14& 
SUdes,  oontral  division,  P^ll^  136. 
Work  done,  Ctetnn  Lodka,  P^ll,  11& 


BuFopean  Bffesaes.   (See 


!,  Eun^MD.) 


Buffopeaiia. 

Sleeping  quarters,  FU07, 00^  pL  U9L 

■Yapoiatton,  P-10^  384;  P-ll,  350;  P-12,  2S 

P-13»  234;  P-14, 144.    (See  Meteonkcy ) 
Brasos  Brook  station,  P-10,  pi.  119. 
Diagram   showing,    and   aUied  pbeooDB^ 

Bas  Obispo  statkn,   1907,  1908^  and  IIOI» 

P-om  304,  pL  78. 
Gatun  Lake  watershed,  P-14,  pL  101 
bthmus,  P-10, 277. 
Monthly,  P-10,  284;  P-ll«  360;  F-ll.  » 

P-18,333;P.14,15a 
Rio  Grande  station,  P-10^  pL  136. 

ftiamlnatioiMu   (Bee  Surveys.) 
Bohb  Dam,  P-OA,  12. 
Probable  dam  across  (Thagres  VaDey,  P^  O, 
Water    under    Iwmdations,    Oaton   Loel^ 
P4>8,124. 

Bmulner  o(  Aecomito.   (See  No.  ST,  p.  »7  sf 
this  Index.) 

Bieavatloii.   (See  Nos.  207,  210,  p.  MS  of  ttii 
Index;  see  Costs;  Culebn;  DiggiBg;  FlnHBr 
Shovels,  Steam.) 
Air  drills  wofktag,  Bm  ObiipSk  P4»«  ^ 
pLia 


IBB  PAHAKA  OAKAI. 


iTtaioD,  r^4M^  m,  fL  1 


OA.  w,  pk.  IT,  1%  u, »  r-o«k  n 


,  m;  r-in.  lo;  p-ia.  im 

,lttaaDnB,ri-18,17t. 

,  PMMa  dhrUso,  ^la,  UD 

F^4M,n,MI,pL<l 


M  HkmI,  r-lOt  MO,  pi.  4L 

OB  Dwr^ir  drr  doA 

I,  ^14,  [4l  K, » 
SmbankoiMit,  M  Pumou  B.  R.,  Iwu^  in, 

SmiA^  I^«T,  «,  pi.  1«. 
KqnlpaMot  nqolnd,  P-O0i,  <B1 
T<lm«U  of  Of^otl,  111  Monot  itaw  lodit^ 
AUutlo  dhFkta,  F-11,  107;  P-ia,  111. 

AUutto  dlTUoo.  P-U.  lU. 
bUmMa,  rvrhwl,  al  Uh  tatil  qoaatftr  7«t  to 

bt  nmot«l,  ^IS,  lA 
XMtnuta.  r-11.  13«. 


fMrndaUncM,  PmIio  1U(imI,  P-11,  I«  r^U, 

in:  P^IS,  KB. 
<tatiin,rHMira,pi>.a,«;M;r«B,n.   cs« 

OitDO  to  ABuiUo  Oomi,  r-lL  UB. 
OalilHin,f^«T,4XpLU. 


a  of  MttrU,  PBdro  Hkod   M 
'■O^Ut.iH.Sl. 

it,Biibi»,r-i4,9a. 

■■Dt  «^  Fobt  1,  ^4M^  »,  pL  «. 
niil,  (tam  AoTCl  r%|Bd  in  *ld« 
rtfcH,Ma,«M,pl.». 

,i«;r-is,mi  r-i4.Mi. 

•I  dlTWoo,  »4«k  n  P-l<h  UK 

,;  I^IS,  Ufc  P-U,  IM. 


bta  TMd,  MkMll,  P-»h  lU. 

ha,  HMl  Md  MlBill  to  UOMO 

«•>.  Ml,  w  r«7,  «,  pta.  B,  1« 
.  F-ll,!*. 

I.  f"«»,  o,  fk.  n,  i«  M*.  * 


hr.r'««iM,v<Hr>-ii.vi.m 
nMmt,  PnaoM,  »4i7,  a. 

(  ntwH  ebap  iMUwd  of,  br 

d  Bad  riaW^,  r-11.  Ut,  ph.  n,  a. 

'  mutmtd,  fotni  UrUaa,  r-lM, 

KUB. 

Ibltpo,  r-09,  «T;  P-IO,  UT;  r-lt 

w  i«  F-isi  m. 

^bhpo,  davMt  pirt  «f ,  r-oe^  to, 

p;(Mbi  Lodn,  r-OSb  4tc»4lb 

VftoA  tr,  nd  OMlInf  jii^ 
rlnr  ol  tmntko,  Balboa,  P-U, 
i. 


•cti,  ^It,  I4S;  ^is,  in. 
HMUd  mMwfal,  nrt  akb  ol  sul,  UO  jwb 

DoRli  of  CnUbn  Y,  r^ll;  17D,  pi.  31. 
taam  hvtnr,  PKllhi  UrmlDila,  r^U,  XM. 
Lock  and  dun  (iM,  Oatun,  P-08,  70,  pi.  n. 
Looki.P^T.pl.a     <Saar<MUidatl<>ni,atMT«J 
Lookt  and  damr.  HkBSana,  t-Ot,  M. 
Look!  and  duu,  Padn  Itlgari,  P-OSi   tt 

Loeki,  Oaton,  r-a7,   a,  jL   O;   F^a,   R 

r>oa,  «  r^io^  uo,'  pL  9i:  p-ii,  lu,  pL 

Look  ilta.  OatOD.  1^8,  70,  pb.  30,  H. 
Loita,    IflraflorB,    ^11.    Utt    P^ll.    in 

liOc^  Padn  MlgiHl,  P-lOt  lU;  P-lt.  Ufe 

F^IS.  in;  ^18, 103. 
Mataohhi  and  Ofltiona,  axMvalliai  baCwMi^ 

P-08,U.pl.  n. 
Hotbodi,  (xpwfraooto  to  ih*  ban,  Cnlatai, 

P-W1.I17. 

Kiudi,  F^a.  40,  u,  pi.  XI:  r-4»,  so,  [d.  a;. 
Ktaidl,  totanaotkn  of  Amorban  and  miHb 

oanali,  r>ll.  IN,  li.  K. 
Hindi  aMloo,  P-4M^  SL 
Moothl;,  ovitial  dlThloo,  T-iM,  K;  r-tIK 

IS;  p-11,  ui  P-U,  144;  r-ia,  im. 

IfootUr,  MtDdl,  ^10, 113. 

Oivnbatloo,  ohact,  r-07.  pi.  U7. 

Orifliial,  ■timata  and  amount  dooa  to  lOOB, 

AtlaoUo  dlrWon.  1^48^  «. 
Orlciial,  atimaM,  Hindi  and  LktUD  Bar. 

^10,110. 
Ontpoi,  nxnithlr,   and  ooat   o(  axoaTattan,. 

AUamk  dlrUoD,  P-11. 100;  ^11;  lU. 
Ontpot  ol  ibmirii  amanthic  drr  an,  oatmi 

Dam,  P-IS.  UO. 
OoMda  ol  priim.  caotcal  dJrUnii,  P<OB,  BI. 
OoWdo  work,  ovUial    dlTkka.  r-lo,    ». 

Ml.  IH  P-ia.  I4S;  F-»».  !«■ 
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Pwltki  tKinlolla.  V^IS,  1«,  301i  r-14, 30O. 
F«dn  MlpMl     to  PuMnu  B^',  F-Og,   m. 

pLSt. 
FadiD  l£l(iHl  to  lUnfloiv,  P-11,  Utt. 
PJpallDa  ind  monitor,  ^10, 177. 
Flut  Is,  QBlim  Locb,  P-IO^  UL 
nuit,  bydnoUu  ticavMliic,  UnOont,  ■■>■ 

nl  plui,  r-lO,  pL  lit. 
Fkut,  hydimolkt,  FHUki  lUvUm,  ^11,  no. 

Poiua  1,  a,  1,  4, 9, «,  r-OB,  78,  7g,  go,  pk.  as, 

ar,  «t  P-IO.  1«,  UO,  151;  P-lL   1«,  1<7; 

^13,197. 
Pnblvn  ot,  Cnlobn,  P-OA,  lid 
PrnOla  uid  judagB  inliiiM*,  oniMI  illTWba, 

Frograi,  Oatua  Spllln7,  P-l%  m, 
Fncraa,  (Man  Lock  iHa,  mlddb  obomtMr, 

FiogriB,  OMiiD  Lock  bIM,  nppK  ab>mti«r, 

P-OSk  «e,  pi.  16. 
Fraemi  of,  lactlaiii  ibowlDg,   QtAua   Look 

tite,  lowEi  obamba,  P-Od.  U,  pi.  II. 
Qnutltr  to  b*  itauntA,   omtnl   dhrlikHi, 

P-13, 141. 
BMe  <a,  ruBnu,  IM)7,  «. 
Bock,  Oold  HQl,  P-07,  «,  pi.  U. 
Bock,  labaqnooua,  PidQo  dlTWao,  P-IO^  ITt 

^11.  ISSi  P-13,  IM. 
Bock,  •abaquooua,  oLxtb  dlf  lilon,  ^13|  US. 
Ban  PiUo,  F-OS,  56,  pis.  15,  18,  21:  P-Oa,  71 
BtK  laral,  beknr  Hindi,  e-lO,  111;  P-11,  m 

P-l»,  111. 
Bbavaltng,  UtraOona  Locki,  P-11,  Ua,  pi.  f^ 
SUda  and  b»k3,  oontiml  dlTfatai,  P-13,  ML 
BUdn,  Colsbn,  P-13,  pi.  M.    (Bh  SUd«.J 
BpOliraT,  IM>7,  p).  «.  ' 

SpBlmj  dun,  UmOoro,  P-18,  173. 
BplDin;,  QatDD,  P-07,  K,  pi.  H  P-«S,  7D, 

pL39. 

Tsmbula,  dbtobd,  P-lO,  113;  P^ll,  113. 
ToMl,  oenml  dlvUon,  P-10,  tSS:  P-11,1B4. 
Total,  tnoludhig  -""^r "j    work,  nntnl  dl- 

tUod,  P-OB,  K;  P-13,  IM;  P-ia,  HO. 
Traini,  miUng  ap,  P-07,  pi,  X, 
TranipcrtBtloa  ■  bctir,  f-OS,  11>. 
Tnnaportattao,  omtnl  dlvlaion.  P-09.  71. 
Tioplci,  best  parlodi,  P-OS,  118. 

Tbkn,  r-13,  pi.  St 


(Sog  No  3IR,  p.  UW  al  thii  Index.) 

IBOfi.  Stopped  b;  Iitbrntan  Cuul  Commb- 
ihD  Nc.  3  VBtO  preparalorr  work  of  sanlta- 
tkm,  qiuitar  pnjvUEng.  larmiai]  oonilnio- 
tiaa,  etc,  bad  been  adeqiuCel;  amnged, 
r-os,e. 

EMimata  of  rata  nt.  "Demonsbstod  that 
eacb  iteam  ilioviil  mar  be  counted  upon  to 
^ield  an  avenge  record  or  at  least  1,000  c.  f. 
per  nrkiiig  day.  The  chieTengtoeor  Mtlmatei 
tbatwltli  100  steam  staoveb  Installed,  vltli  ft 
compkite  iTsleni  of  tracks  Berrin^  ttiBm,  ■ 
raarlrranord  oC  30,000,000  c.  T.  of  Bicavatiim 
mar  b*naohed  ultlunit  requiring  a  greater 


UKrewerelo  al; 
•wk.    There  w 
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.(tndrr);  (iBunibneb 
om  Cukln  <1l>tatp|]  to  tUi  dM- 
IDM  dI  flacsl  jav,  F-07,  t. 
Dg  dIvUiBi:  Coulni  of  Uipdl  and 
icti;  700,000  e.  T-  to  ba  •bo<«M 
KCMttrr  prapvstloiu  under  w>j. 
proKiH,  moaU;  la  vlclDKy  ol  drjF- 
Dd  ftloDEtbe  roulF  ol  the  old  Fnmch 


Old  Freocb  Mdcr  dndia, 
diedgn,  ODB  1ft"  nUoD  dtedgs. 
:  Dlppar  dradge,  iDd  n*(oin( 


rock),  17.000  c.  J.  tahii  Imn 
f   It  Ctiatabal   eiiulpped   with 


la  anluge  irj  iatt,  to  tdce  m^ 

irate-,   f-ot, a, «. 

Jrlit  diTlikiD:  Somyt  contlniMd 
DellneDtcuitl;  teat  borlngi. 
Et:  Om  old  French  Ivldar  dndm 
S-7»rd    dipper.    Sacond    rrencb 
l(g,  aflai  repiin,  put  In  opantloa 


It  I*  Boca  Uilf  (nill  aqulppad 
rak;  icpalrtng  and  buOdliiK  of 
ibaa.ata.    r-07,  4,fi. 


Fmrtem  TD-ton  itsam  dwreb, 
'tj»  rteam  ihoTeb,  303  I.ldKBnrood 

6AS  ll-7ud  dump  can  added. 
Doredump  can,  aqutpmenl  ibould 
itetatbliclan.  F-OS,  2. 
tyVaa:  Dlvhlon  ailenda  [nm 
llTR  In  Uh  vlctnltT  ol  Oamboa  to 
a  Ptdn  UIgiwl  Lock,  a  dktaua  ol 
,1-08,1 


ilfiomeiiulpTigDi.    Steam  iborBla 

l.£l.   V^a,S. 

:ii1ebn  dlvMon;    Oraater   part  ot 

hmled  onr  main  line  dT  FaDama 
OKpina  and  Tatam  lUa  on  the  Dorth, 

tn  Dew  dumpa  on  tba  axith,  at 
(■  and  L«  Bgea.  AveraCB  haul,  10 
Reck  bom  tbCcDt"  atOblipo  taken 
m;  dDce  Kar.  So,  1(08,  1,300  c.  y. 


DIvmlaDa,  Camacbo:  French  dlvenion  chan- 
nel m  wart  aide  ot  canal  ulUlisd:  new  chati- 
DBlreTalted  with  toot  nit  through  WblW 
Hoiue  Tud,  the  Franeh  tunnel  thioiwli  the 
hoi  at  Oblapo  deand  oiit,  aod  a  dam  «m- 
■tniclad  •cm  Oblipo  River.  Wsteri  car- 
ried Irom  Culebra  to  the  Chasrea  Blver,  near 
Matachhi.    P-08,1. 

Oblipo:     Burrar     fer     dlTerUng 
Obltpo  Rlrer  and  olhai  itreuu  OD  the  (sit 

.aide  of  the  eeoa]  completed,  a  new  cbaoDel 
located,  and  conatnictkn  puahed,  Channel 
llnUHd  from  Gold  Hill  toa  potait  oppoalta 
L«i  CaacadBa,  Waten  to  ba  carried  Into  the 
Chagrea  Blver  abont  l  mile  above  the  croaa- 
tng  of  ttw  river  bj  the  ranal.  B1S,SI1  0.  y. 
azea.iatad.    F-0S.3. 

Slidaa,  Cocaracha:  UarameDt  begun  OM,  4, 
IDOT:  If  In  M  houn,  decnailng  later  to  about 
4'B  daj.  113,000  c.  T.  (topped  traneponalloa 
thiDUgh  to  the  south.  Work  ot  eusiatlnf 
through  carried  on  darand  night;  Inamonth 
mint  going  thraugh.  Area  of  slide,  34,t&6>q. 
r.;«0O,aaao.T.lDmotk)n.    P-Oa,!.). 

BOOm,  Paralao:  Dereloped  Apr.,  1008.  On 
eut  bank.  Kitlmated  area,  I«,700  eq.  y.; 
amount  Inmotkin,  about  140,0000.  7.  WfiOa 
cr-nmored.     F^W,  f 

BlMa,  New  Culebta;  Wart  bulk.  Am,  0,110 
aq.T':abantEO,OOOo.r.lnRiotkm.    P-OB,  4. 

Slldee,  Im  CansdM:  Eait  bank.  Ares,  S,4a 
■q.  y.    Id  motkm,  100,000  c.  y.    P-«8,  f 

BUd«:  Uplltl  ot  bottom  of  cnl,  Culebia,  cor- 
mpaodlng  vlita  linking;  iIthIIu  orilon  Just 
■oulh  of  Oold  lini.  RemovlnK  material  on 
upper  levels  stopped  sinking.    P-08,  *. 

Cbagm  division:  Suneyi  of  lait  year  com- 
pleted; ciDtet  line  of  canal  permanenllj 
marked.  Saving  ol  !,2S4,T00  e.  j.  made  bj 
lllgbl  change  In  Bllgnmenl  (M4,900  c.  j.  iMlng 
rockl.  Sorveyssbow  total  dI  L2,I.W,300c.y. 
to  be  removed,  8,313,600  c.  j.  being  earth 
P-08,5. 

Kxcflvailon  beirun  on  fOur  dlfTerenl  seetlone— 
San  Pablo,  CahiilUi.UBlacbln, and  Santa  Cnu. 
Total  eicavated,  1,774,121  c.  y.  F-OS,  5. 

Overflow  protection:  l«vea>  buUt  at  Santa 
Crui  and  llataehin,  and  pumpa  and  lumpa 
hBtBlled,  F-OS,  S. 

Equipment;  Steam  ihovela,  IB.  Balance  of 
■qiilpmant  mostly  French— 47  outolatotalot 
H  engtnee  Fnuch,  and  410  ol  the  646  dump 
<als.    F-08,i. 

Colon  dredging  dlvblon:  Dlvlalon  eitenda  trofn 
toot  of  Oatun  Lock  ID  deep  water  In  the  Carlb- 
b«n  Sm;  ambreced  Ulndl  and  Colon  die- 
ttfcu.  and  CrUobal  marine  alups. 

Bmrajr:  OfHIndl  dbtrtct  completed. 

CItarlnii:  Between  Mlndl  and  Ltmon  Bay 
flnkbed  Aug. 

Eicavatlon:  Begun  with  jteam  shoveb  lulf; 
2  removed  U(l,95l)  c.  y. 

Laret:  BuDl  along  low  part  of  prism  to  protect 


8*— H.  Doc.  740, 68-2— TOl  2 IS 
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Dndgtng:  DoDt  bf  I  Fnncta  Iwlda'  dndga, 
1  dipper  dradfta,  ■  tS"  roctkni  dndgt,  uid  b^ 
MBgDlne  nictlon  dradgt  "Adcod."  Total, 
ifKlfiXi  0.  J.  ramoTtd,  ■bout  (,000,000  bolnc 


Dndga  reoaivad  Irom  U.  B.  ud  ntncttd. 

Drj  dock:  Enlargament  compleud;  capktih  o( 
(■king  Iblp  1£  b;  (0  bT  »S'     T-0%i,t. 

L*  Bwa  dndgtn;  dlvkkm:  Llmlu  ulaDdad 
b7  cbanca  In  kJaUon  ol  locks  aoi  duos  on 
Pidflciidt.Bbautamlln.  Anatobedndcwl 
to  extend  Iram  tbe  lUnHonn  Locks  to  deep 
inter  Id  Iha  PieUc  Obout  s  milet^,  with  a 
wldtbalsn'. 

Eicavatlop.'  Quantltr  to  be  remoTud,  kbont 
30,000,000  c.y, about  lA»><nO'^-r'l>*l°(  rock. 

Borises:  Beliic  made  to  determine  emouat 
uid  cbarecUr  ol  rode. 

Bock  rsDoral:  Eipslinonla]  plant  arraogtd 
Hx. 

Chuutel  elltiimeiit:  SUjbt  cbauge  made,  w\Oi 
abandonment  ol  tba  lock  5lt«  al  [A  Boca,  ao 
aa  to  utniie  (be  oilsllnc  wbarvee  oC  tbe  Pan- 
ama R.  R.Co.^aiwellu  lb*  dredging  alraadr 

Planl:  Snction  dradg*  "Culebra,"  and  1  Fiencta 
ladder  dredjca;  a  dipper  dredge  part  tbiii. 

EicavatloD:  Over  d^fXXt  e.  j.  reiooied 
(S,3£0  c  J,  being  Irooi  acceaiary  works). 

DDmp:  SpoQ  Iram  nmoval  of  Cordtnae  HDI 

'dumped  along  tbeaait  bank  of  tbeRkiannde, 
loniilng  a  dike  for  coaflnlng  suctkin  drtdg- 
iDgi;  oiar  U.OOO  c  y.  utUbed  frain  canal 

Bbopi:  Rapain,  V.  S,  dndm  nerccltd;  sbopa 
in  uev  locatkm  not  tvbjict  to  floods:  fitted 
up  lor  pefmanancy.   P'-OS,  9, 7. 

Cb^ne  dlTisioD:  Covers  dlstanoa  at  about  13 
mllea.  ExlendafromOuuD  to  a  point  wbe*« 
the  canal  crosses  tbe  Chagna  River  at  Gam- 
bos.  RIvar  crosacH  anal  23  tlmn  In  thoM 
Itmlta;  prism,  hence,  subject  to  orerflovs, 
producing  delays.    F-OS,  5. 

(Eiae  Atlantic  division,  Ceslral  division,  and 
Peclflc  diviskin.) 

■xtantlon  and  EipendltuMl- 

CbartB  ibowlng,  r-OD,  ISO,  pi.  76:  P-10,  pi. 

lat  p-i  1,  pi.  UB:  F-13,  pi.  »£:  p-ia,  pi.  loa. 


tbK  Index 
1914.  E: 
pktad  a 


Ha«Bii's  slkle,  Lii 


Cost,  BTsnge,  P-13,  I4£. 

Coat,  avorage  of.  In  central  division,  and  ol  w«t 

excavation  bi  Atlantic  and  PaclBc  dlvbkma. 

F<13,2H). 
Coat,  ceotral  division,  r>ll,  IIT. 
CutebraCut,  M4,2«l. 
I>Tedg[iig  dlvbloD,  La  Boca,  r-08,  S3. 
In  prtam,  HInflorea  M  I'edm  UIguel,  r-ll. 


106. 

Id  prlam,  FtclBc  dlvli 


I,  P-10,  It 


p-ia. 


rSee  pp.  2357-2360  ton 
L    expianatloiis,  etc    J 
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Wasbinstoo.  The  Prosldont  depressed  lever, 
current  relayed  from  point  to  point  along  tbB 
itmte  to  local  circuit,  closing  it  and  tripping  a 
wei^t  attecbed  to  handle  of  switch.  Weight 
threw  switch,  setting  off  blast.  Result  of 
exploekm  was  clear  openfalg  126'  wide  through 
which  water  from  Oatun  Lake  flowed  in 
siifBcient  volume  to  complete  filling  cut  from 
dike  to  Cucaiacha  slide  in  about  2  hours' 
time.  Prior  to  dynamiting  dike  water  In 
cut  about  6'  below  level  of  lake. 

Oct.  10  after  blowing  up  Gamboa  Dike,  effort 
made  to  dynamite  passage  through  Cucaracha 
slide  to  flood  cut  between  dike  and  Pedro 
Migoel  Loeks.  Though  steam  shovels  had 
been  at  work  on  slide  with  view  to  securing 
passage,  on  oestetion  of  this  work  movement 
continued  and  completely  blocked  channel. 
Attempt  to  open  passage  by  dynamite  not 
cucceasfnl;  it  was  not  until  Oct.  12  that  a 
stream  of  water  was  gotten  through  and  area 
to  south  of  slide  began  to  flU.  Dredges 
reached  Cucaracha  slide  from  north  end  Oct. 
20  and  from  south  end  Oct.  24.  Oamboa 
Dike  attacked  by  dredges  immediately  after 
explosion.  Channel  ilnally  dredged  through 
Cucaracha  slide  to  permit  passage  of  dredg- 
ing Haet,  Dec.  13.  With  exoeption  of  small 
pocket  slide  in  vicinity  of  Cascades,  admia- 
sfon  of  water  to  cut  had  no  bad  effects;  no 
perceptible  tendency  for  water  to  produce 
slides. 

In  central  division  44.5  miles  track  removed 
July  1  to  Oct.  10, 33.7  mfles  laid,  and  294.81 
tnOes  shifted. 

Sluicing  to  north  of  Gold  Hill  and  to  rear 
of  Cucaracha  slide  continued,  removing 
l,3S4,4fi6  c.  y.  rock  and  earth. 

Material  removed  in  dry  from  cut  wasted  bulk 
going  to  Balboa  waste  dumps,  where  1 ,017,506 
c.  y.  deposited,  and  on  dumps  along  reloca- 
tion of  Panama  R.  R.,  where  020,748  c.  y. 
placed. 

South  of  Pedro  Miguel  Loeks  306,700  c.  y.  ex- 
cavated by  fifth  division.  Of  this,  20,510 
e.  y.  from  channel  south  of  Pedro  Miguel 
Locks  and  286,100  c.  y.  from  prism  south  of 
Mirafloces  Locks.  Material  was  used  as  back 
fill  to  lock  sand  lor  sloping  Miraflores  Dam. 

Total  excavated  In  dry,  Pedro  Miguel  to  sea, 
since  beginning  of  work,  aggregated  4,819,060 
c.y. 

Berm  and  chamber  cranes  on  west  side  of  locks 
taken  down  and  stored;  4  berm  cranes,  which 
fonned  part  of  concrete-handling  plant  during 
ocnsfruction  of  Pacific  Locks,  used  in  con- 
Dectlon  with  coal-handling  plant  at  Balboa. 

Staam-ehovel  work  south  of  Pedro  Miguel 
Locks  stopped  Aug.  and  south  of  Miraflores 
Locks  Sept.;  steps  takoi^to  remove  tracks 
that  remained  within  limits  of  canal  chan- 
DeL  Last  remaining  barrier  at  Pacific  end  of 
canal  dynamited  0.30  o'clock  Aug.  81, 1018. 
This  dike,  compoeed  of  trestle  fill  of  rock  and 
earUi,  prevented  water  ftom  sea  level  from 
entering  steam-shovel  cut,  46'  below  mean 
tide  1^  AOO'  by  WV»  extending  to  Mira- 


flores Locks.  Rio  Grande  diversion  turned 
into  this  pit  Aug.  23,  but  depth  of  water  had 
only  reached  about  15'  Aug.  81.  37,000 
pounds  dynamite  used,  charge  being  placed 
in  541  holes  at  average  depth  of  30'.  At  time 
of  explosion  water  in  channel  south  of 
barrier  nearly  at  low  tide.  Dynamite  tore 
gap  in  dike  about  100'  wide,  but  as  bottom 
of  gap  was  still  at  some  height  above  existing 
tide  level  no  water  passed  through  until  high 
tide,  at  1 .35  p.  m.  At  3  o'clock,  1  hour  and  25 
minutes  after  water  first  began  to  flow  over, 
level  in  Inside  channel  that  of  outside  chan* 
nel,  while  gap  had  been  widened  to  400'  or 
more.  As  noted  in  prevfous  reports,  two  low 
places  in  the  perimeter  of  Gatun  Lake  were 
to  be  raised  to  avoid  possibility  of  waters  of 
lake  escaping— one  was  in  vicinity  of  Gatun, 
and  embankment  built  across  it.  Fill  about 
350'  long  and  containing  4,117  e.  y.  made, 
whk;h  raised  surface  to  elevation  105,  with 
crown  width  of  16'.  Nov.  28, 1913,  contract 
made  for  earth  dike  at  Cano  Saddle  No.  4, 
along  ridge  12  miles  southwest  of  Gatun,  to 
raise  rim  of  Gatun  Lake  at  that  point  to  105' 
above  sea  level.  Material  involved  71,500 
c.  y.;  completed  May,  1014.  Saddle  between 
head-waters  of  Siri  River  and  Lagarto  River, 
which  flows  into  Caribbean  Sea.  Surface  of 
earth  at  lowest  point,  87.4'  above  sea  level. 
Fill  approximately  000'  long  between  105' 
contours  on  knolls  at  ends  of  saddle.  It  is  15' 
at  top,  with  slope  of  1  on  3  both  sides. 

Excavation,  HydrauUc,  P-10, 172;  P-11, 291. 
Central  pumping  statfon,  Agua  Dulce,  P-10, 

196,  pi.  48. 
Costs,  P-12, 296;  P-13, 277. 
Dredging  pumps,  Pacific  dlvisfon,  P«10t  177. 
Fifth  division,  P-13, 185. 
Methods,  Pacific  dlvisfon,  P-10, 178. 
Pacific  dlvisfon,  P-10,  176;  P-ll,  190;  P-l«, 

203. 
Pipe   lines    and    monitor,    Paciflc    division, 

P-10,  177. 
Plant,  Pacific  dlvisfon,  P-12, 203. 

Excavation,  Bock. 

Pacific  divisfon,  P-10,  173;  P-ll,  167;  P-ia, 

184. 
Second  district.  Pacific  divisfon,  P-00, 100. 

Excavation,  Subaqueoua. 
By  distrfots,  P-14, 237. 

Executive  Department.  (See  Civfl  Administra- 
tion; see  No.  103  and  No.  271,  pp.  2363,  2368 
of  this  Index.) 

1014»  Department  outgrowth  of  department 
of  civfl  administration.  Prfor  to  reorganisa* 
tion,  Apr.  1,  department  of  civil  administra, 
tion  under  supervisim  of  Mr.  R.  L.  Metcalfe- 
appointed  member  of  Isthmian  Canal  Com- 
mission Aug.  0,  1013,  succeeding  Commis- 
sioner M.  H.  Thatcher.  He  arrived  on  Isth- 
mus Aug.  7,  1013.  Since  reorganisation  Mr. 
Metcalfe  has  been  member  of  committee  tor 
formal  and  oflloial  opening  of  the  Panama 
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CUul,  cmled  by  GneutlTe  arda  Uar  », 
181*.  Department  embraces  gaieni  otBm 
bmtDeB  ol  governor,  work  unoer  mperrisloD 
of  eieculiTe  vcnituj  m  »ln»dr  ouUtned, 
aourtt,  ud  ofUaaet  ipaclol  altamej.  dblrlet 
attoTDe;,  and  Cuul  Record.    In  cbuie  iJ 


Ur.C 


uting  u 


Cuitoma  K 


0  THseli  entered  Bilbok, 
total  loimaKa>Se«,681:  and  377  venelt  cinrad; 
totd  loDBage,  £AS,334.  At  Cilnobal  TU 
veaBli  enteied;  toimi^,  g31.S7B;  and  3M 
mnli  cleared:  loiuiagB,  S^ms.    Unuletu- 

and  InlereaUof  Panama  ciurded  by  cuilomi 
tatpoclon  on  wharvea. 

EateIeK  Enotea  of  4SZ  deoeaBd  and  biBna 
■niploTeea  of  tbe  Panama  Canal  and  Panama 
R.  R.  Co.  adnitDiiterad. 

Posia;  13  poit  DtSoea  ta  ojieratton,  6  of  tbe  IT 
olBcM  In  exbteoce  at  close  of  tUcal  jmr 
ISUdbcoDtlDued,  whna  1  oew  olDcea  ealab- 
paandpoatal 
lie  derived  Irooi  tba 
sale  of  stamp  books,  amoimtad  to  NO^.U, 
aa  osmpared  wltli  tlOO.WS.M  Isr  prevloiu 
n«al  year,  and  IMJ.BT  wen  ooUected  kr 
second^laas  maQ  matter,  aa  oompared  with 
SS1B.S4  for  tbe  pracodfng  rear.  Uoney  ordeia 
amounting  to  H,0»,3MM  <Mued.  Ai  oom- 
pared with  preesdlng  jear,  decrease  of  tSM,- 
3e»M  Id  amomit,  and  decreaie  of  t3,99S.Tl  111 
feescolleFled.  5,113  postal  savings  aocounta 
opened,  3,lgO  of  which  active  at  close,  with 
deposits aggregBtlDR t4K*,1SI.  Total depoaitt 
lor  year,  »l,708,fiM,  as  compered  with  H.OOI,- 
Bld  lor  previous  year.  In  addlllon  then 
were  on  deposit  at  cloae  of  year  tTO.TSO.U  In 
iQrm  of  money  orders  Isnied  and  drawn  on 
tone  post  aiBccs  payable  to  remitter. 

Behoola:  Opened  Oct.  1, 1913,  with  ennllment 
of  1,1S7  ohUdreQ— I,im  In  whit*  scboidi 
and  1,058  In  colored  scbooia-ai  compared 
with  t,IW  dming  Oct.,  1913.  Total  durlni 
year,  1,270  In  white  schools  and  l,ffil  tai 
nilonid  achoob.  In  addition  to  white  ichoolt 
at  tlorgona  and  Tore  Pohit  and  colored 
Khools  at  Oorgona  and  Ustaclihi,  chned 
In  1IH3,  the  white  school  at  Baa  Obispo 
and  colored  schools  at  Uiraflores,  Pedra 
Ulgual,  and  Crticei  not  reopened,  and  schoota 
permanently  closed  at  Uandlngo  Dec.  It, 
1«13,  Karajal  colDied  school  Feb.  t,  1«I4, 
hrancb  high  school  at  Empbe  on  Feb.  a).  IBM, 
wblte  sctwol  at  Porto  Bello  Ape.  11,  iRtl, 
and  colored  school  at  Cucararha  llay  2»,  ItH, 
tl ,088  collected  as  tuition  from  DonresklenU 
at  lone,  as  compared  with  t7M  during  19U. 
Medical  lOBpeclkin  of  white  schools  coaUnued, 
flredrllls  Inaugurated,  and  band  chemical  ei- 
ttnguhhers  Installed.     Publk^erhoot  athletb: 


e  held  June  12,  18M,  tai  canal 
oial.    Empire, 
Qaton,  and  Cristobali  1«S  partklpanli. 
Ftikx  and  Bre  dlvlakm:  P.olioe,  pilmu,  wail 
Ac*  protectkn  oonnUdaMd  A(r.  u,   WH, 


l>ll,  sUtioQ  at  Uln 
tku  at  Las  Cascadaj 
Hope  statkm  abolta 
at  Paralsa  on  same 
Bello  May  13,  10U 
*,ai  mates  and  « 
with  e,>CI7  arraets 


THB  PANAMA  CANAL. 


246d 


ntn  Ma;  I, 


mnt  ol  nsK  dlRrlct  Mf*-  1°  cir- 
irti,  JnlT  1,  1fll3,  to  Uv  1, 1«4,  atG 
1  cuei  died  ind  «  euM  perullnt  Jul; 

iukiii(  uitf  »r  an.  of  thii  tot^ 
tdlqumd  ot,  iBtvlng  »  pmdtin  May 
US  eiifl  eua  IHad  durtnf  period 
chrO  cues  paneling  I11I7  I,  WIS.  OT 
nber,  indtepond  ol,  iMTtiK  10  cIvU 
ndlnc.    afipnbaWcueanM.whk^, 

pratMle  cttu  paodtng  JdIt  1, 1913, 
itil  at  ttl  pntiala  etsn  N 

coarti  held  OS  railniii  DlMtkit 
IlKootbiDBd  Apr.  I,  1«14.  JqIt  1. 
I  Apr.  I,  m*.  t,m  MM  Mttlad, 
:  wUEb  erImiiMl.  Ftndbif  Julj  1, 
cMl  md  i  crimfaul  ctma,  and  pond' 
r.    I,  1014,   vbao  couita  clond,  t 


'be  jndleiuy  c»tsd  by  act  of  Coo- 
oilMioIdlitrlcl  court  and  twomiglt- 
mrtt.  Dirtrlct  ranrt  ronalili  of  [m 
J,  kmtwD  as  Balboa  dlvhioil  and  Crta- 
Tkloa.  Fotmar  tnoIudMaUUiatpatt 
■tthin  llDM  of  lO-mOe  ion*  andax- 
om  Btitli  bank  of  Chagna  RjTsr  and 
wot  Oatus  L«k<,  81'  abova  mean  na 
I  PtciBe  Oocvi.    I«lter  hickidea  »U 

1  Balboa  dhWoai  to  AUaqllc  Ocsan 
I  ol  Q»boa  L«ke  beyond  llniia  ol  lo- 
ne op  to  anlonr  line  of  100'  atwva 
A  IbtbI  anil  islandB  and  penlnjulaa  In 


<e  b  dlrilad  m  dsRrllifid  far  div 
:,  In  vlilcli  town  li  IseaMd. 
lit  baa  oriftiial  MrMlctkm  ol  «]1 
e>,  all  cann*  In  squllj  and  ad- 
U  CUM  at  law  bT^ving  [rlneipal 
DO,  and  all  ^ipeali  from 
d  Id  nuflslnlci'  courta. 
-Ikm  bi  idinlreitT  of  dbtilct  court  It 
«  Ibat  umlaBd  by  U.  B.  dbtriot 
■nd  procadure  and  pnctlce  m  aama. 
Court  ol  AppoUa  ol  Fifth  Circuit  at 
■•  lurMlcttoD  to  nrlai',  nvln,  mod- 
am,  or  affirm  tba  floil  Jndgmoutfl  and 
at  dUrtct  onut  ol  loni  in  oartain 
ud  Una]  appod  may  be  Iwl  to  Su- 
Coort  of  U.  B.  Id  mma  manner  H 
I  bom  dUricl  courtiof  U.  S. 
W  coorta  taara  eicluil™  odgtoal  Jo- 
DD  tfannglKnit  nibdiTbbn  in  which 
i  ol  all  Civil  cuei  In  which  [Vhielpal 
almnl  doe*  not  eiond  aoo,  ud  all 
ilcaaaawtunlo  pun  Uunant  that  maf 
and  don  not  anosd  fin*  Of  tlX  oc 
onuot  not  ncsMllDg    x,  day),  « 


TWationi  cl  pollca  ragulatlonj  iDd 
1  and  all  aotknii  Imolvlng  pd*- 
aasalon  or  title  to  pemnal  property  or  tar- 
eible  entry  and  detainer  of  rcaleatata.  llagb- 
tratea  alao  luld  preliminary  tamaUgatioDi 
In  chargea  ol  lelony,  and  commit  or  bafl  In 
baOabto  caiea  to  the  dlilrkst  court. 

Id  dlMiict  eonrt  under  D«r  Judicial  lyateni 
dorhig  Uay  nd  Jone,  1«14,  306  eusa  aet- 
tbd— S  cha,  130  probata,  and  n  crlmfaul. 
In  maglatratea'  coutta  1,X3  oaaca  aettlad, 
leaving  IS  caan  pending. 

Negotlatioiu  carried  on  with  RepublletnelDdad 


tatloD  of  paaangen  by  automobile  betwwo 
polnia  In  iime  and  Panama  and  Colon;  an- 
iorcemeDt  ol  laiiiury  rulea  and  "f'- "-■*■: 
use  of  revenija  atwnpeon  bUU  tubmltted  by 
lathmlan  Canal  Commlaalou  and  Panvna 
R.  R.  against  Republic;  Dew  ooatract  Ik 
street  cleaning  and  garbage  nmoval  In 
Panama;  charge  far  intarmanti  tai  sona  ol 
Temaliu  ol  penwu  who  lealdad  In  Ropubllo: 
water  nipply  far  TlUage  oT  Tabo^:  certUloa- 
tlim  by  PanamaD  conauli  ol  uuuilfaatt  of 
ablpa  ckoibig  for  porta  oIiODeiturbdlcl  Ion  of 
U.  S.  over  lilandi  and  peninsiiUa  In  Repub- 
lic farmed  by  walen  ol  Qatmi  Lake^  aala 
ki  Republic  of  dynunlte  itolao  from  Pan- 
ama Canal;  oDUectlon  ol  burial  faci  far  b- 
tcrmenti  to  uoe  cemetsrkwol  indigents  (ram 
Republic;  aaseaamenC  ol  commercial  lai  by 
Republic  on  itaamers  ol  Panama  R,  R. 
Steamahlp  Co.;  ImproTementa  la  CbortUlo 
diatrkt  ol  city  of  Panama:  mlnise  at  Irana- 
portalion  lasuad  to  employeea  ol  Repabllc: 
modiflcatlon  of  exlating  arrangemffit  far  pur- 
cbaae  ol  poitaee  stampa  used  hi  una;  sale  of 
old  adminbtraikm  building  hi  cliy  ol  Pan- 
ama; waiar  supply  lor  gectioD  ol  Panama 
known  ai  "Kl  llBtillo";  caopunUao  ol  Re- 
public haallb  oOlcen  with  tho»  of  ton*  hi 
afloTt  to  prevent  introduclion  ol  plagae  into 
Panama  liom  Inlected  ports  on  west  coaat 
of  Bouth  Amerlf*;  enlorcemint  of  Bicluikm 
law  hi  ion*;  uh  In  lone  post  oiTlca  ol  U.  B. 
posUge-due  Blampi;  modlOcatlon  of  eilathig 
agreameni  respecting  nleasa  ol  mall  parcels 
ncelred  by  gold  employee)  (tarough  ion*  poat 
oIDces;  arrest  In  Panama  of  Panama  Canal 
vnployasa  while  engaged  in  discharge  ot 
dutlea;  care  of  pelienti  by  health  department 
far  Republic  in  consideration  ol  withdrawal 
ofrequst  of  Panaman  OoTemmeat  loteitab- 
.Uihrnant  ol  tndipandeni  hospital  hi  Colon; 
lemoval  of  garbage  and  itrael  clesning  in  city 
o(  Panama;  construction  hi  Republic  of  mili- 
tary limlls  at  aipeiu*  of  U.  B.;  aagregatloQ  ol 
ttableiincityolPanainawIlbiii  certain  area*; 
dcBlrabUily  of  haiiog  Panaman  Oovemnunt 
cancel  lifenaea  far  At*  saloons  near  ion* 
boundary  lin*;  granting  ol  oommlssary  prM- 
leges  to  certain  penoDs  not  connected  with 
Fenuna  Canal  or  Panama  B.  R.',  deportation 
of  American  In  city  ol  Panama  ctiarged  with 
baudulaully  repisaentlng  himself  aa  atlomay 
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Uotnsed  tx>  practice  in  sone  courts;  deporta- 
tion of  criminal  characters  from  sone;  viola- 
tion of  quarantine  regulations;  securing  of 
statistics  conoeming  bealtb  conditions  in  in- 
terior towns  of  Republic;  promulgation  by 
Panama  of  resolution  with  reference  to  mani- 
fests of  vessels  arriving  at  ports  of  x<me  with 
cargo  for  consignees  in  Republic;  substitu- 
tion of  properly  surcharged  stamps  of  Re- 
public for  surcharged  U.  S.  postage-due 
Btami^  used  in  zone  post  offices;  installation 
and  cost  of  municipal  improvements  in  area 
in  Colon  set  aside  for  erection  of  manuiifictnr- 
ing  plants;  protection  of  ravenues  of  Panama 
in  connection  with  parcti-post  entries  into 
tone;  and  admission  to  Ancon  Hospital,  as 
pay  patients,  of  Americans  residing  in  Re- 
public who,  on  account  of  character  of  their 
employment,  not  entitled  to  hospital  privi- 
leges. Relations  with  R^ublic  and  with 
Ibreign  representatives  satisfiactory. 

Time  keeping:  Time-keeping  work  centralised; 
time  keeping  of  all  departments  and  divi- 
sions, with  exception  of  Panama  R.  R.,done 
by  time-keeping  bureau. 

Clubs  and  playgrounds:  Division  of  club  houses 
continued  to  exist  to  Mar.  31, 1914,  when,  in 
reorganisation,  it  became  bureau  of  clubs  and 
playgrounds.  Activities  conducted  under 
supervision  of  secretaries  furnished  by  Y.  M. 
C.  A.  Gorgona  clubhouse  closed  Aug.  1, 1913; 
removed  to  Pedro  Miguel;  reerected  and 
opened  Jan.  27, 19M.  Porto  Bello  clubhouse 
closed  May  1,  1914;  being  reerected  with  im- 
provements as  clubhouse  for  colored  men  at 
La  Boca.  Decided  to  inaugurate  system  of 
playgrounds  in  permanent  towns  of  sone; 
equipment  and  supervision  under  Jurisdiction 
of  this  bureau. 

Canal  Record:  Canal  Record  continued  under 
direction  of  secretary  of  the  commission,  Mr. 
Joseph  Bucklin  Bishop,  until  Apr.  1,  1914, 
when  he  was  designated  special  secretary  and 
continued  in  charge  imtil  July  1,  when  he 
resigned.  Record  transferred  to  charge  of 
executive  secretary. 

Law:  Law  department  continued  in  charge  of 
Judge  Frank  Feuille  until  Apr.  1,  when  reor- 
ganisation became  effective.  Since  Apr.  1 
Judge  Feuille  continued  as  special  attorney 
for  purpose  of  codifying  laws  of  sone  and  to 
defend  interests  of  U.  S.  before  Joint  land 
(»mmission  in  acquisition  of  lands  in  private 
ownership  taken  ovw  in  accordance  with 
Executive  order  of  Dec.  5, 1912. 

Number  of  Executive  orders  of  legislative  char- 
aracter  issued,  the  more  important  of  which 
were  orders  prohibiting  flights  over  the  Isth- 
mus by  machines;  providing  punishment  to 
deported  persons  returning  to  tone;  fixing 
legal  rates  of  interest;  prohibiting  gifts  or 
gratuities  to  agents,  employees,  or  servants; 
providing  punishment  tor  persons  engaged 
in  practice  of  hunting  deer  or  other  animals 
at  night  by  use  of  lanterns  or  torches;  to 
establish  permanent  organisation  for  sone: 


and  order  conferring  power  upon  govemv  of 
tone  to  remit  fines  and  fbrfeitares,  to  ^^t 

.  pardons,  reprieves,  and  commutatioiis  of  sGi- 
tenoes,  and  to  establish  systozn  of  patdbaf. 
prisooars. 

J<rint  land  conunlsdon,  appainted  wa&» 
Panama  Canal  treaty  between  U.  8.  and 
Panama,  in  session  from  July  1  imtil  iiudx1> 
of  Sept.,  when  one  American  oommissioar 
resigned,  his  resignation  being  followed  bj 
that  of  the  other  American  oommissiooff. 
Commission  heard  vand  disposed  ol  IX^ 
claims;  602  w«re  dismissed,  awards  mad«  is 
629,  disagreed  in  22.  During  same  period  lav 
department  settled  752  claims,  aggrot^atic.' 
the  sum  of  148,650.  From  diseontinoaim  d 
joint  land  commission  until  end  of  year  ]sf 
department  adjusted  l,S2S  claims:  so  Ha: 
total  claims  settled  without  fnterventxn  ^. 
Joint  land  oommission  during  year  tri^ 
1,903,  aggregating  $147,452.50.  On  Maj  Ti, 
1914,  Joint  land  commission  reorganised  vici 
Messrs.  Federico  Boyd  and  Samuel  Leins, 
who  served  on  previous  conmii»ion,  att 
Messrs.  Levi  Monroe  Kagy  and  David  Harb. 
the  two  American  members.  Work  of  co!s- 
mission  interrupted  by  death  of  Commis- 
sioner Marks,  at  Anoon  Hospital,  Joly  17, 
1914. 

Leases  for  lots  in  Culebra  and  Empire  dlstricL>. 
including  villages  of  Empire,  New  Empire, 
Camacbo,  Oolden  Qreen,  New  Culebra,  Gov 
Pen,  and  West  Culebra,  canceled  on  behilf 
of  Panama  R.  R.,  June  30,  1914.  At  ti» 
same  time  leases  for  Panama  R.  R.  lots  in 
New  Oatun  canceled,  bat  canoellatibQ  did 
not  become  effective  until  after  close  of  yesr. 
P-14,  54-«2. 

Executive  Office*   (See  Office,  Executive;  see 
No.  103,  p.  2363  of  this  Index.) 
Department  of  civil  administration,  P«12»  427. 
Details  of  duties,  P-06, 58. 

Executive  Order.   (See  Orders,  Executive.) 

Executive  Secretary.  (See  No.  270,  p.  23ffi  of  ths 
Index.) 

Expenditure.  (See  Appropriations;  see  Nos.  #, 
150,  228,  235,  pp.  2362,  2364,  2366,  2367  of  this 
Index.) 

Audit  should  be  with  Isthmian  Cinal  Com- 
mission, P-05, 121. 

Classification,  detafled;  statement,  P-07, 214. 

Classified,  to  June  30, 1910,  ^10, 347. 
*    Excavation,  chart  of,  P-09, 180,  pL  76. 

Motive  power  and  machinery,  divisioa  of. 
F-07,84;  P-08,78. 

Municipal  engineering,  division  of,  P^7,  Tt 
P-08,91. 

Municipalities,  P-07, 172. 

Panama  R.  R.  relocation,  P-19,284. 

Report,  P-04, 75,  76. 

Statement,  consolidated,  from  inception  of 
canal  work  to  June  30,  1908;  Appoadix  H. 
P-08, 21S,  220. 


THE  PANAUA  CAKAL. 


Ibt  Qt  «xp*ndJturas  lod  ncsJptB, 
1903,  10  S«pt.  30.  1«M.  Budget  lor 
ar  Bnding  Jniia  30,  1)03.  ami  IMt. 


ImlnlitntlM  uid  GtattaL 

T«  (UMnunt  ol,  P-10,  Bl;  ^11. 

p-12,  sag^  r-13,  »7;  r-14,  «u. 

smliiE,  P-OS,  HI. 

.   (B«  Dtnu,  Exp«rlin«Dl4l.) 

Ian.  T-aS,  IM. 

q  of  MluntlMi:  OatUD  DuD  nwIlM, 

K,  pli.  10»-ll«. 

dgposllsd  la,  Oatun  Dtm  itudlM, 

».  pis.  131,131. 

rk  on,  F-0«,  108. 

QaUta,  moilaU  und  ol,  P-10,  M, 

upMlnuaUl  dwn,   Oituu,  P-08, 

07. 

,  F-O0,xn:  P-10,30L 


eerhui.  r-ii,asT. 

Gb1ud,P-1O,301. 
Lagarto.  P-10,3ai. 
llataiia]  is  prlipi  ud  lock  and  dam  stnutun 

PacUe  dlTUon,  P-08,  ftZ. 
Uttbodii  and    naolti,    Qatuu   Dam   itodla 

Qiwbriiwtui,  p.10, 30S. 
bpknlns.    (Sm  DynamlM.) 

Annn  quarr;,  P-l>,  109:  P-ia.  IM- 
KipulUoD  to  CctebraM  Opanlni  of  CsnaL 

AclrelaUli|la,P-ll.S7g:  P-13,UB. 
BiprDprtatton  PcDceMllDci.  <HeaNo,tOO.p.3n 


Bitndltloii. 


P«CTM  of  Panania  and   axscntlT*  aidv  o( 
goremor  of  md*  niativ*  lo  proccdnn  tx 

thi  ailiadltloD  ol  hifltlTia  Inim  ]iuUc*  of 
tb«  nspcrllv*  tarrllotlu,  P-06, 71. 
Panaina,  r-07,  153. 


ly   tamiM,    Balboa    VlUacs,   P-I4. 

imllT,  IMW.W,  pi.  111. 

r.  Colub™.  P-m,  ft).  W,  pi.  la. 

T,  Empin,  P-OT,  «B,  pi.  130. 


Not. 


OoMnl  anambly,  P-ll,  pi.  gl. 
Lwk],  P-IO,  5l;  P-ll.Tl;  P-13,B1. 
Locki,  eaoaial  aiumblr,  all  pits  aio 

Sil,  fca.  HU.  and  SU,  lowar  approKta  t 

llirsOoiBS  Locks,  P-13,  pi.  70, 
Locki,  gaiiara]  assarablj  of  landwi  In  lov< 

approacb  at  ULranonii  Locks,  F-13,  pi,  M. 


Bullie.  F.    (Sm  t 


.P-10.M. 

OeoloCT.) 

B,  jMlocical,  Tlclultr  of  Llrk),  P-19, 


•lopping     pow«,    P-ll, 


nttb  DIvlalini.   (Saa  Mo.  lis.  p.  3M8  of  thta  m- 

1»13.   FacUo  division  abollsbHl  Dae.  13, 1H3, 
and  fifth  and  sUth  dlvliloas  of  O.  C.  E. 

otganlud. 
Fifth  division  has  charfa  of  ooikstruction  of 
locks,  dams,  spillway,  aicavat Ion  In  dry  In 
prism  batwMn  and  below  locks,  oparatlon 
et  Adcod  (luanj,  municipal  <ni;lnaerLiic  work 
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within  arM  covered  by  worici  of  dlrtalim, 
and  such  nnitary  engineerfaig  work  as  pre- 
scribed by  sanitary  department  within  area. 
Work  in  charge  of  H.  O.  Cole  as  resident 
engineer.  Excavation  of  Pedro  Miguel  Locks 
completed  by  ramoval  of  3,M4  c.  y.  from 
locks.  Bulk  of  excavation  consisted  of  re- 
moval of  French  dump  east  of  lock  site; 
material  utiliced  for  back  fill.  In  addition  to 
excavation  for  completing  locks,  2,190  c.  y. 
removed  for  constructiMi  of  northeast  core 
wall  built  to  prevent  passage  of  water  back 
of  east  wall.  Excavation  done  by  hand,  and 
extended  under  tracks  of  old  Panama  B.  R. 
in  use  by  central  division.  To  prevent  flood- 
ing locks,  cofferdam  left  to  south  until  com- 
pletion of  concrete  work  of  locks,  and  sab- 
sequent  increase  in  length  of  south  approach 
pier  to  1,300'  prevmted  its  completion  untfl 
after  cofferdam  could  be  removed.  In  pre- 
paring foundations  for  guide  pier  and  ibr 
wing  walls  15,386  c.  y.  removed,  of  which 
10,701  c.  y.  rock.  Total  excavation  tor  lockSj 
approach  piers,  and  guide  walls,  including 
preparation  of  foundations,  1,319,742  c.  y. 
Total  concrete  placed  during  year,  5S,367  c.  y., 
mixed  entirely  by  auxiliary  mixers  consisting 
of  two  2K!ubic  yard  mixers  at  north  end  of 
locks  on  west  side  and  of  average  of  3.06 
i-cubic  yard  mixers,  moved  about  as  neces- 
sity required.  Concrete  handled  either  by 
derricks  and  locomotive  cranes  or  dumped 
direct  into  place  through  chutes.  Of  this, 
39,465  c.  y.  were  plain  concrete  and  18,902  c.  y. 
reinforced  concrete.  Total  concrete  placed 
prior  to  July  1, 1913,  in  Pedro  Miguel  Locks, 
906,293  c.  y. 

Back  filling  of  lock,  wing  walls,  and  center  wall 
completed,  and  riprap  finish  at  ends  of  south 
wing  walls  partially  placed.  Amount  used 
in  back  fill,  367,150  o.  y.,  of  which  193,212  c.  y. 
were  in  center  wall,  balance  behind  side 
walls.  Total  back  fill  placed  to  June  30, 1913, 
806,538  c.  y.  back  of  lock  walls  and  215,149 
e.  y.  in  center  wall.  West  dam  at  Pedro 
Miguel,  oonsisting  of  rock-filled  sides  and 
puddled-clay  core,  completed  and  top  fin- 
ished at  elevation  107  with  clay.  North  face 
riprapped  with  hard  stone  at  85'  level.  114,117 
c.  y.  fill  added,  making  total  in  dam 
696,558  c.  y. 

Miraflores  Locks  carried  to  completion.  Foui^ 
dation  work  for  lower  west  wall  seriously 
interfered  with  and  retarded  by  slides  and 
by  water-bearing  strata  of  banks.  In  some 
places  necessary  to  build  retaining  walls  to 
prevent  mud  from  flowing  onto  foundation 
areas;  and  slides  carried  away  berm-cruie 
tracks,  necessitating  use  of  auxiliary  con- 
crete mixers  for  laying  wall  bases  sufficiently 
high  to  secuTB  bearing  for  berm-crane  txacks. 
Similar  difficulty  experienced  with  south 
guide  walls,  especially  on  cast  side  of  locks, 
which  could  be  built  only  in  small  sections. 
Concrete  would  be  pushed  as  Csr  as  possible, 
then  stopped  untH  another  portion  of  slide 
oould  be  removed;  in  this  way  slide  gradu- 


ally eneroacbed  upon  nntH  gioldoor  ibrt^ 
completed.  North  flan  walls  flomidfld  « 
pfles;  on  west  side  of  lo^s  piles  drirea  :r 
mareh  and  weight  siQ»p<>rtod  entirelT  t? 
friction  on  piles.  While  back  fillii^,  t^ 
portion  of  wall  oonstitntiDis  rvtnm  b-slaed 
slightly;  farther  movement  cJierfctid  bj  ^ 
positing  material  along  Caoe  of  retum,  addJag 
counterweight. 

Center  approa^  piers  constructed  to  ta& 
length  of  1,200'  each  from  angle  of  flare  viU 
North  wall  of  ceOular  reinteoed  coacna 
eonstructlon  and  ioanded  on  coacnte  cast- 
sons  sunk  to  rock.  Caissons  consist  of  icb- 
Inoed  concrete  shells  7}'  in  diameter  sad  i 
thidE,  built  up  In  sections  6'  lon^  and  sick 
progressively,  bottom  shell  fltted  with  stm 
shoe  fDr  cutting  edge.  Caissons  sank  to  bed- 
rock at  average  depth  of  29.43'  and  lCaI 
with  concrete,  fDcming  solid  cotnmns  to  nek 
They  were  spaced  15'  centers  loogitodinsi:? 
and  27'  centers  transversely.  Wall  thn 
supported  on  heavfly  rtfnibroed  cooattt 
glrdeis  spanning  caissons  In  both  dlrectassL 
South  approach  wall  of  massive  eoncfice  s&i 
founded  on  natural  rock. 

Construction  plant,  consisting  of  4  berm  sad  4 
chamber  cranes,  supplied  concrete.    Total 
ocmcretelald  in  Mlnflores  Locks  during  jee; 
450,792  c.  y. ,  of  which  402,607  c.  y.  plain  era- 
orete  and  48^85  c.  y.  reinforoed  oooaftt. 
Of  total,  308,914  c.  y.  laid  by  4  benn  cmm 
Chamber  cranes  handled  218,135  c  y.  coa- 
Crete  and  92,359  c.  y.  fill  for  eantar  viL 
Concrete  furnished  in  part  by  mixeis  on  bocz 
cranes  and  by  2-yard  mixers  on  east  «^ 
operated  July  1,  1912,  to  OcL  26,  1912,  pro- 
ducing 97,603  0.  y.    In  addition  to  repiitt 
plant,  average  of  3.12  f-yard  portable  mix«a 
used.     Total  concrete   laid   in   MirafionB 
Locks  to  dose  of  year,  1,47S,S95  c.  y.  Cbd- 
orete  in  locks  proper  completed  Msy  i', 
except  reinforced  concrste  floor  and  stakTsj 
In  middle  wall  at  Junction  of  upper  sod  kmr 
locks,  completed  June  10.    Then  reosin  u 
be  completed   lamp-post  bases,  sDobUnf- 
button   bases,  parapets  around  stalrvsn. 
and  nosing  at  end  of  south  oenter  spfoiMcIi 
pier,  added  during  year  to  completed  pisc^ 
Total  concrete  laid  in  Pacific  Locks,  JoijU 
1913,  2,3S2,9eS  C  y. 

Back  flJllng  lock  walls  oontinued  with  msttcttl 
£ram  locks  and  prism  ezcavaticm  sod  sgpc- 
gated  1,128,760  o.  y.,  of  which  149,301  e.  y 
were  in  oenter  wall.  Total  bock  fill  placed 
behind  walls  to  June  30, 1913, 2,006,OM  e.  y., 
and  in  oenter  wall  167,213  o.  y.  StfL  isd 
Oct.,  1912,  9,896  0.  y.  excavated  for  spiOvsy 
dam  by  hydraulic  method.  Owing  to  UDHed 
space  and  excessive  rafaUUl  this  mttltfd 
abandoned;  no  work  done  until  bsgioBiDS  of 
dry  season;  excavation  rasumed  by  steia 
shovels  and  by  hand.  Situation  oompUc&tad 
by  tBCt  that  central  division  txacks  Ibr  fato}- 
Ing  spoil  from  cut  to  south  passed  tluwrb 
■piUway  site,  and  Itwasdeslrsd  toglveceD- 
tnl  division  as  mooh  advantage  doring  di7 
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>Mwn  M  possfbJe.    Assumed  that  spillway 

must  b«compleeed  by  Sapt.  1,1913.    Tome«t 

this  raqolrvd   removal  of  central  dlYlsion 

twcks  from  8it«  by  Mar.  1, 1913;  not  aocom- 

plbbed  mm  ifar.  4.  and  when  czcavation 

of  entire  rfti  could  proceed,  foond  that  more 

•  ™*««W  had  to  ba  removed  than  was  esti- 

™^»  and  iraatar    amount  of  concreU 

needed.   Difficulty  exparienced  due  to  tact 

tlttt  Rfo  Gnnda  |>assed  through  site  of  dam 

•ad  had  to  be  divertad  twice.    After  concrete 

for  vast  and  of  dam  brought  up  to  elevation 

of  bottom  of  river,  dike  constructed  oonfln- 

inf  wstar  to  space  sufficient  to  enable  it  to 

diachar«»  through  opening  left  In  concrete  of 

dan,  and  snother  dike  built  on  south  side  to 

conflne^tatarter  passage  through  opening. 

After  th«N  were  flzUshed  further  trouble 

from  this  souroesvolded.     To  credit  of  those 

engaged  to  construction,    structure    com- 

plated  notwithstanding  difficulties  and  de- 

^'!!^il:  T:  ^*^*"<**^K  P^^  of  gate, 
and  mciim  of  steelwork  fbr  walk  way  on 
top.  Opening  tor  passag,^  of  Rio  Grande  left 
^'"^^•^^•^'o  Migoiel  completed.  In 
^^T^"^*^  removed  by  hydraulic 
T2^'  ^'?^'  y-  •^cavated  by  steam 
shovels,  hand,  derrlckui,  and  cranes,  com- 
pletfogexcavatioa  for  spfuway  dam. 
Total  ccmcrete  laid  In  spuj^ay,  e4,U2  c.  y.,  of 

''^^S^"'  ^'  ^^^*^  concrete  and  435 
cy.relntowed  concrete,  in  laying  this  con- 
crete nwTow-gauge  tracks  laid  from  berm 
cranes  located  <m  east  au,e  of  locks  to  south 

^.t^'  r^  *^  ^^^  »Purs  leading 
todenicks  which  han^j^  concrete  mixed  by 

barmciBn*  and  deltver«i  an  transfer  cars  in 
3.yardbuckeu^  Berm  cBne.  mixed  for  use 

at  spillway  27,619  c   -ir      x     j.ii*i 
.  /^,  ,  • ,'  _,  •  y*    In  addition,  average 

^^J^iiiJ'  W-tdamiMiiaflores 
dam  with'  beck  fi*,f  "^P"**"  ^'  ^"'**'^^°°  *"' 

Hydraulic flllinwiL^*^  ''"^  ^°^  ''^^• 
P«*^^i«»  y«r  anrtT  ^*^  completed  during 
418^5  c  7.  X?^^V»^  dry  fill  added  was 
over  hydraulic  fin       dry  fill  was  advanced 


mi. 


^^  softer  material  crowded 

not  8^lff^c|J[?^^  *"  ****"''  ""**• ""  " 
icmT      ^^y  hard  to  bear  tracks, 


to  cmter  and  hwT'  "^'^  luawnai  cro 

was  not  somcli*'**^  ^  *^^^  "''*' 
outlet  was  cut  ©u 


as  it 


West  side  of  dam  through 

'  8oft  material  crowded  out, 

^ater 


Jet.    What    remained 


which  much 
assisted    by 

pushed  over  on  ^""^  ^®**  ^^^  remamea 
and  crowdin*  ^^•^  '^°P«  ®^  <**™  ^y  "^^ 
ExcavatkmTdtJfi^  ^• 
Mliaftoies  wL  ^**°  ^***"*  ^igv^el  and 
tlnued,fpoaKS^  ^^  "^""^^  ®'  ^"^^^  ~°" 
waUa  teTA-^Z**^  used  !6r  back  filling  lock 


waUs,  for  dania 

•ffltandwiei^^^"  *"^  swamp  areas  on 

Sroeac  y^*o' canal.    Total  removed, 

^»i^  l)«t^eJ**  ^*^*^'  ™**"  •**°*^^^  •***" 
tokeeplattJ?**^"  '*^*^**'  "^"^  dredges. 

^^wnhySaSTi"'"!!^'-    After  closing 
ex«vm^       ««av8ting  plant  which  had 

n^ii^t^  «^  fi^  to  ,«* 


to  being  excavated  by  dredges  after  area  re- 
watered.  Steam  shovels,  prior  to  turning  in 
of  water,  took  out  69,000  c.  y.  rock.  Lower 
dike  drilled  to  grade  and  blown  up  May  18, 
advancing  water  to  new  dike.  Total  removed 
below  lliraflores  Locks  by  steam  shovels, 
2,049,943  c.  y. 

Total  dry  excavation  in  prism,  3,120,861  c.  y. 

Ancon  quarry  operated  for  about  3  years  with- 
out general  overhauling  until  May  16,  1913* 
when  it  was  shut  down  for  10  days  for  put* 
ting  in  various  repair  parts.  Small  No.  6 
gyratory  crusher,  taken  from  old  Rio  Grande 
quarry,  installed  on  floor  of  south  end  of  rook 
bins  for  crushing  larger  rock  to  supply  ^• 
creased  demand  for  smaller-sired  st<me. 
Total  produced,  688,301  c.  y.,  of  which 
424,(60  c.  y.  placed  in  storage,  21,301  o.  y. 
supplied  to  mimicipal  division,  and  161,311 
c.  y.  supplied  to  other  divisions  and  depart- 
ments. 

Hydraulic  excavating  plant  continued  at  work 
until  Dec.  1, 1912,  when  it  was  taken  out  of 
service.  Material  removed  used  for  reclaim- 
ing tidal  swamp  lands  east  of  and  adjacent 
to  prism.  Total  removed,  451,631  c.  y., 
making  total  removed  by  this  method 
1,549,904  c.  y. 

Plant  ^ill  In  serviceable  condition,  and  sugges- 
tion made  that  at  least  part  be  utilized  in 
sluicing  soft  material  found  on  north  side  of 
Gold  HQl  and  on  top  of  east  bank  of  Culebra 
Cut.    Bank  had  been  to  a  certahi  extent 
stepped  back  by  steam  shovels  in  process 
of  lightening  loads  on  upper  part  of  bank, 
but  this  work  stopped  Aug.,  1912,  on  score 
that  Lidgerwood  cars  could  not  be  spared 
for  this  service  and  that  material  could  not 
be*  handled  economically  with    steel  side- 
dump  cars  during  wet  season.    Rain  had 
cracked  bank  badly  and  i)art  had  sloughed 
off  Into  cut.    To  the  north  and  east  of  Gold 
Hill  lies  valley  of  the  Obispo,  and  material 
excavated  by  steam  shovels  on  this  upper 
bench  deposited  on  dump  extending  almost 
across  valley  of  river.    By  continuing  dump 
entirely  across  valley  and  placing  culvert 
pipes  through  dam  that  would  result,  water 
could  be  allowed   to   flow  through  former 
channel  and  Obispo  diversion  to  Chagres 
River.    By  tilting  these  pipes  upward  on 
south  side  of  dam  they  would  form  spillway  * 
to  any  pool  that  dam  might  make;  calcula- 
tions Indicated  sulTicient  pool  could  be  created 
to  furnish  water  for  pumps  to  sluice  back  into 
depression  to  east  some  clay  that  would  other- 
wise fall  into  cut.    After  renewed  acUvily  ot 
Cucaracha  slide,  decided  to  caaWe  use  ol  bV\:^ 
ing  plant  for  this    purpose.     lx>cat\on  te 
pumps  and   pipe    line  sucU     tViat  teax  ol 
Cucaracha  Hill  could  be  taken  oH  and'wesheA 
back  into  valley  to  east  by  rel»y  pvuav*  ^^ 
whatever  material   remained    <>^   ^^^  *^^*  ^ 
Cucaracha  Hill    could  \j,  ^e^^^^^  ^^'^^  ^ 

dredges,  thereby  fbalshtn-cuc^^"**^^^*'^'^^''^. 
good  and  all.    Work  pi^  ^  c?taM«h  oV  tt(V 

d«it  engineer  of    af?u^^^i,     ^         ^^^  '^^ 


5 
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I 
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installation  of  hydraulic  pumping  mains  and 
flumes  started  Feb.  1, 1913.  Two  boitors  and 
two  Worthington  pumps  erected,  with  neo- 
essary  Qumes.  Dam  has  created  lake  of  ISO 
acres,  with  drainage  area  of  4  sq.  m.  Eleva- 
tion at  bottom  of  suction  at  ptmiping  plant, 
214'  above  sea  level,  and  elevation  of  pipes 
forming  spillway  228.  Material  washed  back 
into  depression  which  forms  lake,  and  dis- 
charges at  such  a  distance  from  pumping 
plant  that  water  used  in  sluicing  returned  to 
lake  and  used  over  again,  requiring  only 
small  inflow  to  keep  lake  at  constant  eleva- 
tion. Sluicing  begim  June  17, 1913,  and  57,274 
c.  y.  removed  by  this  method.  Booster 
pumps  ordered;  when  received,  operations  for 
attacking  rear  of  Cucaracha  Hill  will  be 
begun. 

To  meet  increased  demand  for  water  at  Ancon 
and  Panama,  two  pressure  Alters  removed 
from  Miraflores  power  house  and  installed  in 
Ancon  filtration  plant.  On  account  of  future 
inundation,  16"  Rio  Grande  water  main  taken 
up  between  Pedro  Miguel  and  Miraflores 
power  house,  and  work  of  relaying  it  along 
Panama  R.  R.  line  partially  corapletod  at 
dose  of  year.  Construction  work  on  locks 
made  it  necessary  to  relay  portions  of  10" 
main  between  Ckxroli  pumps  and  Junction  with 
16''  main  at  Miraflores  power  house. 

Grading  completed  on  new  road,  Diablo  to  An- 
con, and  macadam  partly  placed  and  rolled 
at  close  of  year.  Work  on  road  included  con- 
struction of  20^  span  concrete  bridge  over 
Corundu  River. 

Work  started  on  permanent  town  site  at  Bal- 
boa in  Mar.  and  included  installation  of  750 
linear  feet  of  reinforced  concrete  storm  sewer 
and  1,222  linear  feet  of  reinforced  concrete 
drains,  filling  hydraulically  of  a  portion  of 
town  site  with  material  pumped  from  inner 
harbor  excavation,  laying  out  i)ermanent 
laborers'  barracks,  and  location  of  permanent 
administration  building.  In  connection  with 
latter,  36,500  c.  y.  material  excavated  prepara- 
tory to  installation  of  foundations,  concrete 
piers  for  columns  placed,  and  erection  of  steel 
frame  for  superstructure  begim. 

Sanitary  work  consisted  of  cleaning  593,127 
linear  feet  of  earth  drains,  excavating  5,079 
c.  y.  of  new  earth  drains,  sweeping  1,023,3S2 
linear  feet  of  cement  drains,  filling  2,^62  c.  y. 
of  holes  and  swamps,  laying  2,r)20  linear  feet 
of  tile  drains,  constructing  10,566  linear  feet  of 
cement  drains,  and  clearing  131  acres  of  vege- 
tation.   P-13,  28-35, 161. 

(See  p.  2368  of  this  Index.) 
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Qatun  Dam,  P-08, 61. 

Gatun  Dam,  estimated  quantities  of  fill  placed, 
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175;  P-13, 165. 

FlU,Hlsh. 

Completing,  Panama  R.  R.  Gatun,  P-09.  U- 

Fill,  Hydraulic. 

Colon,  P-11, 129,  294. 

Gatun,  P-09,  66,  pi.  24;  P^IO,   123.  P-IU 

132,  pi.  21;  P-12, 142,  pi.  25, 
Levees  for  retaining,  near  MJndi,  P-ll,  :•.•:. 

P-l«,  111. 

FUIlng.    (See  Locks.) 

FUten. 

Agua  Clara,  P-19, 136;  P-13, 132 
Agua  Clara  filter  plant,  P-11, 126. 
Building,  Gatun  waterworks,  P-1 1,  L32,  pL  2i 
Building,  Miraflores,  P-14,  pi.  97. 
Building,  Mount  Hope,  P-14,  pis.  17,  l\ 
Mount  Hope,  P-11, 128;  P-12,  139;  P-13,  'Oi. 
Plant,  Gatun  waterworks,  P-11,  pi.  103. 

FUtratlon.    (See  Water  Supply;  Waterworks  .> 
Ancon,  P-10, 180. 
Ancon  pumping  and  filtratfon  station,  det>-> 

and  cost,  P-13, 177. 
Ancon  station,  P-09,  103;  P-11,  174:  P-1'-^ 

188;  P-13, 176. 
Cocoli  pumping  and  filtratfon  plant,  P*l& 

pi.  117. 
Cocoli  sUtion,  P-10,  181;  P-11,  175;  F>1Z. 

188. 
Dam,  Qatun,  study,  through  diifereot  cu> 

rials,  P-08, 153. 
Mount   Hope  plant,   F4>7,  76;   P-10,   i:w 

P-11, 127;  P-14,  pis.  17, 18. 
Pumping,  CocoU,  P-12,  188, 189. 
Purification  plant,  Agua  Clara,  P-14,  pL  ;\ 

Finances.    (See  No.  76,  p.  2363  of  this  Index.; 
Clubhouses,  P-10,  43S;  P-11,  535;  P-12.  iV. 
P-13,  559:  P-14,  40S, 

Firearms. 

Executive  order  relating  to,  P-12t6Il. 

Fires.    (See  Engines;  Civil  Administratioa:  sm 

No.  lis,  p.  2363  of  this  Index,) 
Ckmipany  and  house,  P-07,  pL  114. 
Department,  P-07, 164. 
Division,  P-14, 56. 
Drill,  P-07, 64,  pi.  75. 
Drill,  P-07,  pi.  75. 
DriU,  Colon,  P-07, 64,  pL  75. 
House,  Ancon,  P-07, 96,  pi.  114. 
Precautions  against,  P-07, 165. 
Protection,  division  of,  P-07,  77;  P-08,  360: 

P-09,  264;  P-10, 369;  P-H.  423;  M2,  «f. 

P-13,  469;  P-14,  413. 
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Itohst,  r-OS.XO,  pi.  1S3. 

:un,  P-D8, 2^0,  pi.  li*. 

H)7, 17!;  P-11,  IM. 

Hooni  Hopa,  r.07, 103. 

Uoanl  Hopa,  >Kar  fln,  P-OT.  KM, 


of  proptrty  6y  tin.  uid  UabOlly  o( 
linn  Cuul  Commission.  30  bomu 
royed  In  Puumit,  Jw.  13,  ItOB,  lb* 
o  hmvfi  bemi  rausad  by  fuml^tlnf 
Oimcn  pres«alat]  claims.  Cornp- 
thi  TreaAiry  sufguted  ttut  tba 
lb*  pnip«ty  dMtroyBd  mlgbt  b« 


tddedkiidtwUd.  P-06,I1. 
•  Un  paid  fin  dcparlinaiiM  >t 
ludAuxiD.  VoluDt«Mdap*inn«DU 
d  *l  ruioui  polnU.  Eilin^uishBr 
provided  guienlly,  8p«d*]  mMUi 
Mlliuta  Bt  plwM  of  rkk.  All  th* 
carid  in  Ibair  twgianliigi.  DunaiM 
I.    P-06,37. 


OUUD  Locks,  ^11, 132.  pi.  II. 
Oatuu  Spniwiy,  p.09. «,  pis.  25,  X. 
LaUiBl  cooiwitioas.  Ulnaona.  r-11.  pi.  I 
HlnDDrM  Lock,  r-10.  isa,  pi.  U. 
Psdro  Uigiwl  Lock*,  p-10,  ige,  pi.  43. 
iUlolOmmiiit,  BallioB  pltr,  P-l*.  K. 
T«nnln«l  comtractlon,  F-lt.  171. 


Flowacr.  Undrrf  round. 

Alluvial    vBllsys   aad,    Oatuu    Dam   studtw, 

r-oa.  Its,  pi.  173. 

Dlagnnu  sbowlng  condltlooi  ccmtralllnK, 
Ontun  Dain  atudlM.  P-08,  IM,  pis.  1B8-I70. 

UeaaurBJ  vBloclly  gf,  Oatuu  Dam  atudlo, 
P-Oa,  IW,  pi   173. 


Ctaagia  RliK,  iwa 
Station,  CbactM  B 
pl.fi3. 


Eierii'tvcDrdFT,  P>14,Ua. 

P<13,1211  P-11.  Ml. 
lithmus  F-UI,7r 
Light  and  fo.-  signals. 

p    ^t■.  P-13.  nl  BT. 
PaituiiBg"  ol  "ogs  di'iipiiisd,  P-l: 


brenkwalai   P>13, 


ablDC. 

Ralallve  valua  ol,  roniuinod  par  day  lb  Iitb- 

.P^08.1W. 

inian  Canal  Commission  hoWls,    P-10.  «* 
P-13.3M. 

Data.  TabMoIlla,  T-m.  a, 

pi.  81. 

Supply,  pfopar  lood.   to  employms,    lurllw 
star*  naedad  to  obtain,  P-Ofc  1**: 

■ia,SM;P-14.S». 

Fli«l  IrotM,  P.13.  U. 

locks,  P-ll, 81. 

Poraca. 

Stabling  and.  P-08. 2H.  2«. 

I  by  opCDlng  GBmhoa  Dikg, 

P-l*. 

ram.    (SaiEmrloyaai.) 
Form.    (Sm  Charts.) 

sr,  P-08,  297. 
:aiialZon«,P-Oa,W9. 
:iiagr«,  P-M,  <2. 
Dbtopo,  P-10. 180,  pi.  J7. 
ilto  during  Oood  In  Cbagm 

1,  IWJ, 

Porcbaya.    {Sm  Locks,) 

Uliafloras  IXKJkJ,  P-ll.  IK.  pi,  H. 
OsclUallom!  of  walar  level  In,  Padro  HlgiMl 

Locks,  P-U,  pi.  7*,  76. 
Padro  Uigual  Locks,  P-ll,  192,  pi.  02. 

pl.«. 

Pomsn  Coimtdn.    (SMCouDtrtaa,  Foralgn.) 

sud  and  naval  from  floods, 

.Point 

eo,  pi. ». 

Poretcnern. 

CanuKliD.  DMT  ouUat  of  1 

tunn.1, 

Ivar,  IM»,W,pl,JO. 

P-13,  flitt. 

Hope,  P-IA,  177. 
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Foremen* 

Beduction  in,  P-11, 224. 

Forms.    (See  Bids;  Bonds;  Specifications.) 

Fomu,  Concrete.    (See  Bids;  Bonds.) 

Approach  walls,  Pedro  Miguel  Locks,  P-13» 

pi.  90. 
Connection  of  side  wall  culvert  and  laterals, 

P-11,  pi.  111. 
Cylindrical  valve  chamber,  fmn  used  at  Pik 

ciflc  division  locks,  P-11,  pi.  112. 
Lateral  culvert  forms,  Miraflores  Locks,  P-10, 

196,  pis.  45,  46. 
Lock  walls,  P-09, 66,  pi.  18. 
Miraflores,  P-11, 165;  P-13, 179;  P-13, 171. 
Pedro  Miguel,  P-10,  168;  P-11,  162;  P-13, 

175,  pi.  90. 
Steel,  culverts,  Qatun  Locks,  P-11, 132,  pi.  16. 
Tee,   used   for  equalising  culvert  and  floor 

lateral  connections,  Pacific  division  locks, 

F-ll,pl.  113. 
Wooden,  special  forms,  lock  building,  Pedro 

Miguel,  P-11, 162. 

Formula. 

Flight  of  locks,  cross  filled,  P-10, 87. 
General  formula  for  lifts,  locks,  P-IQ,  76. 
Paints,  P-09, 180. 

Formula,  Hodses. 

Application  to  1,000'  lock,  Gatun,  P-10, 77. 

Fortifications,  P-11,  550,  580;  P-IS,  597;  P-13, 
611;  P-14, 65.    (See  Defense.) 

1919.  When  it  was  determined  to  fortify  the 
canal,  recommended  that  construction  be 
done  by  Isthmian  Canal  Commission,  utilis- 
ing forces  and  such  plant  as  could  be  si>ared 
from  other  work  under  its  charge.  Proposed 
at  same  time,  in  order  that  completed  work 
might  embody  latest  improvements  in  bat- 
tery construction,  that  plans  be  prepared  by 
the  Chief  of  Engineers,  U.  S.  Army,  subject 
to  approval  of  Panama  Fortification  Board, 
and  batteries  and  accessories  built  in  ac- 
cordance. Becommendation  received  ap- 
proval at  Washington.    P-12, 1. 

Act  Mar.  4,  1911,  appropriated  12,000,000  for 
gim  and  mortar  batteries  for  defense  of  canal 
against  naval  attack.      Work  commenced 

^Aug.  7,  1911,  under  provisional  organization 
which  continued  until  Jan.  1,  1912,  when 
work  was  consolidated  and  placed  in  charge 
of  Lt.  George  B.  Goethals,  U.  S.  Army, 
reporting  to  chief  engineer.  4(^,392  c.  y. 
excavation  done,  5,159  c.  y.  concrete  laid, 
and  channel  excavated  to  one  of  islands  by 
dredging  32, 150  c.  y .    P-1 2, 1 ,  47. 

1913.  By  act  Aug.  24, 1912,  $1,000,000  appro- 
priated for  gun  and  mortar  batteries,  making 
total  appropriated  13,000,000,  sufljcient  for 
completion  of  this  portion  of  work.  In 
addition,  1200,000  appropriated  for  land 
defenses.  Work  continued  on  gun  and 
mortar  batteries.  Detailed  surveys  for  loca- 
tion of  land  defenses  well  advanced  to  oom- 
pletfon  and  arrangements  made  to  begin 


work  July  1»  1913,  on  ooostraetiim  ij  i» 
doubts  in  accordance  witb  plans  pnpsM 
by  board  appointed  by  8ec.  of  War.  41$ .>^: 
c.  y.  excavatfon  done,  131 ,862. s  c.  y.  cocem 
laid.  03,808  linear  feet  pOine  drnrcs,  a 
100,057  c.  y.  filUng  done  hy  one  drc-^vi 
Work  in  charge  of  Lieut.  George  R-  Goeibii 
U.  8.  Army,  assisted  by  Lt.  A.  H.  Arta 
U.  S.  Army,  and  B.  M.  Elder  and  B  F 
Warren  as  superintendents  of  cocstmixB 
P-13,  49. 

191 4.  Work  continued  durinir  year  un  ru/.  iSl 
mortar  batteries;  by  close  of  year  ctrjiTtt 
work  practically  completed,  as  vei 
greater  iMrtion  of  back  fill.  July  1.  '.r^K 
construction  of  redoubts  in  accord^s<:^  ^^^ 
plans  prepared  by  a  board  appoist^-:  w 
purpose  and  approved  by  See.  of  War  ulW 
taken;  completed,  as  well  as  clearing  d^-^ 
sary  in  connection  with  tbem.     P^14,  hC'.  i 

Foundations.  (See  No.  231,  p.  2365 of  this  icier 
Borings  to  investigate,  Gatun  Dam,  F^S,  tff 

pis.  140-147. 
Caissons  in  reloader,  Cristobal  coaling  sxiKxt, 

F-14,  pi.  31. 
Caissons,  sinking,  Mirafloree  Locks,  P-lSi  p4.  fc 
Concrete,  Pacific  terminals,  P-13,  200. 
Constructfon  of,  Gatun  Spfllway,  P-10»  l>^. 

pi.  15. 
Excavatfon,    Miraflores    Locks,    ^11.   I$t 

P-12, 176. 
Excavatfon,  Pedro  Migoel  Locks,  P-11.  iX 

P-19, 173;  P-13, 163. 
Locks,  P-10,  IM. 
Locks  and  dams.  Pacific  dhrkton,  tests,  F4ii 
'     92. 
Locks.    Miraflores,    P-10.    170:    P-ll«   H5, 

P-12, 176;  P-13, 166. 
Locks,  Pedro  Miguel,  P-11,  159;  P-12,  iTi 
P-13, 163. 
Machines,  terminal  shops,  ^13,  301;  F-14. 

206. 
Materials  in,  Gatun  Locks,  P-OS,  121. 
Permanent  shops,  Pacific  terminals,  P-13. 199 
Pile  foundatfons,  standard  rail-top  box.  cor 

verts,  Panama  B.  B.,  P-09, 142,  pi.  72. 
Piles  driven,  shops.  Pacific  tenninals.  P-13; 

200. 
Piling  for,  costs,  P-12, 304. 
Planes,  joint,  and  issuing  stresm,  Gatun  I>t=ii 

P-08, 196,  pi.  85. 
Profiles,  Gatun  Locks,  P-08, 126,  pi.  55. 
Beport  of  MaJ.  Harding,  Corps  of  EngiaecR. 

Gatun  Locks,  P-08, 121-125. 
Shop  tools,  machinery,  etc.,  P-13, 201. 
Study  of,  Gatun  Dam,  P-08, 166. 
Submarine  foundaticuis,  laoge  towers,  Gstas 

Lake,  P-13, 110,  pi.  15. 
Terminal  constructfon,  P-14, 17D. 
Test  holes  for,  Gatun  Dam,  P-08, 58. 
Water  under,  Gatun  Locks,  P4)8,  lH 
Wharves,  Pacific  diviskm,  P-llt  ITL 

Foundries. 

Car   and    foundry   department,  ^10i  X^ 
P^ll,236. 
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.  opantkms,  P-10,  11 


S477 


,    (8ta  Ho.  IM,  P-  )»  of 


UUra  Sbop,  F-ll,  ST. 


I,  IBU,  all  dfT  ucSTatldD  fa 
I  Colebta  Cut.  nnutniclUm  ol 
1  Bnotwater.  sluicing  opcntloni 
ok  of  cut  north  at  Odd  HD)  U 
ssun,  uid  >U1  ol  ton  alt*  U 
uolklatwl  and  pl>c«d  la  chait* 

A.   OroaDsladn,  geoanl  suparln- 

km  Bufldtng,  Balboa,  F-13,  186, 


Fnnch  Pin,  OM. 

Ralocatton  of  main  Inckt  la,  PacUc  tt 
P-13,  IM. 

ush  Can,  OM. 


Fnahiil*,  PIO.  SOl;  P-ia.  MO:  ^»3.  W.     ( 

Dtsrlunte:  Floods. | 
Cha«r«,  diagmin,  Gamboa,  P-IO.  pi.  1S8. 
Dala  pn  slop«  o?Chagrm  ('urinK  tmsbet  pari 

Nov.,  Ittll,  P-13, 143, 
Data  on  slopss,   Chagno    RItb     and    Cii 

Lake,  durlnj!  r«h«t  period,  P-K,  KM. 
Poiulan^wl,  1910,  P-11,  aw. 
Gamboa,  in»  10  1911,  P-ii.arl. 
Hydrography,  F-ll.  »7. 
Important    ftatur*    ol,  Cbaerm   River,  .'^ 

Priori'pal,  F^ia,  a«:  P-13,  M3:  *-l*.  wi 
Run-oll  for  noodi  e.cBWitnl!  claTattoD  « 

Surtei'C  ilopM,  Chagns   Blvai,  fi«lMt'  F 

mi,p-iiipi.  !»- 

Tbrw  largBt,  Chatrrss  River,  Gamboa  aiai 

ivwt-isoe,  p-09,  aH,  pi.  n. 


P-10,  St. 

B.  trelRbt  jpards.  F-14,  44. 
p.Og,  111;  p-10,  311:  F-H.  aW; 
J;  p-ia,3Bi;  P-H,3[n 

Nob.  SS,  ae.p,  M61o(lliliIiid«i.) 
of,  cDiutKitad  irltb  tnatle,  Qemboa, 
9,  pi.  ITS. 

rranch  compantaf:  Thalr  wort  not 
Dken  ol  Ujbtly.  Tbose  illrtctlug  It 
IntunatioDal  akill,  and  their  arno- 
mg  ol  Iha  beat  cuginHrlng  taleat  ol 
la  large  stale  operallons  were 
d  nitbin  about  72  mouthi.  Tb«y 
Id  about  1,000,000  yard*  a  month. 
K  imperatiia  with  ttaem,  due  to  Ih* 


Fricrlonal  resiitance  ol  rocks,  apparalM  and 
methods  ofdeletmlnlng,  Gatun  Dam  aludlei, 
F-OS,  138. 

Frlctlonal  realstaoce  ol  lOcks,  Oalon  [>ain 
studies,  P-08, 13S. 

Solb.  GalUD  Dam  studlai,  P-OS,  13B. 

-Del. 

Canal  situated  near  10  hnporlant  eoufies  ot 

nalural  supply.  P-13.  B7B, 
Coal  and  oil  consumed,  P-0»,  f2;  P-IO,  ISA; 

p-11. 151,210:  p-i«.  lOT.asi;  P-18.  lu. 
ConiinipTloD.  P-13.34B. 
Deprails,  tone,  P-13,57S. 
Fuel  oJl,  Pacinc  dlvlsfoo,  P-00, 102. 
Fuel-oil  planu,  P-IJ.  217:  P-13.  IIR;  P-H. 

«,  1B4,  pb.  lai.  m. 


Kith  whk;b   it  was  u»d.  UepoaiU,  vr 

ondary  object.    Sine,  their      mniHatlng. 


o  to,  dtedfwl,  P-lOk  130,  pL  7. 


View  of  force,  Panama.  F-0«.  pi.  31. 
funds.    (Sea     Appropriation!:      DMnmeuienU; 
Eapeodlturfs.) 
Canal  Zone.  P-07,  IM:  P-08,  363:  P-Olt,  mi; 

p-10,373;  p-11, 430:  p-ia.47i;  p-i3.4;s. 
Becelp'i  and  dlabummeota,  F-05<  St. 


n 
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^? 


Ktpon.    (S«N0S,W7.Il».:i«.pp.fl«0,»B?OI 

ContracU, 

RBtimmenl,  P-14.  Ml. 

CTank^gn 

GamboaLake. 

Carreot  a 

Pral«b1..ffBetot,F.<»«.m 

15«.pl. 

GanKB. 

P-ll.  1 

DrOIIng  gang  si  work,  OituD  D«o  .tudiM, 

r-OS,  196,  pis.  79,  77. 

Tuk  pmg  ■(  •ork,  ParuiinB  E.  R.,  IM)a,  141 

197.      ^ 

Gaidciu.  Sttaool.  P.11. 133. 

EllKlotl 

Gu.    ISn  Acet7l«l«.) 

Erecting, 

Buayi,  P-13,  lOS. 

EnctloD, 

Ou,  Natural. 

P.18.1 

PaBlliillties.  Eons,  F-13,  S». 

Erection. 

FUediroi 

P-10,S 

Gate*.  Caisson. 

Oatun,  P- 

Cabson,  aoalini;.  P-IO,  SI;  Ml,  7S;  P-la, 

Leaves,  F 

Uacblneg, 

yiter.  pe 

Gatn.  Cnsl. 

lDg,F-l 

Wowr    running    llirough,    Oatun     Spillway, 

MUers,  to 

PL.13,  13S,  pi.  ». 

F.14, 1 

Ostn.  Guam. 

Movable  i 

ConslTuctinK,  method  ol,  Oatun  Locks,  P-11, 

10, 132.  pis.  2,  lA.  P-13, 10',  pis.  1.  ;i 

Moving  1 

ConslniMlon  of  upper  paM  anii  uppar  galw, 

pU.  P3, 1 

P«dro  Miguel,  P-ia,  \m.  pi.  5-  p.13,  IDS, 

pl.l. 

Op«iin«. 

Gates.  lntcnn«dlalei:.oek.  (Sea  No.2«,  p.  33ST 

ot  llib  Index.) 
AdvisabllllT    ot    using.    B..    axslslant    oble[ 

engineer,  in  charge  otSrstilivlsloaolO.C.'E., 

P-10, 6,1,  70. 
Advisivbllitjf  of  using,  Miraaires,  p.lO,  70. 
Advijahllity  ot  using.  Pedro  Miguel.  P-10. 78. 
Effect  at  omiltlag  luleriiiedUiie  gates  of  locks, 

F-10. 103, 
Oatun,  P- 12, 1 (X,  pi.  I. 
iDtermedlale   gate    study,    locks,    Ulisflorts, 

Prisms  ot  lilt  of  lotemiedifiM  gales,    locki, 

P-IO,  S7. 
Proposed  tor  Oatun  Locks.  P-IO,  Ai,  M. 
Savhig  due  to,  Gatiin,  various  areas,  P-IO. 

MI,8i,M,«7,KR,  ^9,93. 
Study,  siagle-liU  lock.".  Pedro  Miguel,  F-I0,B3. 
Water    saved    by    interoiediate    lock    galea, 

F-10,  79. 
Gates,  Loek.  P-ll,  9f;  p-12,  74;  P-t3.  77.  78; 

P-14.   10,  a^.    (See   Gates;   .Miters;    Locks; 

see  No.  233.  p.  2387  ol  thii  Indei.) 
And  protective  devices,  P-OB,  37;  F-IO,  «; 

P-ll,  6S;  P-IJ,  74. 
Appurlonanees,  mrrecllng,  P-13, 3. 
Bridge  lor  the  erection  of  lock  gates,  Pedro 

Miguel.  P-II.  191,  pi.  49. 
Calssona,    (Bee  Calssoia.] 


P^ll, 


9,  pi.  3. 


Valves.    {SeeVi 
Weights  of  mltarlng  I 

F.13,  fl,  f9. 
Welghta  of  Iron,  etc.,  ■ 

F-13,  SI. 
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liiDCB,  r-12,  im.  pi.  T;  P-la,  90; 
pls.7T-«4. 
1  clivbig^  stmt  cataptvakm,  P-14, 

:g  motbod  ol  metlon,  p-ia,  pi.  7J. 

□r;,  saueral  dravlug  a[,  P-09i  O, 

I*,  pi.  n. 

10.  SB. 


brdngnph;,  Laka  Oslun,  P-t3, 

ijr,  P-14, 13. 

ipiUny  due  Ut,  P-14,  pi.  lOg. 

,  p-13,  ^^. 

kluD,  P-l«,pli.  109, 110. 
'fstigalloiB,  Gaton,  P-l«,  IS7. 
'or,P-lO,S5;ri-ll,80. 

ati,  P-13,9a,  M:  P-t4.IIO. 

.wings,  Oatan  uid  Uiranores  Spill- 
10,pl,T7. 

(Wtings  Ln  place,  Ulraflotei  Lock!, 
,  pi.  10. 

Nog.  30,  aOB,  pp.  2302,2355  dI  Ihti 
30  Dams;  Locks;  Gales;  Spillwar.)  ' 
Ho.    <Sm  No.  I«,  p.  2301  or  tliis 


CrooMCtloD,  CuMbraCut,  ^IS,  G8I. 
Defnmiiiiit  and  slIdlDR  grcHuid  near  Cultbim, 
id«al  tKiioa  ol,  P-ia,  II 4,  pi.  se. 

Fault  oonUcl,  Contrecton  HQl,  r-13,  S81, 

pi.  76. 
Fault  Dtnuact,  uocttwrn,  Qold  Hill  ibcnrfiif, 

F-13, 582,  pi.  li. 
Fault  on  vat  tide  ol  Ctilabn  Cut  aouth  of 

Lai  Cassdas,  P-13,  a»2,  pi.  77. 
Fault  plane,  clilef  cause  of'alldB  Ticioity  of 

Llrlo,  F-13,  211.  pi.  01. 
Tonoatlon.  geologic,  sectlani  showlnc  rld^a 

neai  Ficovel,  PHtft,  304,  pis.  it-en. 
FonnatioDi,  Canal  Zone,  generalliad  eactloD, 

P-13,  M2.pl.  09. 
'OeDcnl,  of  Ijihraus,  P-13,  507. 
Geological  claniflcatlon,  lone,  P-13,  OGO. 
aeolOKical  conditions,  uiie,  P-13, 307, 
BIstocksl,  tone,  F-13,  573. 
Islhntus  ol  )>aiiama,  detailed  R^  F-07,  KX. 
Note  (Nov.  IS,  IBK)  on  the  Culxbra  and  Em- 

peradorCuls.  Uesan.  Dertmndaad  Zflrctwc. 

(FromS.  Doc.llW.Suib,  Ist.)    P-06*,  102. 
Report  ol  Donald  F.  llocDonald,  leologlit. 

(.t««  No.  223,  p.  2300  ol  tUs  Index.) 
Blie.  recent,  o(  Isttunlan  lauds,  P-13,  G71. 
Section  across  tlie  Iithmua,  P-t3,  X3,  pi.  00. 
Slides,  ^13.  WO. 
Slides,  Culetfta  Cut,  P- 13, 309. 
Slides,  Oulebra  Cut,  will  c«m  vben  natural 


ilopas  u 


ol.  ( 


)f  Culebra  C 


ihflt,  P-i2,  211. 
Btldbi';  ground,  cnns  uctlons  di 
.howbl£.P.1.1,pl.l23. 

Vcricanic  a^lomerale.  charectec  ol,  P-13|  SI 

pi,  70. 
Zone,  P-13,  -Ki.      ~ 


10,281;    P-13,  m.    {See  nydrol- 
harge;  Survejs.) 

1.  P-12.p1. 104. 

?er,  Oambcs  sUlkm,  P-13,  pi,  130. 

ir,P-ll,26e. 

1U  o(  discbarge,  tone  waterways, 

[□n  Spillway,  P-II,  a<8,  pi.  79. 


M  No.  371,  p.  3300  oC  tbb  Index.) 


iNds.  194, 3S,p.p  2309, 3300  ol  t 
and  quarry,  P-13,  S*2,  pi.  71. 


tructure  In  berdeoed  (lows  of  lavA, 
Ine,  pemiiitln«  seepage,  (eudcil  lo 
ilfde  vicinity  ol  La  Pita.    P-13, 


Grolocy,  latbmkui. 

Oeulogy  ol  I'ltnmus  ol  Panama:  Paper  prhited 
as  Appenilir  B  ol  report  of  Board  ol  Con- 
sulting Engineers,  on  aeologlcBl  Study  of 
the  Istbmiu  of  Pananui,  By  Marcel  Ber- 
trand.  member  ol  tbe  lostltute  ol  France; 
professor  ol  geology  at  tbe  National  Illgb 
School  ol  Mln«  at  Porta,  By  Mr,  Philippe 
ZUrcber,  chiei  engineer  In  tbe  Corps  of 
Bridges  and  Routea  of  CoouDUnlcatloni  of 
Fiance,  Translatkin  by  Capt.  Jobn  C. 
Oakes,  Corps  ol  Englneeis,  V.  S.  Army. 
P-oe*.  iflwes, 

Oeoli^ical  sei'llon  of  tbe  Islbmos:  PnUmlnaiy 
work:  general  structure;  the  Oamboa  neli; 
Atlanllo  slope;  ,iouthwest  slope;  Culebra 
Cut;  Faclflc  slope;  central  part;  platean  of 
Alhajuelii:  later  eruptloiu:  dividing  ridge: 

in    depth;    Blliivlnl    soils    and    Quaternary 

Desrripilon  end  microscopic  diagnosis  ol  (he 
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.    (S«a  No.  IM,  p.  i 
thlilndn.) 
OWetU  ProlKt.    |Sh   No.   t;3,  p.  23«  < 


Holating  nwhliwry,  emergHtcy  dams,  P 

pi.  S3. 
iUmiiiatry  ka,  movable  danu,  P-IO.  ST. 
Old  girder  span  aeroa  GBtun  at  Uount  I 

F-10.2M,p1.S8. 


Hotets,  r-ll,SO. 
Lowering  o 
110,  pi.  6. 


dam,  Oatun,  F-13. 


Ooetbatoi  Geo.  W.   (Oovsisar  Panama  Canal: 
Col.,  Corps  ol  El 
Reports.    (See  Nos.  I 


Gold  and  Silver  Sehcdulaa.   (See  Scbedula, 
Gold  aod  SUver.) 

wsfres,  P-oe,  im. 


Gfoccrtes.   (See  Bi 


Uoigaa,  Wm.  C.    (See  Governor.] 
Chlal  saolUry  oillpet.    (See  Noa. 
pp.  2365,  2366  ot  this  Indu.) 


Govnninnits,  Fontfn.  (See  CI 
IIod;  Consuls;  Dlplomac;.) 
ItelMlons  wltb,  F-14,  4IS, 


Gnuuky.C  E.   ( 


nundrallMtperatlnE  Haclilnes,  F-14, 113. 

■laodwork. 

Contracts,  showing  use  of  old   French  p 

cars,  P-10,160,  pi.  31. 
Eicavatlon,    central    division,    P-10, 

P-13,1G2. 
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Ipmaati.    ^^M, «. 

itnl  of  barbon  tdlMMit  to  coal's 

iimls  b7  U.  S.  md  Bapobllo  or 


"TbabMltlKMaUttaii  liST*b«Miiot«rf  inuts- 
lUIf  tmpntrad  doriof  tlw  yaw  uiai  tha 
lirtttig  of  Inr  and  paalo  which  pm&llnl  nt 
In  btflimliig  hu  boon  vithvlj  done  nuuy 
with,  and  tb*  lut  ha  bMS  prorad  bryoiid 
>  doubt,  thit  with  lifld  qnanntliu  and  » ilh 
<  (oraard 


rorld  buboi«.~T>hla  I:  Daptbi 
a  mrlad  Into  CO  oommarclil  Bud 
harbors  of  the  worid.  Tmbia  n: 
lapthi  ka  naTlgatloii  at  ItO  prbi- 
ancial  and  niTa]  barbon  of  tba 


tha  U.  B.    Tabla  IV:  DUa  and 
sad  In  obtatolng  mmoeo  dai>Uii 

unam.  p-oe:xi'7n. 

Uc 

nakwalat  aa  prataotko  ifafaut 

MM,3»4. 

CbnlcT.    (SaaNa.l31,p.a3HDf 


Emploran,  UI3,  Inly,  igoS;  In  July,  lau, 

i;)m,  F'oa.  37. 
Raport,  baalth  offlov.    (Bm  Haalthabova.j 

Hmu.  lAbantOTroC  F^OS,  31 1. 

(B»aNo.300,p.33aSDtthllIndai  ) 

r.r.J.    (SaaNo,3«,p.23S3ottbliInJ<ii.) 


I 


(Soa  Noa.  X,  M,  113,  pp.  3303, 

thlilndax.) 

(Saa  Mo.  1,  p.  3961  of  this  IndaiJ 


I  No, 


II  at  lb 


».) 


[«. ;,  N.w,  iH,  Tn,  pp.  3au,2ua, 

ifthlslndai.) 

snllne  r^gulatlaDi,  P-ia,  KB. 

unl,  p-aS,383. 

r  DomplaUly  axttapMad.    Battar 

taiij.    In  18M  tba  Fmch  knt 

m  of  19.334;  in  IS 

m  onl  of  ■>.<«. 

Dblan.   r-OStS,?. 


Hod^aa  Fonunla.    (Saa  Fmnula,  Hod|<e.) 
HntsHtif  Machtno. 


HolMiDclD. 

LoBdfnc  with  dynainita,  Cnlabn,  F4T,  i 
pi.  IS. 


.  Inmildable  obrtacta  to  tha  com- 
Iba  canal.  Cradit  slran  Col. 
staff.    ^42,  IB. 


IM,  pis.  M-M,  SG. 
HDliiUia,F.    (SasNo.  2Sg,  p.  ssesoftblsli: 


.  InTVtliation  aa  ta  amoeptl- 
illrai  and  nonnattrai  to  malaria. 
3Da  not  InlOior  to  drlnklni  water 
Sotlrsly  niw  fnmlgatlng  material 
.  ErldeDce  o[  Uqnor  idnlteiatiim 
AgrEcnltunl  hiTOtlgatlota  wfth 
ImpniTlDg  breed  of  daOy  cattle 
mna.    IMM,3I). 

ly  sick  lata  amonf  employeea, 
M,  to  Jane  W,  Ift.SS  per  1,000. 

'— H.  Doc.  740, 68-2— vol  2— 


8baps,  Balboa,  P^14, 17 


I>rfTeway,  AncoD,  P-0?,  33,  pi.  la 
Orounds,  Ancon.P^T,  31,04,  pls.>,  7}. 
Orounds,  Panama  Canal  work,  P-OS,  SO,  62. 
Hoapltals  at  Anton,  Colon,  Culebra,  Snnio 

Tomss.    (Bee  title  above.) 
Isthmian  Canal  Commlaalan,  Colon,  P47,  32, 

Id.  U. 
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Nunu     ball    Bod    qturUn    br    pbjikiiun,  Mobm«.    (Sm  Emplo^aa; 

P-10.  tM,  pi.  68.  ADUuriudbtcoDttnict 

B«porl,  omuolld&ted,  F4>7,  IW;  P-09,  SOI;  RmidDTMi,  ccat,  ctariM 

P-IO,  «33;  ^1 1,  fill;  r-12>  M3i  P-ia,  641. 

R«d»lngn.0Ji<ta.P-0»,pl.T3L  H»i»».  Kncbu,  P-l*  3 

Vtom.  P^T,  pi.  IJ.  *"■ 

Vlin™.An<»n,ColOT,IM»,M).  Lu  CMc«d«,  P.07, 80,  ] 
Uriel,  1^7,83. 
Bospttals  (OpenUmi). 

Under  tha  ■smmont  of  tba  prerlaug  ytar  for  HooHS,  Frnmllr* 

eip«nditurv  of  Iitbnilui  Cuul  Comtntatlnn  Adooo,  F-OT,  pit.  1(D-13 

funds   lor  ttu   iniprovmuiit,   rspttli,  ud  Culibn,  p-o?,  M,  pis.  II 

•qulpmgnt  of  Buito  Tosaa  Hovlt*l  Inelty  Empin,  F47, »,  pL  Ui 

of  PnnftHifcj  UTCni  Iwlldtllgi  bUiitt  old  ODM 

repaired,  Mid  the  ho«plt«l  thronfhoat  mad*  Bmimm,rawt^   (Sn  Pdwi 


tbofouglil;  Budam,  uid  a  credit  to 


Howi^K.    (SMNo.m,p.3 


Commission,  P-Oe,  33.  HnmUttr,  MO.  JTT;  F- 
Hospital  at  Ancon  eolarKMl.    Addltloni  nude  F>I3,mi;  P-14,  IM. 

to  Colon  Hospital,   t  smallar  bospUala  and 

8  dispouariae  malnlalTWil  at  Tariom  poinU.  Hanttr,  W.  H.    (See  No.  1 
nospital-CBT  Bsrvlce.  Banltarlimi  at  'Tibota,  das.) 

fonnerl^  maintained   hj  tbe  I'micb,  le- 

opened.    At  HlreOum,  hospital  maintained  HnnUnt- 
lOr  Inaam,  lepers,  and  tbe  Indlgeot  tkAal  Night  or  lire  huntliig  pni 

Panama  and  the  wne.    Anang«.«.U  made  ^..^a.  „,t„, 

(or  leper  asylmn  at  Palo  Beco,  ta  «>«,  on  "'™l^Z7l  ■ 
shore  ol  Panama  B 


Dredsbig,  P-14,3U. 


Panama.    P-06,  38. 
Hostllne,P-ll,222;  P-IS.asi;  P-lS,a6S;  F-14, 


.    (Sea  Noa.  I 


Condition  of  g 
pi.  U. 


Hotel,  Istlunhui  Canal  CommlBslan.  Hrdreullo    ondltteis, 

Culebia,  P^7,  M,  pis.  1,  US.  E^ll.  IBB. 

Dlnnar  time,  Oorgona,  IMJ7, 80,  pi. «.  Locks  P-li,  TB 
Food,  relative  valoe  o(,  F'lO,  394. 


Panama  Canal:  Pqier  b; 


HoUtTlvolL 

Operallon,  ^«7.  80,  pis.  90,  9T;  P-OS,  363;  i,„._ji 

^4»,  Hi:  P-IO,  J»;  P>.11,  381,  884;  P-lli,  „*l!~~_     '       " 

4M;  F-ia.398:  P.14.3Ce.  bZ^'T^^^      ,1. 

Ti      <    .  ^.^  «v>  Some  o(  the  hydnnllB  i 

Hotelm  P47,  pis.  SB,  BT,  08,  n.    (See  I^bor;  routei  dlscbarie  of  t 

Empla;e«B;  Eitcbois;  Usssea;  Subsistuioe.)  Oamboe;  Tolume  of  rr« 

Cristobal,  P-07. 80,  pi.  VS.  oaoolnslnB  that  for  a 

Food,  relatfre  valoe  of,  P-13, 3K.  must  be  a  tidal  lock  a 

Labar,elc.,P«7,pls.  100-136.  Oamboa,  spOIwafs,  i 

Operation  of,  P-07, 143;  P^B,  ISO;  P-OD,  331;  artltlcU  and  tk?  coa: 

P-10,  330;  P-ll,  371;  P-18.  397;  r-13. 3W;  lor  trlbataries  «nterin| 

P-14,309.  F-06*,  18S-1R1. 

Beglstratlon   required.    (Sea   Orders,   Eiaca-  Waler  supply  of  the  cai 

Hours.    (SeeLaw.EWt-Hour.)  HT  *1''^;^,.r' 

Ac«  EOvamlnR,  P-ll,  880, 563;  P-IS.  fiftS.  ■^"'  '  '^  ^"°  ' 

Eight-hour   law    unfartimate    (OT    the   anal  Ti!^  ,          'JT"',™' 

irork.    Leglslotkm  against  It  rammmended.  ™^  ™^  "  *"™; 

p-Oa,  IM.  sarrta;  tttiagt     at     V 

Congress,  Feb.  27,  1908.  remored  restrictions  IB*-1«- 

of  S-bonr  law  tram  appliistlon  to  alien  labor  HxdtsuBca,   Blver     P^>7 

In  the  Hme  work,  and  to  the  roremen  and  HydrogtMihy-) 

superlnlendants   of  such   laboren.    Again,  Bni^n  artabHshad  Pan 

June30, 1908.    P-06, 14. 

HrdrOBleetiMlr-    (See  Ele 

HoDse,  Control.  „_.             ^           „      „ 
0«tunLotks,P.13.m,                                        .    Hptawraphar.    (See  No.  ! 

Oatun,  Pedro  Miguel,  and  UlraOona,  p.14.  ^""^ 

321.  HjdRI([t«phc> 

PedioUigofllLook,  F-14,pI.  13.  Oatun  I«ke,  F^IS,  pi.  1 


rtc.    J 


S  PANAMA,  CANAL. 
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_.        09,    181;  ICbmllsrMLake,  r>14,pl.  101. 

91;  r-11,  au:  P-lt.  m;  P-IS.  BaUnf  alMloa,  t-it,  IM. 

»,  IM.     (Btt  Uftaenaogr.  ^T-  B^Oonol,  P-H,si. 

naNoa.  lO,  B.  p.  3M1  ot  thii  Speekl  work,  r-13.  Ml;  P-13.338. 

SbiUDDi,  P-l(h  »t;  P-11,  Xi;  P-13, 33S. 

P-10,m;  r-ll,a8S:  r-is.3as.  Burj»,  Colrtm  cut,  on  locUng ,  P«dio  Mliial 

p-ia.i».  r-ii,pLH3. 

'*•*"•  W«rtalMctkiii,Fbia,la],2ll. 

p-iihas;  p-i4,iii.iinL 

**•••'■  ■»■•■••.   (8ntl(i*.UB,p.3Mt<(tliilIBdMC) 


P-18,G70.    (BMRock.} 

Co. 

Id  tor  amplojav,  P-U,  4U. 

Nl«,  lit. 

»Uaa,  F-ia,  104. 

IklbokilKiia,  ^1^  1T&. 

,  P-14,plI.8T,8B,8S,»a. 

uiil,P>.IS,ltl». 


uiJcal  dlvUoii  for,  P-14,  JU. 
Nos.  H,  n,  pp.  2Sei,  2301  dI  thta 


S;  P^l», 


bUnriM.    iBmSjBjjtajmt.) 

CUmi  br,  P-ll,  302,  ttl;  r-12,  4 

41S;  p-14, 39. 
Conpiilmtko  m  pay,  p-ia,  axL 
gmptoyu,    act    nladaf    I 

F-il.  SM,  fiW,  Kl. 
KmplOTMa,  lOMnumt,  IMW,  Ml;  P-IO,  3SS;     l 

P-11, 4M.  W. 
EucntlT*  ontar  raUtJnc  to  compaiuMloii  leu 

InJiiriM,  ^13,  BID,  fll6. 
UabflltTotPuwnaR.  R.,  p.ll,Mtl,STG. 
.   (S«alta.»7,p.230iilthliliidai.)    (Bee 


Eiacutlva  ordar  nlMlng  tc,  Pi-ll.  t33. 

luuH,  lip«n,  and  buHgant  ikk,  can  of: 
PiDrbko  made  lor  tba  can  ot  Hmpltala 
rapalnd.  Panama  nimbiused  XJ.  S.  lor 
porUoDs  ot  tba  wofk.  Panama  boapluta 
asdH  OTsilght  of  u.  S.  Pw  capita  charge 
lot  Panaman  pallante,  30  cand  par  day. 

r-oB,ii. 


km,   P-IO,   M;   p.11, 

9»:  P-I>.  171. 
DiTlvioB  of  gmatal  Impwtkia,  P>13,  410. 
DfrUon  ol  tlma  Impflctlon,  r-I3, 41S. 
Emvgtacy  danu,  p.13, 101. 
Eqalpnuot,  P-13, 147. 
Impntion  departmaot  (stablMwd,  michliMfy 

and  alKtilca]  gqulpmenC,  P-1  i,  Bi. 
Lnbrfcanta,  P-ia,  M7. 
Uachtaurr,  P-13.  N. 
MatarU,r-ll,3«. 
Uachanlcal  apparatiu,  P<ll,  9D4, 2lg. 
Oijanlntlon,  dlvteloD  of  anal  tranaportaUoD, 

8bopa,  dnllta  ol  Inapacton,  r-11, 318. 
Btcamboali,  r>10,  KS;  P-11,  4IS;  P>1S,  41s; 

P-ia,  m,  SIS;  P-14,  904. 
8uppll«,  P-08,  iSl. 
Tannlnal  comtnictlan,  P>14,  IK. 
Water  sarvlca,  P-07,  VS. 
lupcMora,  Board  ol  Local,  p-lA,  igi. 


w  aad  adja-     InalilBtdis. 


•a  Una  iTstam,  ^14,  loi. 


H 


(  \ 
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InsuniKC.   (S«a  Ordvs,  ExkuUv*.) 

Puniiia  B.  R.  problblMd  bom  tmijiat,  act, 
r-ii,Bet,sn,ssa. 


InutDMdlmte  Lock  Oatia. 

SpecU  nport  cm,  by  Lt.  Col.  H.  F.  Hodcn, 
Coipa  of  Englncn,  U,  B.  Ann;.  ItanbW 
IiHuniMi Caial Comnilwtoo  Wo. 4.   ^10,U. 

Inunul  BevaniM.   (Bm  CIvfl  AdmlnlMntkiD: 
■M  No.  Ill,  p.  I3«3  ol  thb  Indu.) 
Nine  dtaUUnrlHi  In  aotlvc  operaUm,  P-OO,  S4. 


InvMtlcatioiu,  BpedaL 

Cumnu,  Colon  Barbar,  uid  laalnea,  < 

BplUw«rgBM,P-l4,136. 
OatDn  Dam  studies,  br  C.  11.  SavOte,  1 


CutliiKs  ot,  output  Bud  crat,  p-13,  303;  P-14, 
3S3. 

Covanofcut  Iron,  P-lS.n. 

Foundcke,  F-IO,  373;  r-ll,lU. 

Scrap  IroD,  nUM,  P-11, 3A. 
Irons,  Find. 

Design  and  contract,  P-13.  Tl 

Erectloaand  inalallatlou,  P-1S,7&. 

For  litlug  gats  stem  valvca,  P-13i  S7. 

Lork  gBtn,  P-13, 81. 

ICUllng  roacbina  IDr  ootiectlng,  rUng  item 
TBlvce,  locks,  P-13, 110,  pi.  11. 

Paciflc  locki,  P-12. 170. 

SpUIwaya,  spQIvar  gates,  caissons,  ftxit- 
brldgn,  and  railings,  P-ia.  74. 

ValTCB  and  fliid  Irons,  locks,  P-1 S,  74. 

il  ConunlBalons.  (See  p.  33JHI  of 
this  Index.)  (Sn  Nea.  1-3U,  pp.  XMl-3368 
Dl  this  Index.) 

itluniaii  Canal  Commission  No.  I:  Letter 
from  John  Hay,  Sec.  Of  Stale,  June  10, 1S», 
■nuonnchig  to  Rear  Admiral  John  O.  Walkff 
(retired)   tbe    latter's   appolnlment  a>  a 

or  lUTnUgBton  releriH]  to  by  act  Hai.  I, 
ISM,  authorizing  the  President  to  make  toll 


of  Faiuma,  panlcnlarly  these  louts*  kanm 
as  tbe  Nicaragua  and  Panama  routs,  wttb 
a  Tlew  to  asoertalnlng  tbe  tast  route  for  an 
faiteroceanlc  canal  and  the  cost  ol  the  same 
and  placing  it  under  the  control,  manage- 
ment, and  ovneishJp  of  the  U.  S.,  embiaclng 
the  cnt  of  aU  rights,  etc.,  acquired  by  all 
fonner  enterprises;  and  antbarltlng  the 
Pitaklant  to  employ  any  snglneaiB  or  otheii 
to  saiT    out  Hit  details.   Tbe  act  also  seta 


hydrology,  am 
tlwdl9s«t«i 

■tody  of  tbe  re 


^  pp.  2d57-2ddO  fori 
explanatlonfl,  etc.    J 
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idOi.     Special  report  on  tbe  industrial  and 
conunevcial  aspect  of  the  canal  lines  obtained. 

Many  xnape  prefwed.    Sbort  histoiy  of  oanal 

pro jects  nfBned  to.    F-MI.17. 
Report  sabmitted,  IflOl,  fsTOsing  the  Nicaiacaa 

route,  P-OOb  13. 

SuppIein«Eitai7  report  of  Xsttamian  Ganal  Com- 

mission,  1R89.    8.  Doc.  123,  57tta  Coog.,  1st 

sess.    Tbe  Presidant  (Theodore  Boosevelt) 

transmits  to  Congress  a  proposal,  laid  before 

him   by   the  Isthmian  Canal  CommJssfcm 

througb  8ec  of  State  (John  Hay),  of  the 

New  Panama  Canal  Co.  to  sell  and  dispose 

of  all  its  lights,  property,  and  nnflnJshed 

work:totheU.S.teS40,000/)00.    F-00,076. 

Correspondenoe  of  New  Panama  Canal  Co. 

with  Istbmisn  Canal  Commission,  P^9b  676. 

Outline  of  rights,  etc,  offend  by  the  New 

Panama  Canal  Co.,  P-eo,  676. 
Repetition  of  nspectiye  Tirtoes  of  the  Nice* 
rai^ia  and  Panama  mates.  The  oiler  of  the 
New  Panama  Ganal  Go.  makes  the  cost  of 
the  two  roates-lor  Nioaiagna,  tl80,864/)62; 
Panama,  $184,222,358.  F-eO»679. 
Acx^ptanoe  of  terms  of  New  Panama  Canal 
Co.  sbould,  in  the  opinion  of  the  oommiiwion, 
be  conditional  upon  the  satisiiKstory  adjust- 
JM3at  at  concessions  desirable  from  the  Re- 
public of  Colombia.  "The  grant  most  be 
not  for  a  term  of  yean,  bat  in  pwpetnlty, 
and  a  strip  of  territory  fkvm  ocean  to  ocean 
of  sufflcfent  width  most  be  placed  under 
tbe  control  of  the  U.  8.  In  this  strip  the 
U.  S.  most  hare  the  right  to  enforee  police 
ref^ulations,  preserve  order,  protect  property 
rights,  and  exercise  snch  other  powers  as  arl 
appropriate  and  necesnry.  The  bosiness 
relations  between  the  raHioad  and  canal 
companies  and  the  Colombian  Government 
must  also  be  settled,  and  the  consideration 
to  be  paid  by  tbe  U.  8.  for  the  privileges  and 
rights  to  be  ezerdsed  in  the  future  must  be 
agreed  npon  fkee  from  all  embanassment 
with  raferaioe  to  past  transactions."   F-MI. 

680. 

"*  •  •  It  must  be  assumed  by  the  com- 
mission that  Colombia  will  exercise  the  same 
fairness  end  liberality  if  the  Panama  route 
is  determined  upon  that  have  been  expected 
of  Nicaiagna  and  Costa  Rica  should  the 
Nicftragnarootebepreiened."   F-eo,680. 

"^  •  e  The  commisBinn  is  of  the  opinion 
that  <  the  most  practicable  and  feasible  route' 
tor  an  Xstfamiaa  Canal,  to  be  'under  the 
control,  management,  and  ownenhip  of  the 
United  States,'  is  that  known  as  the  Panama 
route.**    Pb4NI,681. 

1904,  CoQgraBB  antborised  the  President  to 
VQs^Y^aseat  not  «zDeedingStt,000,000  the  rights 
0/  the  New  Panama  Osoal  Co.;  to  acquire 
trom  Colombia  perpetual  control  of  sone  not 
^Ka  VnsD  0  miles  wide,  and  over  operation  of 
railroad;  additfaoal  territory  and  rights  if 
need/uJ;  building  of  a  canal,  etc.,  through 
s  mmmfmfkm:  AOixig  Mtlatectory  conclu- 


sions concerning  the  Panama  route,  negotia- 
tions to  be  conducted  for  oanal  by  Nicaragua 
route;  the  States  through  which  canal  shall 
run  to  have  use  of  canal  and  harbors,  etc., 
on  special  terms  to  be  agreed  upon;  au- 
thoriafaig  commission;  appropriating  funds; 
and  authorising  Sec.  of  Treas.  to  issue  bonds 
to  amount  of  1150,000,000  for  this  special 
work.  P-04, 23. 
Treaty  with  Panama  signed  1903.    $10,000,000 

paid  Panama.   P-04,36. 
Operations  continued  with  French  company's 
.  employees.    Organisation  of  survey  parties. 
F^M,40. 

Isthmian  Canal  ConunisBlon  No.  2.  Commit- 
tees: Engfaieering  plans,  Mr.  Harrod,  Mr. 
Burr,  Mr.  Grunsky,  and  Mr.  Parsons, 
F^4M,37. 

Bxecutive,  Mr.  Parsons,  Mr.  Grunsky,  Adminl 
Walker,  P-04, 87. 

Engineering,  Mr.  Burr  and  Mr.  Panons, 
P-04,37. 

Finaiwe,  Mr.  Hecker  and  Mr.  Harrod,  F^4M,  37. 

Legislature,  Mr.  Harrod  and  Mr.  Hecker, 
F-04,3Z. 

Sanitation,  Mr.  Grunsky  and  Mr.  Burr, 
F^4M,37. 

Isthmian  Canal  Commission  likened  to  a  board 
of  directora  of  a  railway.  Frequent  meetings 
held.    P-04,36,37. 

Tffnpoiary  head  of  engineerhig  staff  after 
trsnsftf,  MaJ.  Wm.  M.  Black,  Corps  of 
Knglneera,  U.  8.  Army,  IMM,  86. 

Sanitary  department,  Dr.  W.  C.  Oorgss, 
ookmel,  U.  8.  Aimy,  the  chief  ofOoer,  P-04, 
87. 

Disbursing,  Geo.  C.  Schafer,  paymaster,  U.  S. 
Navy,  P-04, 38. 

Sec.  of  War  Taf  t  suggests  more  elastic  organiza- 
tion, permitting  designating  members  of  the 
commission  to  charge  of  special  duties, 
P-04. 13. 

First  visit  of  Isthmian  Canal  Commission  No. 
2  to  Isthmus:  Arrived  Apr.  1,  1904.  Cordial 
reception  from  Republic  oiTicials,  etc.  Study 
made  of  plans  and  methods  of  old  company; 
points  of  work  visited;  evident  that  new  and 
extended  surveys  and  examinations  neces- 
sary because  of  increase  in  modem  require- 
ments; advisability  of  sea-level  or  lock-level 
canal  to  be  determined;  surveys  planned. 
F^M,38. 

''The  organization  of  the  department  of  engi- 
neering and  construction  has  been  made 
with  two  distinct  purposes  in  view.  The 
first  of  these  purposes  covered  the  entire 
field  work,  including  surveys  and  investiga- 
tions necessary  for  the  solution  of  all  prob- 
lems preliminary  to  the  development  of 
plans  for  the  entire  project  of  a  ship  canal 
between  the  two  oceans  and  the  design  and 
construction  of  waterworks  and  sewer  sys- 
tems for  the  cities  of  Panama  and  Colon. 
The  second  purpose  was  tbe  formation  of 
the  preliminary  organization  in  such  a 
manner  as  to  merf:e  elTiciently  into  the  per- 
manent organization  ultimately  require^  (or 


^l 


> 
i 
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tbeactooln 
embnoed  In  tba  aiiUn  aDgbMriiig  ecm- 
■mctkiii  wlthtD  Um  UmtH  ol  tbe  Cum 
Zone."  PieUmtnai?  work  of  snrvays  ntaily 
completsd,  "so  Ui&t  th*  itndln  te  tba 
KatnTM  of  tba  ganani  project  tan  soon  be 
Dndcrtskan."  The  porpoaa  of  tba  lattnnian 
Canal  Commtaakm  No.  3  to  InstoU  and 
opamt*  ooDslderable  numbei  ft  bria  atasm 


Boma  of  tba  irtd  Franeb  plant  bas  baco  toand 
OHibl*  temporarily.  FewIbfUty  of  ainnl- 
ing  tba  Cnlabn  Cut  by  tba  bydnuUo  motlud 
craaldgred.    F^M,  43. 

IMT  wublUtlng  (ovtnmuat  lor  tba  Cwal 
Zone,  wt  Apr.  38,  lM>i,  IMM,  SI. 

Lattar  of  biatructkina  (ram  PiHldut  Koaaa 
valt  to  Iitbmlan  Canal  Commlalon  No.  1, 
tbiongb  Bac.  of  War  Tall,  placing  IiUunkn 
Canal  Commlsalon  No.  1  bi  cbai^  of  tba 
It  of  tba  una,  gfrbig  H  tba  powa 


paopla  of  tba  '. 
tiat  whkJ]  b  d 
k  of  ui  lal  E 
mantary  ordar, 


D.  S.,  Apr. »,  1«M,  T-Oi,  31. 
Latloi  of  Praldant  Rooaevatt,  Oct.  IS,  IMM, 
brtnicttac  Sac.  of  War  Taft  to  pnond  to 

"la  not  tba  porpoaa  of  tba  D.  S.  to  taka 
adTantage  of  tba  rights  amlvrad  opoD  ft  by 
tba  traaty  to  Intarfaie  with  tha  wollhia  and 
pnxparity  of  tba  State  of  Fananu  ot  of  tba 
clllea  of  Cokmand  Pinaiiia,"  FKM.6. 
Bzacntfre  ordar,  in  name  of  PnaMant  Itooa^ 
valt,  Deo.  3,  UOt,  llml  ' 


.    (SeeKo.S8,p.33e3otthl>lDdai:andClvn 


BttOBtka.r-tM,; 


B.B.   (3aeNo.l,p.33aiotthlaIiid«E.)     ^^ 

EuouUt*  ordar 
CompenaBtlon,  P-14,  SSI.  F-ia,01. 

Reoomraendatkms  and  luggotlons,  P^ll,  48.     JnaUea  and  Jndid 
Executive  order,  p-14,  6Bg.  tbh  Indai.) 


Kltcheiu.   (Saa  Comrobsary;  Subebtance;  Em- 
plD^eu;  Labor.) 
Article!  consuniad,  ^19,  MS. 
laborers',  P-OT,  Bfl,  pi.  107. 
Labortn',  Comacbo,  P-a7,  B8,  pli.  IDS,  lOt. 
lAboiHS',  Oorgona,  r-07, 88,  pi.  KM. 
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LaBoea. 

Town  practically  owned  by  the  U.  8.  Instead 
of  being  a  dangeroas  plagne  spot,  made  into 
a  model  camp,  with  booses  in  good  repair, 
frashly  painted,  sappUed  with  electric  light, 
a  water  system,  and  good  drainage.  P^06« 
41 

La  Boea  Dhlaloii.  (See  No.  ISfi,  p.  3861  of  this 
Index.) 

CoTMB  work  frvm  Pacifle  to  Mirafloces,  opei»> 
tkm  of  small  machine  shop  and  marine  ways 
for  repair  of  floating  eqnlpmaBt.  Quarantine 
delayed  work,  and  so  did  sickness  following. 
Surveys,  sound fngs,  and  tidal  observations. 
Old  French  dredge  at  work  on  harbor, 
deepenlog  and  enlarging  ehaonel.  P-Oft, 
115. 

Extends  tram  PedioMigael  to  Panama  Harbor. 
Prior  to  Aug.  10  under  the  immediate  charge 
of  the  engineer  at  Cristobid.  Sunreys:  Com- 
plete system  of  triangalation  established 
from  Pttdro  Miguel  to  Naos  Island  and  points 
iorrooBding  Bay  of  Panama;  topographical 
surveys  made  of  the  look  and  dam  sites  pro- 
posed by  minoEity  Board  of  Consulting 
Engtoeen;  survey  of  Bay  of  Panama;  many 
boring  ^  Taiioas  potnta;  cuimt  observa- 
tioos  Bay  of  Panama. 

Repair  of  plant:  Heavy  rqpain  made  of  float- 
ing plant,  of  dredges,  barges,  etc.  Old 
Fmch  dredge  kept  at  work  dredgfaig  canal 
entrsnoe  east  of  Panama;  about  1,300,000 
e.  y.  dredged  at  oost  of  12  cents  per  c.  y. 
Work  of  division  seriously  handicapped  on 
account  of  shortage  of  labor  and  material. 
1MM,88. 

Labor,  F4M,  13;  F^4MI,  9;  P-06»  5;  F^7,  130; 
FMM,  247;  F-10, 806;  F^ll,  364;  F-13,  377; 
P-13,  372;  F-14,  270.  (See  Convicts;  Em- 
ployees; Messes;  (^larters;  Subsistence;  see 
Nos.  68,  lao,  163,234,  pp.  2863,  2864,  2886,  of 
this  Index.) 

Accidents  and  deaths,  statists,  P^7, 189. 

Act  eliminating  aliens  fkom  operation  of  8-hour 
law,p-ll,6ao,662. 

Attracted  from  fiarms  to  public  works,  ^4MI, 
64. 

Banacks,  Cristobal,  F-09, 220,  pi.  06. 

Brought  to  Isthmus  at  Isthmian  Canal  Com- 
minian  expense,  ^4>7, 140;  F-08, 348. 

Csmps,  F<07»  pi.  104,  ua 

Oolored,  expensive,  P^4>5, 130. 

OnmrnJaaries,  P-(MI»  8, 48. 

Cornmiasary  for,  inadvisable,  F-04, 12. 

Conditlocs,^4>7,78. 

Contrsct  labor,  P-09,  212;  P-10»  311;  P-11, 
354;  F-12,  412;  F-13. 384. 

Cootnct  vs.  hired,  P-07, 16. 

Co8tof,F-07,130. 

Crinle  statistics,  F4>7, 181. 

Colebn  division,  ^4>7, 43. 

Demonlintion,  cause  of,  P-Oft,  108. 

Department  of,  organisatfon,  chart,  P4>7»  pL 
146. 


European  more  disorderiy  but  superior  to 

West  Indian,  P-07, 78, 163. 
Food,  etc.,  P-10,  324;  P-11,  378;  P^12,  400; 

P-13,    306.   (See    Kitchens   and    messes, 

below.) 
Food  supply,  tropical,  P-05, 46. 
Foreign,  consular  complaints,  P-07»  168. 
Hotels  for,  tropical,  P^Oft,  44. 
Houses,  1M>7,  pi.  111.   (See  Houses.) 
Kitchens,  etc.,  P-07,  88,  06,  pis.  106, 106, 107. 

(See  Food,  above.)    , 
Mess  Halls,  P4)7, 06,  pis.  107, 108, 100. 
Obtaining,  for  tropics,  P^M,  12;  PM>5,  0; 

P4)7,25;P-08,247. 
Obtainhig  labor  from  various  souroes^Jamaica, 

Porto  Rico,  Japan,  etc.,  P-04, 13;  P4)7*  25. 
Panama  Canal  conditions  agidnst  oontnot 

work,  P4)7, 18. 
Qnarten,  P-07,  pis.  100-130. 
Quartan,  tropical,  organisation,  ^4MI,  44, 46. 
Ratkms,  etc.,  P-07,  88,  06;  P-10,  334;  P^ll, 

378;  P-12, 400;  P^IS,  306. 
Recreation,  providing,  ^4MI,  8, 55. 
Recniiting    of,    on    sone,    prohibited.   (See 

Orden,  Executive.) 
Sick,  care  of,  P4)5, 50. 

Trains  for,  P-07, 96,  pi.  127;  P-IO,  323,  pi.  66. 
Unskilled,    tropical    laborers    unsatisfsctory, 

P-08,5. 

Labor  and  Quarters.   (See  liabor  above.) 

Has  charge  of  the  hiring  of  all  grades  of  em- 
plojrees  and  of  assigning  them  to  the  various 
departments,  of  providing  and  assigning 
quarten,  record  of  employees;  handles  di- 
reotly  all  hotels  and  mess  houses;  has  general 
charge  of  all  buildingi  on  the  sone  belonging 
to  the  Isthmian  Canal  Commission.  P-Off, 
105. 
Supply  of  efBdent  unskilled  labor  a  problem. 
Tropic  laboren  26  per  cent  to  S3  per  cent 
efficient  only  compared  with  U.  S.  labor. 
Eight-hour  law  applied  to  this  class  not 
deemed  advisable,  as  it  would  add  many 
millions  to  oost  of  canal;  not  expected  by 
laboren  until  they  arrive  and  learn  of  it. 
Isthmian  Canal  Commission  No.  3  recom- 
mends that  labor  on  the  Isthmus  be  excluded 
fkom  the  applicatfon  of  the  8-hour  law, 
contracMabor  law,  Chinese«cclusioii  act,  or 
any  other  law  for  the  protectfon  of  U.  S. 
labor  at  home.  P^>4MS,  9, 10. 
Tropical  labor  inefficient  and  hence  expensive. 
Regular  pay,  good  food,  and  better  over- 
seen  already   producing   more   efficiency. 

p^a,i20. 

Branch  has  charge  of  hiring  of  all  grades  of 
employees,  assigning  them  to  the  various 
departments,  assigning  them  quarten,  etc. 
Directly  handles  all  hotels  and  mess  houses, 
and  has  general  charge  of  all  buildings  on 
the  sone  belonging  to  the  Isthmian  Canal 
Commission.  Table  showing  the  force  in 
the  three  departments  of  construction  and 
engineering,    government    and    sanitation, 
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*iiH  mfttarU  uicl  ioppIINt  zaogftDC  frau 
g,?M  t«  lBff7.  Bmaaaottapplf.BiAiiot, 
tfiV;  Uwtlnlqiia,  1,T»;  Jvulca,  4^1; 
ooaat  towna  and  imall  tsludi,  ID,1M.  Sihii- 
Wi  hbuna  Tvy  wtfatacloij,  batug  paid 
«  mil*  illvar  ps  boor,  as  oompand  with 
3D  cmti  to  ottur  kinds  of  labor.  SUDod 
tabor  obtabMd  tbiooih  noraiUnC  tgiaclm 
In  tbe  U.  S.;  impmrsiigiit  In  giads  balni 

Umrlnd  Dm.,  IMJ,  but  sna  Umd  seal*  not 
hl^ier  tban  In  U.  B.,  maUns  It  dlfflmlt  to 
abtafn  olan  of  nun  noadad.  Clalol  loraa, 
obtalnad  thnugh  ehrll  aarrlca,  not  altocBthv 
aatbbotorr.  Ordinaiy  labor  te  bom  affl- 
ckncy.  "The  majoilt;  work  )iBt  10D| 
anontb  to  git  monar  to  nipplf  tbslr  actoal 
bodll7  nacaraltlM,  «ltli  tba  moU  that, 
vtilla  m  ara  quartarlng  and  caring  fee 
twanly-odd  tbouaand  oT  ttusa  paopla,  ooi 
daOy  aOacUva  loroa  t>  man;  tbooBanda  ln>." 


thnm^  dvD^orrlca  i 
Jime  3D,  IMS,  appros 
11107,  actuall;  4,<H. 
1,«04  mm,  3,038  man  ] 
duitnf  tba  year.  Ui 
from  Wtat  India 
Ummch  asanti.    Jim 


1   nnsolrad 

In  tropical  tabor.    PM 

Qoartcn:   June  30,  IK 


tafga  DombBi  of  Bpantab  laboran  direct 
tram  tba  nortbweatam  ProrliKia  ol  Bpafn, 
*nd  tlao  Idt  aeoiirlDg  trial  ablpmant  of  Can- 
taaaae  Cbluaa.  Upon  fixmaut  ol  lock^evat 
plan,  S.OOO  to  S.OOQ  addltkoial  ampkiyaea 
ooold  ba-re  b«an  u*ed;  daiay  bani  tbeb  not 
baing  AvaUabla.    Eating  boosu  eatablbted 

idon  took  cbar^  of  hotalfl,  ato.,  opvuid  ftr 
vblM  employaa  tmtU  battar  arrangemanta 
ooold  be  made.  Ycar'e  mnk  of  labor  and 
qoaitai  bnuib  aatlsbcloty.    Baltorad  tbM 


n  In  quaila 
tlraly  dieapptartd.    I 


became  of  Ue  caralan 
blUty  that  be  would  I 
laok     of    props'    no 


bweat.  Labom,  ft  to  11  cent*  an  honr. 
IMM,)4. 

ImpoMlble  to  get  latlsluitor;  work  Iran 
tnpfea)  Dsgiaea.  wm  not  take  noortahlng 
tood.  Sp^nlah  labor  afnclent.  White  mco 
«HI  Stand  tsthmbn  eUmata  battar  than 
"black),  wbo  are  loppoaed  to  be  '"■"nnf 
from  piaetically  eventbing,  but  who,  as  a 
matt(r  of  bet,  ara  tabfact  to  almost  erary- 
Iblng."    P-0«,S,6. 

Tnnsportatlan  of,  amount  spaot,  P>4>a,  US, 

LBlMT,qnartetB,Biid  Subslstenee.    [See  Labor 

1907.  ThlidepartntantcharKsdwltbMinirlng 
all  ikQled  and  muklljed  labor  and  Iti  asslgn- 
mant;  la  tbe  custodian  ol  all  Uilng  qnarten; 
mppUea  ramltnra,  dellven  dIstlUed  valir 
and  (Ood  suppUn;  polices  groirnds  aioond 
camps  and  quarters;  has  charge  of  the  Ught- 
lag  ol  camps  and  reeds;  operates  the  hotels, 
mess«,  and  kllcbess  lor  tha  accommoda- 
Uons  of  tbe  employees;  keepe  larrlce  history 
of  eacb  individual  employee;  reoonli  Jeavas, 
etc.;  ai]thartt««  traniiiortatkm,  etc.,  pi4ITi 


road  fumbhea  suppl 
kltcbms,  ate.    Varki 


Smith.    ICa].    Carrot 

mastar,  U.  B.  Army 
tba  department  to  In 
to  liava  cbaisa  of  lal 
dhrlsioD    of  material 


a  to  be  ( 
M  ot  tba  1 
ba  in  charga  oT  Ua] 
AnOlary  Ceipa,  TT.  B 


Latnr:  1,838  men  anipt 
against  3,038  the  ye 
number  amptoyed  on 
from  3,7SO  to  3,383. 
and  1,000  more  W«t 
than  at  tbe  close  of  th 
Weat  Indians  and  3,65 
Eioeas    of    Immlgrat 


fSee  pp.  2S57-2360  fori 
L    explanatioiuB,  etc.    J 
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Qoarten:  TOO  American  famfUm  brooght; 
qoarten  aooomnkodaUng  2S0  ftunJUes  reoom- 
mandad  for  oQOstmctkm.  No  such  conges^ 
tkm  for  married  qtiarters  as  existed  a  year* 
ago.  Laborers'  quarters  ample;  Jncreasing 
teodency  to  go  into  the  bosh  or  tenements 
in  the  towns;  doabtfol  if  move  Is  beneficial. 

Sabsistanoe:  20  hotels  operated  for  Americans, 
25  mess  balls  for  Europeans,  and  31  kitchens 
for  West  Indian  laborers.  Inspection  insti- 
tuted looking  toward  deanUness  of  messes 
and  bett*  food  supplies.    F-08,23,24. 

Crnnm  twary— Organisation;  Operated  by  the 
subsistenee  offloer  of  the  Isthmian  Omal 
Commission  under  the  direction  of  the 
president  of  the  Panama  R.  R. 

Stores:  13  branch  stores,  along  line;  6  new. 

Work:  Supplies  ice,  meats,  bread,  pies,  cakes, 
ice  cream,  and  groceries  of  all  Unds,  as  well 
as  laundry  service,  to  the  hotels,  messes,  and 
kjtchens,  and  to  employees  of  the  Isthmian 
Osnal  Commission. 

Sales:  S3,736,(»7.11. 

Equipment:  Coffee-roasting,  Ice-cream,  and  pie 
and  baking  plants  added  to  the  main  com- 
missary Cristobal. 

Employees:  Average,  742.  Cost,  1430,343.75. 
P-<»8,30. 

Laboratories.   (See  No.  108,  p.  2363  of  this  Index.) 
Board  of  health.   (See  (^vH  Administration; 

Sanitation.) 
Ration  supplied,  relative  value  of,  P-18»  397. 
Table  showing  those  brought  to  the  Isthmus 

and  amount  expended  for  transportation, 

P^7,l«>;  ^4)8, 24S. 

Ladder  Dicdsca.   (See  Dredges.) 

Lake  Bohlo.    (See  No.  17,  p.  2361  of  this  Index.) 

LakeGamboa. 

Probable  area,  P-oa»  13. 

Lalce  Gatmi.   (See  Locks;  Dams.) 
Views,  F^18, 138,  pi.  25. 

Lamps,  Blectrie. 

Gatun  Locks,  F-14,  pis.  87, 88, 89,  oa 

Landtngs. 

SmaU  boat,  F-ld,  220. 

Small  boat,  Pacific  terminals,  P^14, 198. 

Lands.  (See  Bufldings;  Damages;  Civil  Admhiis- 
tntkm;  see  Nos.  60,  116,  188,  pp.  2362, 2368» 
2386  of  this  Index.) 

Acts  reiatiug  to  acknowledgment  in  scoe  of 
deeds,  etc.,  of  U.  8.  and  D.  C.  lands,  1^11, 
660. 

Acts  relating  to  survey  of  sooe  lands,  F-ll« 
570,576. 

Acts  relating  to  use,  control,  and  ownenhip  of 
U.  8.  lands,  in  sons,  F^ll,  569. 

ConuAlssSoner,  F^14, 599. 

Diviskm  of  lands  and  buildings,  ^4>7, 157. 

Expropfiatkm  proceedings,  P^iff,  68. 

Geokigioal  riasslfioatfcm,  sons,  F^13, 680. 

Land  matten  of  the  Isthmian  Cuial  Commis- 
sion, puia,  618. 

Lead  ofBoe,F-U,  488. 


Leases,  F-11*  433. 

Leases,  commercial  uses,  terminals,  P-13, 221. 

Leasing  of  lands  transferred  to  land  office, 
F-11, 418. 

Orders  relating  to  all  sons  lands  being  neces- 
sary for  canal  purposes,  P-13, 614. 

Panama  R.  R.  leases,  P-18, 523. 

Private,  exemption  of  "Los  Sabanas"  from 
Executive  order  making  all  private  lands 
necessary  for  canal  purposes,  P-13, 616. 

PubUc  land  service,  P4)8, 268;  P-09, 259. 

Reclamations,  terminals,  P-14«  207. 

Survey  of  cone  lands,  P-10, 299;  P-11, 275. 

System,  recommendations  and  suggestions, 
P-11,  498. 

Lands,  lathminii* 

Recent  rise  of,  geok)gioal  data,  P-18»  674. 


(See  Slides.) 


Lands,  Zone. 

Land  agents  appointed  to  can  for  the  U.  S. 
lands,  etc.  Survey  in  progress  of  location  of 
towns  and  villages.    P-05, 67. 

Leasing  of  lands  for  agricultural  uses  being' 
encouraged;  121  leases  made  of  this  kind. 
Ever-present  market  for  fresh  vegetables, 
etc.    P-08,33. 

Diiflcult  to  foresee  uses  to  which  land  in  sons 
may  be  put.  Within  limits  of  sone  436 
sq.  m.,  of  which  about  73  sq.  m.  in  private 
ownership  and  363  sq.  m.  owned  by  U.  8.; 
of  latter,  96  sq.  m.  occupied  by  canal. 

Large  part  of  U.  8.  land  required  for  military 
and  naval  purposes;  not  unlikely  that  addi- 
tional lands  will  be  required  by  other  de- 
partments of  U.  S.  Position  of  Republic 
and  its  two  cities  with  respect  to  sone  makes 
it  necessary  in  interest  of  harmony  that 
Spanish  laws  now  in  force  shall  obtain. 
Rules  and  regulations  for  government  of 
sone,  made  effective  subsequent  to  58th 
Ckmgress,  should  be  approved  and  changes 
should  be  authorized  to  meet  new  conditions 
as  they  arise. 

Under  existing  law,  lands  may  be  leased  for  not 
exceeding  25  years,  with  undentanding  that 
cost  of  improvements  shall  be  reimbursed  to 
lessee  in  case  lands  needed  for  other  purposes, 
(lenerally  the  rule  that  land  taken  for  U.  S. 
purposes  never  sufficient  and  must  always  be 
extended,  and  from  experience  gained  in 
jnioee  agreed  upon  for  lands  taken  for  canal 
purposes,  improvements  always  expensive. 
For  most  part,  configuration  of  ground  not 
suitable  for  extensive  Ihnning;  material  obsta- 
cles tend  to  hinder  agricultural  development; 
perpetual  title  can  not  be  assured;  and  Span- 
irii  system  of  taxation  must  be  continued  to 
avoid  friction  on  account  of  unfsir  compe- 
tition with  Panamans.  Inducements  of- 
fered not  likely  to  attract  Americans.  Other 
ooeopants  are  desirable.  Town  sites  already 
established  populated  by  laborers,  a  class 
which  should  be  repatriated  after  work  can. 
no  longer  be  given,  and  growth  of  such 
towns  should  be  discouraged.    Greater  the 
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amoant  of  land  leased  and  number  of  town 
sites  established  and  occupied,  greater  will 
be  cost  of  sanitation  and  civil  goremment. 
For  several  years  to  come  believed  tbat  best . 
policy  will  be  to  keep  all  U.  S.  lands  for 
XT.  8.  purposes.  Military  force  located  on 
Isthmus  will  be  charged  with  its  own  sanl- 
tatfon.  Beservation  of  all  lands  for  U.  8. 
use  would  result,  therefore,  in  mtnimnm 
costs  for  these  two  items. 
Zone  occupies  unique  position  among  outlying 
possessions  of  U.  8.,  and  on  this  account  re- 
quires special  treatment.  Construction  of 
canal  is  original  purpose,  and  to  this  purpose 
everything  within  sone  subordinate.  After 
completion  everything  must  be  subordinated 
to 'operation  of  canal.  Aiwmnfng  that  canal 
bu&t  for  benefit  of  commeroe  of  worid,  never- 
theless is  military  asset  to  XT.  8.  and  condi- 
tion may  arise  in  which  military  necessities  of 
XT.  S.  will  be  paramount.  During  certain 
periods  operatfon  of  canal  for  commercial 
purposes,  entirely  separate  and  distinct  from 
military;  there  are  times  when  military 
necessities  predominate.    P-1 1«  02. 

Larvaclde. 

AppUcatfon,  a^Uoost  mosquitoes,  F-lOt  434, 
pi.  71. 

lAterals. 

Form  for  connection  of  side  wall  culvert  and 
laterals,  F-11,  pi.  111. 

Laimdiy. 

Interior  of,  Cristobal,  F-11, 384,  pi.  76. 

lAW,  Depftrtment  of.  (See  Civil  Adminlstm- 
tlon;  see  Nos.  116, 252,  pp.  2363-2368  of  this 
Index.) 

Civil  cases,  P-12, 620. 

Judiciary  department,  work  of,  F-OTt  171. 

Library  of,  F-11, 402. 

Organization,  chart  of,  1^11,  pi.  138;  1^13, 
pl.l23;F-18,pl.l37. 

Bevisfon  of  laws,  P-1 1, 407. 

Salary  increases,  P-12«  500. 

Law,  DepartnMnt  (Operation.) 

1911.  By  Executive  order  of  the  President, 
Apr.  16,  1010,  position  of  counsel  and  chief 
attorney  created  with  spedfio  duties,  and 
filled  by  appointment  of  Judge  Frank  FeuHle. 
XTnder  the  order  he  is  legal  adviser  to  Isth- 
mian Canal  Commission,  chairman,  and 
head  of  department  of  civil  adminJtotmtion; 
in  addiUon,  ha  has  direction  and  control  of 
all  litigatfon,as  well  as  supervision  and  direc- 
tion of  all  prosecutions  for  oflenses  against 
law.  Executive  order,  Jan.  8, 1006,  created 
a  department  of  law,  chaiged  with  general 
supervision  of  legal  matters  pertaining  to 
Isthmian  Cuoal  Commission,  indudhig  ao> 
quisition  of  right  of  way  and  adjustment  of 
land  damages.  XTnder  this  order,  land 
questions  handled  through  prosecuting 
attorney  on  Istfamos  by  general  counsel  in 
Washington.  After  resignatkm  of  general 
counsel,  Apr.  30,  1000,  only  such  land  mat- 
ters oonsidiBred  by  prosecuting  attorney  as 


needed  Immediate  attention.  Laadtiiks'ja 
Xsthmos  are  in  unsettled  state,  sad  «.u 
oomptotion  of  canal  ooostmctian  in  s^  : 
became  necessary  to  adopt  some  iLcastra 
looking  to  adjustment  of  land  sftosika  a 
soon  as  possible.  Decided,  therefore,  tha 
all  questions  afleetlng  Jaxids  on  Istte^ 
shohld  be  handled  by  coonsel  and  efc.^ 
attorney,  and  with  this  in  view  deputise: 
of  law  placed  under  direction  of  couDsd  tss 
chief  attorney. 

Qnestioos  affecting  lands  belonging  to  Pacss* 
B.  B.  handled  by  land  office  of  that  orpd- 
sation,  and  those  affecting  lands  owned  tj 
Isthmian  Canal  (Commission  handled  b  J  IflB4 
department;  and  though  coonsel  and  chief  &*- 
tomey  isalsoattomey  for  Panama  B.  S, 
deemed  advisable  to  consolidate  aU  land  133^ 
ters  on  Isthmus.  Effected  Kay  1, 1911,  acic 
Executive  order  of  Jan.  19, 1011,  by  cnstia 
of  land  office,  to  which  were  transfarred  i. 
papers,  maps,  records,  and  other  docozrrrs 
relating  to  lands  owned  or  oontrollsd  ij 
XT.  8.  in  looe  and  lands  auxiliary  to  obsI 

Act  Feb.  27,  1900,  relating  to  use,  eantr. . 
and  ownenhip  of  lands  In  sone,  antbome 
President  to  lease  land.  No  lessee  ntrif 
under  this  act,  but  practice  of  issuing  kesa 
by  authority  of  Sec.  of  War  adopted  cd 
continued.  By  Executive  order  Oct  * 
1910,  such  leases  to  be  executed  by  oSse 
In  charge  of  land  office,  with  ^proral  i 
head  of  dq;Nutment  of  civil  administratis' 

Aug.  6,  1906,  to  June  30,  1910, 11  joint  co 
mission  awards  paid  by  XJ.  8.  for  lends  takia 
over  for  canal  purposes,  amounting  u 
9142,515,  and  joint  oommiBlnn  hsviag  tOei 
to  agree  in  3  claims,  they  were  settled  3 
accordance  with  flndtnpt  of  umpire  is 
161,000.  During  same  period  16  tncts  d 
land  acquired  by  U.  8.  for  csnsl  parpoM 
under  private  agreements  with  tnmtts  kc 
947,215.74,  and  60  claims  for  damsges  to  crops 
and  improvements  settled  lot  9S,a87.9&.  Ifi 
addition,  68  claims,  amounting  to  S8,7WiS» 
paid  between  Apr.  8, 1910,  and  JuDsSOfeD^- 
ing  on  account  of  fire  at  Nomlue  de  Pius. 

Duringyear  Island  of  Katgaiita  In  MsmmDo 
Bay  near  Colon  and  one  or  two  (KQursaaH 
holdtngs  acquired  by  payment  of  H23IL  Ifi 
addition,  112  dafans  for  damages  arisias  ia 
conneetfon  with  excavation  woik,  lerrfrs, 
road  building,  and  other  canal  ectiTitks 
settled  for  sum  of  $4,532.37.   Ten  additioDei 

'  claims  for  fire  at  Nombra  de  Dies  settled  fr 
9436.20.  208  claims  in  area  of  Lake  GetBB. 
indndlng  valleys  of  Chagns,  Oaton,  tod 
Trinidad  Bivacs,  adjusted  and  peid  tif 
946,104.50.  983,964.85  paid  to  CSdbtifia 
Coooannt  <3o.  by  Panama  B.  B.  tedaauia 
fkom  oancellatfon  of  lease  held  at  Too  PotBL 

,   Total  paid  on  claims  during  year,  ttO,44Sii 

Executive  order  onilfnfng  dutieiofeanBei 

and  chief  attorney  gives  to  latter  eqial 

anthocity  with  judgM  of  courts  of  noe  to 

Issue  subpoenas  for  wltnessei  in  crimiztti 

and  to  examine  wHnesses  ante  flUb 


rSee  pp.  2307-2360  fori 
L    explanatioiia,  etc    J 


THfi  PANAMA  CANAL. 


2491 


in  invwtigitVm  of  ofloiiBw  a^Uoost  laws  of 
ions.  TTifnrmatian  In  civil  case  may  also  be 
fUed-  by  pvosecnting  attorney,  assistant 
prosecuting  attorney,  or  other  counsel 
specially  designated  by  bead  of  departnient 
of  civfl  admlnfatratiop,  as  well  as  by  counsel 
and  chief  attorney.  Order  contained  sub- 
stantial modtflcatton  of  existhig  law,  pro- 
viding moie  expeditious  method  of  prose- 
cuting criminal  cassi. 

Conflicts  between  agentsof  Istfamian  Oanal  Oom- 
misBlan  engaged  in  canal  coDstractkni  and 
shipping  interests  begui  to  azise  relative  to 
il^tsof  parties  to  use  of  waters.  Resulted 
tn  enactment  of  tegfctlatkm  to  prevent  intre- 
ftavDoe  with  canal  construction,  authorising 
Isthmian  Canal  Commtwfcm  to  establish 
rules  and  legulatioos  respecting  use  or  passage 
through  canal  channel  and  all  other  navi- 
gable waters,  and  folly  protect  such  navigable 
channels  from  injury  or  obstruction. 

During  ezistenoe  of  municipal  governments  in 
sone  taxes  assessed,  levied,  and  ooUeoted  by 
municipal  authorities  for  benefit  of  local 
treasuries.  Municipal  governments  abolished 
by  Executive  order  Apr.  15, 1907,  and  fono* 
tions  of  municipal  officers  vestsd  in  district 
tax  ocdlectOEB,  under  supervision  of  ooQeotor 
of  revenues.  Oonftision  resulted  as  to  rtght 
of  forteiturs  of  property  to  lone  government 
in  delteilt  of  bidden  at  tax  sales.  To  rsmedy 
existing  canditJODS,  Executive  order  Oct.  4, 
1910,  abolished  office  of  district  tax  oolleotor, 
and  powers  and  duties  of  this  office  vested 
in  collector  of  levenoes,  to  be  exercised  by 
him  through  deputies.  Order  also  provided 
that  property  sold  for  taxes  should  be  ftir- 
feited  to  sone  in  deiratt  of  bidden  at  tax 


Counsel  and  chief 'attorney  caDs  attention  to 
necessity  of  compiling,  revising,  and  adding 
toexisting  legislation  so  as  to  establish  simple, 
complete,  conelated,  and  efficient  system  for 
ctvfl  govenunent  of  sone.  Administrative 
laws  also  in  need  of  reviskn,  so  that  duties 
of  various  departments  may  be  dieaily  de- 
fined and  ooordinated.  Law  of  dvil  pro- 
cedure, criminal  code,  and  law  of  criminal 
pfooedure  also  need  revision.  Held  In  abey- 
ance until  policy  of  U.  8.  with  nknoee  to 
sone  detennined.   1^11,  M*60. 

1913*     ncmpra— irmftl  UgfalalAwi  ftg^wtfng#<fm^ 

not  enacted  until  after  dose  of  fiscal  year. 
Aug.  24  Panama  Canal  act  made  effective 
and  sundry  civil  act  approved  on  same  date, 
malring  appropriations  for  current  fiscal  year, 
contains  legislative  provbions  affecting  csnal. 
In  addition,  10  Executive  orden  having 

-  effect  of  hiw  issoed  to  provide  for  cases  and 
oonditians  which  had  arisen  and  which 
necessitated  enactment  of  provfaloos  to 
cover  them. 

Attention  already  caQed  to  neoeatfty  of  a  re- 
vision of  Oanal  Zone  laws,  in  order  that 
legislation  might  be  brought  under  one  com- 
plot*  eofffslated  system.  Head  of  depart- 
ment of  law  advocates  remedying  condition 


by  embracing  in  one  code  all  Colombian  and 
fanaman  laws  deemed  expedient  to  keep 
and  repealing  the  others.  Revision  of  ad- 
ministrative laws  also  necessary. 

Assistant  prosecuting  att<Mrney  handled  crimi- 
nal matters  in  the  sone  during  the  pcut 
year;  615  cases  dispoeed  of  in  three  circuits; 
398  resulted  in  convictions,  139  in  acquittals, 
66  in  dismissals,  and  in  12  defSendauts  were 
fugitives  and  not  anested.  Makes  consider- 
able increase  in  number  of  criminal  cases, 
due  in  part  to  large  number  of  prosecutions 
for  gambling  and  for  violations  of  navigation 
laws;  increase  in  idle  population  prot)ably 
responsible.  Four  criminal  cases  passed 
upon  by  supreme  court  of  sone;  two  resulted 
in  afflrmance,  in  one  trial  court's  finding 
reversed,  and  fourth  was  habess  corpus  pro- 
ceeding brought  originally  in  supreme  court. 

Cases  arise  occasionally  in  which  unlawful 
intrusions  made  upon  public  lands;  no  au- 
thority for  anyone  in  tone  to  submit  title 
of  U.  S.  to  judicial  ascertainment.  If  land 
be  needed  for  canal  purpoees,  hitmdera 
ordered  to  leave;  on  failure  to  do  so  are 
ejected  by  police.  When  lands  intruded 
upon  not  needed  for  oonstructioo  purposes, 
i^ipeal  taken  to  courts  to  evict  occupants. 
On  this  theory  several  suits  instituted  on 
betialf  of  Isthmian  Canal  CammlssJon  and 
225  acres  of  land  between  cemetery  at  Mount 
Hope  and  quartermaster's  corral  at  Cristobal 
recovered  for  U.  8.  and  Panama  R.  R. 
Several  disputed  land  claims  pending  which 
might  be  adjusted  amicably  if  commission 
were  authorised  by  Congress  to  agree  upon 
boundary  lines  with  claimants. 

Several  small  tracts  acquired  from  private  per- 
sons by  deed,  and  claims  will  not  be  submit- 
ted to  Johit  commiesion  for  adjustment. 
Amount  aggregated  979  hectares  and  consid- 
emtion  99,818.  In  addition,  31  quitclaim 
deeds  taken  by  Panama  R.  R.  from  squatters 
at  Toro  Point;  consideratfon,  95,578. 

295  revocable  licenses  issued  for  315  lots  in  town 
sites,  calling  for  annual  rental  of  92,529.09. 
11,536  obtained  from  monthly  licenses  cover- 
ing 27  rooms  in  housee  belonging  to  Isthmian 
Canal  Commission  at  Gorgona,  and  9900 
additional  for  rental  of  1  house  at  same  place. 
P-ldt53-«4. 

1913.  In  anticipation  of  iaundatioo  of  Oatun 
Lake  area,  number  of  towns  along  line  of 
old  Panama  R.  R.  between  Gorgona  and 
Oatun  cleared  of  population;  as  result, 
administrative  district  of  Gorgona  abolished 
and  its  territory  added  to  district  of  Empire 
for  Judicial,  adminlstra^ve,  and  political 
purposes,  by  Executive  order  Sept.  2,  1912. 
Order  also  abolished  office  of  senior  district 
judge  and  reduced  number  of  district  Judges 
to  8. 

Psnama  Oanal  act  Aug.  24,  1912,  authorised 
President  to  declare  aU  land  and  land  under 
water  within  sone  necessary  for  construction, 
mafntenanoe,  epention,  sanitation,  and  pro- 
tection of  Panama  Canal.   Executive  order 
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bsuad  Dec.  5, 1912,  dincted  all  land  and  land 
under  water  within  limits  of  lODe  be  taken 
posBession  of  and  to  exttnciilBh,  by  agreement 
when  praetioable,  aU  dafms  and  titles  of  ad- 
verM  claimants  to  ooeopancy.  Negotiatlans 
pending  between  U.  8.  and  Panama  for  ex- 
change of  lands  known  as  Las  Babanas,  lying 
contiguous  to  Panama,  In  tone,  for  certain 
harbor  areas  in  Cokm;  Executive  order  Feb. 
IS,  1013,  issued, modifying  provisions  of  order 
of  Dee.  5, 1012,  exempting  privately  owned 
lands  in  territory  under  negotiation  from  be- 
ing acquired  by  XT.  8.  Mar.  19, 1913,  order 
iBsoed  protecting  from  wanton  kHIbig  or 
ii^Jnry  birds  of  aone.  Order  Mar.  20|  1913, 
Mngfwifng  order  Feb.  5, 1912,  collector  of  rev- 
enues authorised  to  administer  upon  estates 
whkh  consisted  of  peiaonal  property  only,  re- 
gardless of  value  of  estates,  maximum  value 
previously  fixed  being  fl,O0O.  Under  existing 
law,  estates  of  deceased  or  insane  employees 
of  Isthmian  Canal  Commission,  sixne  govern- 
ment, and  Panama  R.  R.  administered  by 
collector  of  revenues  free  of  cost.  ActioDS  of 
ccrilector  subject  to  supervision  and  approval 
of  Circuit  Court  of  Fint  Judicial  Circuit  of 
sone. 

Complaints  ttiat  agents  of  foreign  corporatloos 
whose  flnwiHiU  condition  doubtful  doing 
business  te  sooe.  Order  issued  Mar.  20, 
1913,  requMng  foreign  corporations  or  Joint- 
stock  companies  to  file  articles  of  incor- 
poration with  collector  of  revenues  for  some, 
together  with  information  to  enable  col- 
lector of  revenues  to  base  conclusion  as  to 
solvency  of  concern.  In  addition,  foreign 
corporations  required  to  file  authorisation 
with  collector  of  revenues  to  represent  them 
in  all  suits  and  legal  proceedings  in  sone, 
and  to  pay  annual  tax  of  $50.  Order  has 
had  effect  in  keeping  out  undesirable  con- 
cerns. 

Apr.  15,  1913,  maritime  quarantine  regula- 
tions tar  sone  and  harbors  of  Panama  and 
Colon  in  Republic  established  by  order,  to 
take  effect  upon  the  date  on  which  Panama 
Canal  is  officially  and  formally  opened  by 
President  of  U.  S.  Regulations  promul- 
gated in  advance  that  shipping  interests  and 
public  may  have  inlormation  in  regard  to 
quarantine  requirements  of  canal  and  sone. 

Prosecution  of  criminal  oases  conducted  by 
assistant  prosecuting  attorney;  021  cases  dis- 
posed of  in  3  dicuits;  449  convicted,  111 
acquitted,  charges  against  64  dismissed,  and 
in  7  cases  defendants  fugitives.  One  disbar- 
ment proceeding  brought  in  supreme  court 
against  attorney  of  sone,  and  defendant 
disbarred.  ' 

127,606.50  paid  by  Isthmian  Canal  Commlssiao 
in  settlement  of  claims  presented  by  squatters 
and  occupants  of  lands.  Several  tracts  ac- 
quired from  private  persons.  Quitclaim 
deeds  obtained  tar  U.  S.  for  holdings  at  Santa 
Isabel,  El  Enoanto,  Victoriano,  and  P^Ja. 
Mar.  31, 1913,  aU  unexpired  Isthmian  Canal 
Commission  leases  for  building  lots  and  agri- 


cultural property  terminated;  on  that  -is* 
there  were  174  leases,  covering  99  hcct^iri-' 
agricultural  land  and  lOB  baHding  lots,  tri^ 
would  have  remained  in  tatoe  until  Ji.ce 
1013,  had  it  not  been  for  caooallatioii. 

312  revocable  licenses,  covering  347  buS'iii. 
lots,  in  foroe  June  30, 1913,  Galling  for  aono^ 
rental  of  92,816.96.    P-13,65-«7. 

(See  Executive  department,  p.  3368  of  t.. 
Index.) 


•  BiKl&t-lioiir. 

Act  eliminating 
P-ll,6fl0,a62. 


aliens  from    optsBt 


b>-. 


Laws.    (See  Nos.  30,  152,  pp.  3Se2,  23M  of  * 

Index.) 
Administration  of  estates  of  deoeosed  r. 

employees,  ^4>ff,  199. 
Canal  Zone,  ^4)5, 195. 
Laws  passed  by  preceding  commissian  1 1 

mian  Caxial  Omimission  No.  3)  sahaecicr 

to  last  annual  report,  P-OO,  195. 
Legislation,  P-1 1,433. 
Municipal  governments,  idatiiig  to  origac 

tlon  of,  P-Off,  197. 
Navigation,  P^14«  363. 
Ports  of  entry,  relating  to,  sone,  P-OS,  19S 
Right  of  exjxopriation,  relating  to  real  e^-v 

and  immovable  property  within  the  xn::*, 

and  as  to  personal  property  and  proper. 

that  is  partly  personal  aiKl  partly  rsU.,  a~ . 

providing  the  method  of  prooadnre  ibr  exer- 

dstaig  that  right,  P-Oft,  195. 
Zone  government,  relating  to 

the  executive  branch  of,  V-OS^  ISB. 


lAwsufta. 

Civil  cases  hivolving  the  U.  S.  and 
R.R.,P-14«521. 


the  Panani 


Act  relating  to  prohibition  of  allowancv  L-r. 
F-11,571,577,580. 


Gatun  Splttway  gates,  1^14.  pb.  109,  no. 
Test  for  correction  for  leakage  of  cylindr  -Ji 
valves,  1^18, 88. 

Leases.   (See  Lands.) 

Land,  terminals  for  oommerdal   oaes,  P-13. 

221. 
Panama  R.  R.  leases  in  effect,  P-1 3,  523. 

Leaves,  Lockiifate.    (See  Gates;  Locks;  Da:a- 

Legal  Department. 

Department  created  by  act  8,  yp^***^mn  d^-^ 
CrnnmisBton.  Charged  with  all  litic^ti-s 
before  courts  of  special  tribunals  of  the  raie. 
and  advises  the  governor  and  the  cozrn.N- 
aion  respecting  questions  of  law  arising  m 
the  administration.  Piesents  the  inr^i«ts 
of  the  U.  S.  in  the  courts  of  Pan^::^ 
(Charged  with  the  duty  of  negotiating  Kt 
the  purchase  of  real  estate;  only  3  cases  o( 
latter  kind  had  to  be  settled  on  an  ei(r> 


pciation  ptaia.  Many  cases  of  danu.^  | 
oansed  by  municipal  enghieen  and  tb«  it-  \ 
paitment  of  health  settled;  one  iinsati^<d 


adoocete.  J 
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gtofap  led  to  onmlnittai  of  •!!  Utlag  on  the 
Isthmoi,  witb  til*  jwolt  tbst  It  developed 
an  t2»  iaad  bebniB  •ttbar  to  the  U.  8.  or  to 
Fiumnia  B.  B.  Aug.  16,  1904»  peoal  code 
eoacted  tad  put  in  Idvm;  natlTts  tdapted 
tbtsnaBinBlmlMBaj,   ZoDoooosidoredpno- 
tieallyfrMofedziie.  QimbUng  lappnesed. 
Immodiato  trlab,  tmoldliif  expnn  and  de- 
lay.   FMM^ti. 
B«oc9uilntion,  Sept.  6, 1906,  of  le^a  depart* 
meat  of  Ifthmian  Genal  OoinnttMlna  and 
Booo  Jn  oaqjnnetloii  wltli  legal  deputnunt 
of  Fsanama  B.  B.,  IMi^  43. 

dcislatioii,  F-07,  145;  P-08»  365;  P-00,  367; 
P-IO,  »3;  Fwil,  «2;  P-19.  456;  P-lSb 
450;  F-14»  421,  611.  (See  Clvn  Admlnisti*- 
tlon;  see  Noi.  45,  160,  pp.  2362, 2364  of  thii 
Index.) 

Department  of  law,  P-12,  615.  (See  Law, 
above.) 

Lbt  of  laws,  ordeiB,  etc. ,  1^1 1, 433, 543;  P-lSt 
593;  F-13,606;  P-14,553. 

Understanding  of  relation  of  legislation  of 
Congress  to  Isthmian  Canal  Commtsslon. 
Assumed  that  Isthmian  Canal  Commtekm 
"does  not  possess  leglslatlTe  powers  as  to 
the  national  endeavor  of  constracting  the 
csaml."  •  e  •  « The  commission  exerdsei 
the  powers  of  legislation  appertaining  to  the 
government  of  the  Canal  Zone."   ^4>4«  70. 

Upcrs.   (See  Asylum.) 
Cobmy,  F^IO,  4H  pl*  M. 
Leprosy,  report  of  Palo  Seoo  Asylum,  P-13» 

64B. 
Palo  Seco  Leper  Asylmn,  r^4M>»  a04;  F-lOb 

430;  r-ll«6a6;  F^13»651. 

Levees. 

Atlantic  divlskm,  F-11. 127. 
For  retaining  hydranllc  fill  near  MIndl,  east  of 
Panama  R.  R.  relocated  line,  P-ll«  104; 
F-l«,  lU. 

Levels,   Precise.   (See   Surveys;    Triangulatlon; 
BfiDchmarks.) 

Levels,  Water. 

Oscillations  of,  Pedro  lOgiiel  Looks,  P-14, 
pb.  74, 76. 

Lfbiarlca.   (See  Recreation.) 


Executive  order  relating  to  praotloe  of  medl- 

cfaie,F-l«,611. 
Fees,  VxOS^  258;  P-OB,  360;    P-10;  1^11, 

419;  F-12,  461;  P-14,  366,  400. 
Navigition,  canal,  P-14»  366. 

Uchting  and  Buoylns.  (See  Eleotricity;  Bea- 
cons; Bhmlnation.) 

BallMa,  Pbl4«  174, 225. 

Bittkwator,  P-13,  pL  87. 

Canal,  costs,  P-ia,  305. 

Ceotna  division,  P-11, 148;  1^12, 159. 

DivisiooofUghthoi]ses,Pui4p03.  (See  No.  260, 
p.2366oftiiisIndex.) 

Electricity  tor  heaoQns,p2ao,  P-12,  pi.  77. 

£J«tffc lifting planm>Li2,  275. 


Electrlo  light  and  air  oomptessor  divlskm, 

P^12,374. 
Frant  range  towers,  Oatim  I^ka  saotlon,  and 

beaoons  for  Culebia  Cot  and  Oaton  Lake 

■eotlon,  1^11,  pi.  98. 
Light  and  power,  looks,  P»l  It  81. 
Lighthouse  servioe,  P-14, 362. 
IfaintaDiDoe  of  ba&dlng  and  street  lighting 

system,  1^14»  88. 
Operation  of  plant,  P-10, 378;  P-18, 266. 
Plant,  P4>7,  B5\  P-il,  SU. 
Proposed  project,  P"l  1,  pL  80. 
Ranges,  P-12t  pi.  76. 
SuhdlvWon  of,  P-10, 360;  P-11*  340. 
Ranges,  dearing,  P-12«  101. 
Range  towen,  plans,  1^11«  pis.  90, 91. 
Range  towecs,  Gatmi  Lake  isotlon,  1^11, 

pl.9X 
Tanninal  oonstractlon,  P-14, 168. 
West  breakwater  light  and  Jag  signal,  P-13, 

pL87. 

Llghto  and  Pof  SMgmals. 

West  breakwater,  vertical  section  and  plans 
(floor),  lighting  and  buoying  canal,  1^12, 
pi.  76. 


Depoaits,  aone,  P-18, 677. 
Bmpefador  Umsstone  beds  near  Las  Ossoadas, 
P^18,66^pL7S. 

Ilneb  Attonatlw  CaaaL 

Sorreya  begun  Ibr,  between  Oaton  and  Bohio, 
IM>4,41. 

line.  Pipe.  (See  Fnel,  OIL) 

For  handling  plant,  Oaton,  P-00^  61. 


(See  Eleotrldty.) 
Manholes,  coven,  dooto,  ets.,  P-1 1, 82. 
Tie  lines,  P-1 1,83. 
Transmission  system,  P-14,  IOOl 


Electrlo,  44fim  volte,  P^18, 11. 
Eleotricity,  P-18, 98. 
Stations,  P^14,  316. 
Substation,  Mtaaflores,  1^14,  pL  70. 


Timbering  and  lining  of  tonnel,  ICIraflom, 
rL00,143,pl.7a 

Liquor.   (See  Oiden,  Executive.) 

High  license  for,  advantages,  P-05, 71. 
StatiBtks,P^ll,432. 

Uthogtrnpliy*  (See  No.  137,  p.  2364  of  this  Index.) 

UveStoek. 

Livery,  F-07, 106. 

Stabling  and  foragtaig,  statement  of  details, 
P-06,234,346. 


Unloadtaig  plant,  Oatun  Locks,  P-11, 114. 
Unloading  plant,  material  for  Oatun  Looks, 
P-12, 134. 

LobnIU  Bock  Bleaker.   (See  Bviaker,  Lobnite.) 
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Loekages,  F^14, 74, 115-119. 
"AmtancA,"  F^14, 110. 
"Anoon/'  F-14, 119. 

Lock  and  Dam  Constractloii*  Department 

of.   (See  No.  220,  p.  2306  of  this  Index.) 

Lock  and  Sea  Level  Canals.  (See  Noe.  174, 176, 

182, 212,  p.  2365  of  this  Index.) 
Oompaatfve  danger  of  two   types,  PmoS 

137,142. 
Transtommtion,  leport  of  com-mlttee  on  lock 

canal.    Appendix  P.   F-OOS  411-413. 

Lbek  CanaL  (See  Nos.  159, 181, 188, 190, 216,  pp. 
2364, 2366  of  this  Index.) 

Act  prescribing  lock  canal,  1^11*  560. 

Estimates,  supplementary  to  minority  report. 
Appendix  T.    FOO*,  425, 426. 

Map  showing  line  of  jnoposed,  summit  eleva- 
tion 85',  Puoe»,  7,  pi.  8. 

Profile,  cross  sections,  V-KHI^t  7,  pis.  9, 10. 

Profile  of  proposed,  with  sommlt  elevatkm  at 
txy,  apiiroved  by  Board  of  Consulting  Engi- 
neers for  oomiwrison  with  aea4evel  canal 
I»roJect,  P-OG*,  7,  pi.  4. 

Traffic  capacity,  with  smnmit  level  at  eleva- 
tion 85.  Appendix  L.  By  Alfred  Noble 
and  Joseph  Ripley.  With  tables  showing 
actoal  capacity  experiences  at  St.  Marys 
Falls  Oanal,  Mich.    P-OG*,  ar7-«». 

Locks,  F4>7,  5;  F-08,  7;  P^)0,  33;  F-10,  47; 

P-11,  66;  F-12,  09;  P-13,  73;  P-14,  6. 

(See  Cranes;  Gates,  Lock;  Gates,  Sea;  see 

Nos.  13,  186,  209,  231,  239,  249,  255,  pp.  2361, 

2365, 2366, 2367, 2368  of  this  Index.) 
Anchorage   and   compression   tests,    Gatun, 

P-OO,  46, 47.  • 

Anchors,  details,  1^1<I»  pi.  76. 
Approach,  lake,  Gatun,  1^18, 138. 
Approach,  side,  and  wtog  waUs,  Pedro  Miguel, 

P-10^  pi.  75. 
Approach  wall,  north,  bird's-eye  view  from  hill 

at  east  end,  Pedro  Miguel,  P^IS,  204,  pi.  47. 
Approach  wall,  north,  ftmns  for,  Pedro  Miguel, 

P-12,pl.90. 
Approach  waD,  north,  Inteiior  view  of,  Gatun 

lower  locks.  May  26,  1913,  P-13*  138,  pL  21. 
Approach   wall,   north,   looking  northwest; 

dxedge  grounded  55'  below  sea  levd.  Tune  14, 

1913,P-13,*138,pl.22. 
Approach  wall,  north,  placing  iron  girden  on; 

Gatun  lower  locks.  May  23, 1913,  P-ia*  138, 

pi.  20. 
Approach  walls,  designs,  P-10,  48;  P-11,  66; 

P-12, 70. 
Approach  walls,  Gatun,  P-10, 123. 
Back  fill,  Gatun,  P-10, 123. 
Borings,  Gatun,  P-13, 192. 
Borings,  Miraflore8,.P-08, 65. 
Borings,  Pedro  Miguel,  ^4)8, 64. 
Buffer  casting,  details,  P-10,  pi.  76. 
Cable,  electric,  P-12, 91. 
Caissons,  floating,  P-13, 8. 
Caissons,  sinking,  Miraflores,  P-13,  pL  9R. 
Castings  for,  made  on  Isthmus,  P-10^  49; 

P-lly67;P^19y72. 


Chain  anchorage,  machinery  pits,  and  ekn 
tunnel,  lower  end.of  ceDtv  wall,  lodaat 
north,  Pedro  Miguel,  P-11, 182,  pL  «. 
Chain  anchorage,  machinery  pits,  and  liectK 
tunnel,  lower  end  of  center  waO,  lookki 
south,  Pedro  Miguel,  P^ll,  192,  pL  50. 
Chamber,  east,  looking  north,  Pedro  MIsQei, 

P-11, 192,  pis.  45, 46. 
Chamben,  east  and  west,  lower  lock  and,  d 
middle  and  upper  loeks  in  dlstanoe^  P-ll* 
]32,pLl5. 
Caismber,  west,  of  middle  lock,  with  iik« 
lock  and  guard  gates  in  dbtaaos^  j^ll,  l^ 
pL14. 
Chamber,   west,   looking   north,  XirailoRB, 

P-18,204,pl.51. 
Compression  tests,  Gatun,  P-OOb  47. 
Concrete,  cost  of,  Gatun,  1^18, 12& 
Coocnte  handling  plant,  Gatun,  P4>9,  es,  pL 

17;  P-11, 114;  P^1S,12I;  P-13, 121. 
Cooorate  handling  pfamt,  MiraAares,  P-12,  pla. 

91,92. 
Conerete  material,  Gatun,  Pb^ll,  114;  P-12. 

123;  P-13, 120L 
Concrete  placing,  Gatun,  P^IO,  121,  pL  ^. 

P-11, 115;  P-12, 124;  P-13, 117. 
Concrete  placing.  Pacific,  P-IS,  179. 
Conoete  placing,  Miralkues,  P^IO,  171;  P-H, 

164,  pi.  114;  P^12,  pL  98;  P-13.  pi.  99. 
CoDotete  progress  sheet,  Pedro  Migoel,  P-iQ. 
pL  112;  P^ll,  150,  pi.  110;  P-12,  pi  »< 
P-18, 162,  pi.  97. 
Concrete  temperature  curves,  Gftton,  P-ia 

pi.  98;  P^ll,  pi.  100. 
Cofferdam,  east  chamber,  looking  north,  show- 
fng  temporary,  at  extreme  end  of  lock  dam- 
her,  P-12, 142,  pi.  22. 
Construction,    methods    of,    plan   sbowio;, 
Gatun,  north  end,  P-10, 136,  pis.  10, 11,  a 
P-13,  pL  80. 
ConstructiQn  of,  success  dependent  on  oemst. 

Panama,  P4>7, 23. 
Construction  of,  special  wooden  iDrms,  Padn 

Mlgoel,  P-11, 162. 
Contracts,  P-12, 105. 
Control  and  faidicating  equipment,  ^l<i  9. 
Control  board,  P^14, 74. 
Control  board,  Miraflores,  P-14,  pi.  15. 
Control  house,  Gatun,  P-13, 123. 
Control  house,  Pedro  Migoel,  P-14»  pL  13. 
Control  booses,  P^14, 321. 
Control,  gemote,  P^14, 14. 
Control  scheme,  arrangement,  P-13*  Id 
Copfaig,  drainage,  P^ll,  81. 
Cranes,  chamber,  performanoe  of,  UktSata, 

P-13,  pi.  101. 
Cranes,    chamber,    performanoe   of,   f^^ 

Migoel,  P-18,  pL  101. 
Cranes,  mixing,  Pedro  Miguel,  MO,  i^ 

pi.  44. 
Culvert  details  and  tTP^"'  ^^ctioo  of  wsib, 

Gatun  upper  kxdc,  P-00, 42,  pi.  7. 
Culvert  forms,  latend,  Miraflores,  P-10,  >«. 

pi.  46. 
Culvert  tiansitfon  curve,  IS',  fcedlog  from  s 
Btoney  gata  chamber,  Gaton,  M^i  ^^ 
pl.17. 


^c*^  THE  PAITAUA  ( 


lwtiB[irert,lowwBu!otonilerwill, 
'ldnj[inittBBi,  Ptdro  Mlpia],  P-ll. 


■  railvwu  anit.  Pedro  Mlpie),  p.14. 

TsWb,  lorijDf,  P-1S,77. 
■wUm.r.Bton,  P-ll.iiT. 
'  VlnflaTBi,  IM>0,  06, 
roaccftau,  Oatuo  lotto,  Oatnn, 

*Jnaans.  P-09.  06;  P-IO.  170. 
"<■  Mlniflore.,  P-0«k  IM,  pi.  K. 
itMnll  and  tloar  crulvcrt  at  upper 
"*  "ott,  HlraBorea,  lower,  Itnlclai 
^»l,p!.sa. 
■••".  eul,  tnUng,  Oritnn,  p-is, 

<l">u  and    lake,    looking  nulh, 

OB».im.Ma,iss,pi.3i 

^'»-  "««>«,  0«u„.   ^,3,  „o. 


'.  "^edroMlgiiel.  P_i3^ 

"More,.  S,  P-1  ^*"^';^ 

■1^01,  Qalnn,  P-0»,  «« 
•*ril)or«,  P-IO.  lOU 
».   P-07.    Ml.    pi.    42:      «-._08 
•H.  113;  P-ia.  122;      ^■Zt%' 

i>bMnber,  Oatnn,  P-Oo,  -k 

O  Ofaanber,  Go 


iMIgiMil.  r-tO,  HM;    r'_,  1 

Nta,wa.  "* 

tot,  Omtun,  F^ta  IZL. 


KiMTBtlcm  pragniB  sbeM,  GUun,  ^tO.  pL 

S7:  P-ll. pi. 09. 
Eicavai.ion,    atcam    $hDvol,    li 
Lookinf  flouth  from  benn  mne,  lilnflantf, 

P-ll.  im.  pi. .«, 

EicavUlOD,  upper  cbtuubsr,  Gati 

pi.  IS. 
EicOTStlon,  uppM  IwIh  tot  Inleral  wilvarts 

and  laying  eoaaele,  Ulrtilom,  P-ll,  IM, 

pl.M. 
EiravMlon  vltb 

«. 
7iatiirM  o(.  ^ensral,  P-09,  ,■«. 
Fender,    chain,    dbfiani    ghowlag 

lis  of  dUlBnnt 

lonnage  anil  nrylagspiwiis.  ^11,  pi.  81, 
Ftnder,  chain,  gannal  unneBi 

poat  bmlie,  P-l  1.  pi.  80. 
Pendar,  chain,  M>U,  ^I3<  7, 
FaodCTt,  chain,  P-I4h  El;  P-I1,TI;  P-13,81. 
l.P-13,8. 
ilj'.P-ll.pLSliP-ia, 

pis.  Tfl,  80. 
Fininc    vtth    ihip    in    rhainbei-,    IHnflona, 

P-l*.  pi.  14. 
First  Iwal  Ihnjngli,  flalon,  P-I4i  pi.  B. 
night  ol  llim  lodlu,  gaoenl  lonnula  (or  llfM, 

P-IO.  'B. 
fUght  ol,   genanl   (Drmnla   lor.  aaa  fUM, 

P-10.S7. 
Flo*!  wvlli.  rnvhonEsm  of,  ^11,81. 
Floor    conslnutlon,    N^lnulng    of,    Oattm, 

P.ll.l.W.pl.ll- 
Floor.  lo 


Forebaj-  uid  work  in  f 

Oalun,F-l  1,137,  pi. 
ForclAy,   nat   sld«   lo 

flarhiE  approejh   wall,   Oalun,   P^l' 

pi,  31, 

F.  upp«» 

locks  looking  Mst.  ihavingt  lower  part  of, 

Ulmnores.  P-II.IM,pl.  M. 
Forfbay,  lookinE  south.  Pedro  Ulgucl.  ^tl. 


Forebay 

Foundation, 


wilh    emereaoci'    dam    sOI, 

P-II.»4,pl.4!l, 

irtti  appmaah  wall,  looklnf 
north,  sinking  nliaora  lor,  UhnBom,  P-ia, 
aw.pl.  M, 

oundaitons.  P-IO,  ISO, 
ouDdatlons,   eicavalkni   of,    Pedro   Ulgoel, 

P-l  3,  im, 

oundutlons,  Galun,  P-08, 131-1  tn, 

I,  P-OB,  121. 
^13,176;  P-L3,iaa. 
Foundations.  Pedro  Mlpial,  P-XS,  JTJ;  M3, 


ns.  pioaiM,  Oatun,  V-OS,  in,  pi.  as. 
Fouudatbns,  tesu.  Pacific  division,  P^^K,  n. 
Foundations,  water  nndef,  eiomlnatlon   lor. 

Gntun.  P-08,  124. 
Foundry  work.  Ml.M. 
Oate  erection.  Galun,  P-l  1. 117;  P-l  3,  111. 
Oate-holstiDg  machlnurr,  avembly  ol.  emet- 

gencydam,  Oalun,  P>-ll,  pl.Sl. 


ne.  Pedm  Ulguel,  P-IO, 
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CWw.   (an  OMm,  Ltt^)  OpcntiBc,  laj«ot  of  < 

Ottaa.  ^«7.  S4i  F-OS,  S>;  r*«Q,  «,  pL  U;  SJ. 

P-IO.  130,  13>,pb.  10-1%  P^ll*  lU;  Vwu,  Opamtbc  mMUwiT 

Ua;  P-13.115;  P^llit.  ^11,811  iwis,g3. 

Omimd,  BDd  bfitaiallo  wpdHlon  of,  Otton, 

P-08, 70,  pL  4L 
Guide  nil,  smtli,  looking  Darth,  M 

loww,  P-IS,  lat,  pL  HL 
iriiiljiii   tomnlk,  spplfcaUaa  of,  IjOOO'   lock, 

0Uim,^10,7T.  t3;P-13,B&. 


Hlliwl,  r-14,  pb.  II,  11.  matcaot,  rbl3,sa. 

IDamlastloD, P-11, tt  P-ia,«:  1^14,1*.  Opmtiiig  DuchiD«T, 

IDiimiDUlan,  nOcEtdr  ijiton,  OMmi,  ^14i  drieal  tsIts  nuc.bkit 

I>ta.g7,g«,8B,M.  OmnMinc,  tmumini 

latomadku  lod  loww  locki,  Oatun  Lacb,  M. 

loddci  Hsth,  Jniw  3^  1>U,  P-13, 133,  pi.  21,  Opomtkm,  P-14, 11. 

lA  Boo,  R«7,  M.  OpentfcD,  Ottaa,  ^1 

LlghliDE,  pedes,  etc.,  P-13. 10.  Optnliu,  bfilioelacti 

Ijpiatlpn  ol  GatiiD  Locte  end  Dun,  bmk-  Operstiont  diip  in  cl 
WBlera  in  Coioa  Hirbor  and  ChBUU^,  eia-  Ulnaoni,  f-lt,  pi: 

vMloo  to  date,  eshsI  map  ataowinc,  Oatam,  Operation,  teat  at  ei 
p.09, ee, pi.  13;  p.M.pi.»s.  r-iKni-i. 

Lomtlni  ol,  Pedro  Mlgoat  to  Balboa,  r-OO,  Outlet,  nctaagnlar,  at 

134,  pi.  31.  F-ll.pl.  16. 

Lockagee,  Bnt,  T-lt,  T(,  lU-lia.  Outlet,  stod;  lor,  Oati 

LooUng  oortb  Iram  east  bank,  Pedro  WgiiBl,  Ontlet,  atndj  kr,  toi 

^11, 192,  pi.  41  [di.M,B7. 

Looking   KKJtb  bum   mliln|  enoee,    Pedra  Perls,  ocntiacti  fx,  P 

ltlgIiel,P-ll,  m.pl.£l.  '       Farti,  drawings  ot,^ 

LoirerbKks,Oatmi,P>-11.133,  pi.  11.  Pedn  lUgoel,  P>07. 
'Lower  locks,  looking  nutb  fiom  coObrdam,  P-10.  165:  F>11, 

>ibowlnE  west  cbamben  of  upper  end  middle  1S3;  P-14.  S. 

kcka,  aatun,  P-13, 142,  pLao,  PDei  and  piling,  r- 
MKbinerr,  essemblj  ol,  P-13,  pte.  S3,  84.  ^U,  117. 

UKbhierT,  ocmtiacts  far,  P-IO^  53.  Ren  and  pndte  of,  ge 
Muchinsry,  drawing),  P-11,  S3.  fender  cbalns,  and  i 

UjKhiaer;  erecUcn,  F-12, 9*.  pi.  «&. 

Miieliliwrr  erection,  ipeclal  farcn  ks-,  P-11,  S3.  Flan,  Oaton,  P-IO^  7t 

MiKbtnerr  trupectlon,  P-13,  K.  Plan,  UiiaOorea,  F>1C 

Uiicbiner?  butallatloo,  tile  ducti,  P-12,  87.  Plan,  Pedro  lUguel,  I 

Mnebinerr,  lock,  F>4IB,  3«;  P-IO.  SI,  S3,  pis.  Plant,  cautmctku,  Q 

T8-80:  P-11,  70;  P-lt,  82:  P-13.  87;  P-14.  Plant,  bandUng,  pfoi 

74,101.    (See  Opentlog  macblner;,  bek>w.)  P-10.pl.  110. 

Mocblaaj  roomi,  oovci  leats  tor  crank  gear,  Plinl,    bandUng,    pi 

P-IS,  Be.  Miguel,  P-10,pl.  10 

Machhwe,  nnmberiag  rjtiau  to,  P-lOi  pi.  8S.  Poeltlai,  cbange  of.  Pi 

Map,  gmical,  Qatun,  P^M^  BS,  pi.  13;  P-10,  Power,    grafdik    wal 

pi.  es;  P>lS,pl.78.  Fwl4,p|.  gs. 

Map  o[  locks  and  dalni  laopoaed,  Oatuu,  ProtecUie  devices,  P- 

P-06*,  7,  pi.  11.  68:  P-13,  74;  P-13. 

Mwmry,  ooet  of,  Pedro  Higiul,  P-11.  aao.  Frotectlce  devkw,  cm 

Uiaeoiy  ol,  camparatlve  statemsut  of  mati,  Va^j  tot  entrance  o( 

nmcreta  work,  Oetun,  P-IS,  11«.  P-13, 110,  pL  1. 

Matsrlal,    OaaUng    equiptnait    tor    handling,  Raceaaee,  F^IS,  82. 

Oatnn,  P>4M>(  EO.  Sea  gates  under  Cull 
UBterW-iumdliDg    cranes.    anangemBDC    of,  llD,  pls.3,3. 

Pedro  Illguel,  P-10,  pi.  100.  Sola,  ^11.  IBZ,  pi.  fit. 

Ueterial^iaDdllng  cranee,   Miraflocea,  ^10.  Sitae,  cbange  Itom  ', 

pi.  111.  p^>8, 63. 

Materia]   under,  classlBcatlcn   of,   Hinflore*,  Site,  lower,  kwktng  i 

IMW.  134,  pi.  53.  192,  pi.  57. 

Middle  lock  vleir,  Oatim,  P-11. 132,  pi.  U.  8it«,  ooDtoun  sbowii 
Miisaora,  P~0%,  63;  P-0»,  9*;  P-10,  180;  Oatun,  P-08, 1X8,  p{ 

P-11,   1G3;P>12,   175;  ^13.   100,  pL   Gl;  SIlea,  Getun,  P-lO,  13 

P-1^9.  Sitv,Fedn>lll(ue],  P 

Operating,  CEDBiaIieimrki,P>ia,SG.  Sites,  topofreph;,  (Jat 
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■(,  Fsditi  UgMi,  r-W,  134, 

FHM,  tt;  Pi-Oft.  H  P-10.  IM; 

B-tl,183:  P-13,I7&. 
Fcdni  Mlfiid,  »«7,  U;  r-OS,  M;  r>OSk  M; 

P-IO,  lU;  P-11,  U8i  r-lS,  171;  t-ia,  lei. 
SiUt,  aiplontloD  ot  inatarlil  ol,  FaoUo  dl- 

Tlskm,  r-00,  n. 
BIM  of,  oomiinnlin  l«sti,  P-07t  13B. 


LoakaHM.b 


■■) 


1000.  After  dettnnhiktlan  of  outtMarel 
ptrilc;,  Isihnilau  Caoal  Commbslon  Ka.  3 
fluddcflnlMlyloaUlonotithaAUutlaaldeiif 
3wt)  otlockgHicI  BEnBtdunat  OMun,  uid 
DD  tbe  PaciOc  glda  of  1  nt  of  locki  at  PMro 
Hlgnel  aod  3  kU  &t  La  Boca  and  I  dama  ic 
tha  vldnhr  of  La  Boca,  a  laij*  oim  bstWMD 


aBfllai 


aaiu,pk4*e. 


li  dam  jnd  spSa<nj  In 


Oalun  Locka  and  Dam,  loeki  and  dan  at 
Fadn  HlgiMl,  and  hMto  and  dam  at  La 
Boca;  iiwt«orolog;  and  rtnr  hjdiaoUcg. 
ProJKt  ambnoM  3  fllchli  at  Oatmi,  1  at 
La  Boca,  and  1  lUt  at  Padio  HlEual.  Locks 
Id  pain.  Uaabla  iHigtlu,  1,000';  wfdtha,  lOO' 
Prarloua  borlnfs  bava  b«en  eritlcbvd:  S  teat 
pit]  each  V  bj  8'  innk  to  daptha  ot  lbs  lock 
wall*  at  Oaton,  1  at  Pedto  MlttW,  and  1  at 
tbg  tpDlwaT  In  Oaton  Dam.  Batktaslory 
rock  at  La  Bon.  Board  at  Conaolttnc  Ed- 
llDCcn  (Alftwl  NoM*,  F.  F.  Staans,  aad 
John  R.  Pnaman)  axamlnsd  borlngi,  aad 
nportad,  Hay  1,  1907:  "Wa  Inmd  that  all 
ot  tba  locka  ot  tha  dlmanslinia  now  pn>pOB«d 
will  m(  apim  nok  of  loob  a  charactar  that 
■hoDld  tankh  a  »ia  and  (table  louiida' 
tkn."  SubMqnant  barings  mads  to  plot 
ooaloon  of  tba  rock  mifKa,  wttb  a  ylaw  u> 
eocnamkal  adjnstmnt  of  locks  to  ilCeJ. 
StndliB  batan  ol  locks,  gataa,  and  ilulcei 
llatbod  or  Oiling  and  tmptylng  the  locks, 
and  tba  ntimbar  and  tn>a  otgatta,  daclded. 
Oates  bi  dupUcata;  mltar  type,  bnt  rolUni: 
gata  of  Ohio  Rlvar  typs  to  bs  in]biitltul«d 
tor  dnpUcala  sat  at  lovar  and  of  each  aummk 
lock,  AuiUlary  pidr  of  gatta  at  the  lowei 
end  Dl  each  Ught  to  be  tuad  ai  oo(lerdain» 
In  amorgancy.  Tantatlreljr  detomlnad  tu 
adopt  iwtog  bridge  dam  Ibr  emargwiBy. 
Designs   ot  loeks  and   gates   nndcr  way. 

Oaton  Locks  and  Dama:  EsBTaUon  ot  lock 
site  begun  Sept.,  IdOS;  4  stwrela  workjnii 
Ihi.,  IS07;  local  ot  4M,3B1  0.  J.,  p.  m.,  earth 
and  rock  removed.  S73  acrta  of  site  ot  dsTn 
claaied  ot  Umbar;  pUa  trasCla  built  lor  rock 
dqwaltliig.  Contncta  made  tor  two  20" 
plpe-ltne  luctioQ  dradgea.     Oroai  section  of 
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WBy  begun  Apr.,  1M7;  1  stMun  alwrel  U 
work;  3,832  c.  y. ,  p.  m. ,  BBHOvwl  and  dumpsd 
fai  near  vicinity.  Topogrsphioal  rarrBy 
made  of  baain  of  lake  to  IW  eontaar,  ana 
of  lake  found  to  be  1A4.2S  aq.  m.  No  itona 
to  ooocsato  in  immediate  Tieinity;  tpmof 
opened  at  Porto  BeQo;  oontmeta  made  te 
rM^-crashing  plant,  and  te  bargv  te  coo- 
veying  product  to  Oaton.  P4>7v  6. 
Pedro  Migue^  Locks  and  Dam:  Test  pita  made; 
162,0M  c.  y.,  p.  m.,  nmoved  from  kick  aita, 
ooniidered  as  part  of  woik  on  Colabim  Cot. 

I.a  3oca  Ijoeks  and  Dams:  Preparatory  work 
arrangements .  made  lor  dirersion  channel, 
Borings  along  the  lines  of  the  two  dams^ 
La  Boca-San  Juaa  and  SOSa-Coroul.  P-07»  t, 

Ifeteorology :  Tbree  statioDs  operatfaig,  at  Naoa 
Island,  Anoon,  and  Has  Obispo.  Fonrtn 
begun  at  Cristobal.    F-07,7. 

River  hydrauUca:  Object  of  this  divMm  the 
collection  of  data  necessary  to  predict  fresbeta 
in  time  to  take  measures  for  preservation  of 
property.  Also  for  determining  amount  of 
wafer  to  be  reUed  on  for  supplying  lakes  to 
exist  upon  completion  of  canal.  Rain  gauge 
and  fluviograph  observations  at  Albsjuela, 
Oamboa,  and  Bohio.  Oaugings  at  Trinidad 
and  OatunciUo  started.  Arrangements 
made  for  discharge  measurements  of  several 
channels  at  Oatun.    P-07»  7. 

1908.  Limits:  Embraces  Gfttun  Looks  and 
Oatun  Dam  divisions,  the  Faeiflo  division 
of  locks  and  dams,  and  the  division  of  met^ 
orology  and  river  hydraulics. 

Locks:  Locks  in  pairs.  Dimensions  increased 
to  make  locks  110'.  wide,  usable  length  1,000', 
in  response  to  ideas  of  General  Board  of  the 
Navy;  modification  approved  by  the  Presi- 
dent Jan.  15, 1908).  Designs  for  kwks  in  prepa- 
ration. 

Dams:  Stops  taken  to  build  Soaa^Corofal 
Dam;  trestles  failed;  examination  of  founda- 
tion area  revealed  unctuous  blue  clay  instead 
of  the  stiff  day  reported  by  the  Board  of 
Consulting  Engineers,  1906.  Careful  ex- 
amination of  canal  route  made  from  Pedro 
Miguel  to  Paciflo  by  wash  and  diamond 
drill  borings  and  test  pits  to  ascertahi  if  a 
more  suitable  place  for  the  locks  and  dams, 
originally  proposed  for  La  Boca  and  Pedro 
Miguel,  could  be  found.  One  lock  at  Padro 
Miguel  and  two  at  Miraflores  recommended 
(dams  of  lower  height,  less  length,  resting  on 
rock  could  be  more  easily  constructed,  and 
works  would  be  under  better  geographical 
protection  in  war);  change  approved^  by  the 
President  Dec.  19, 1907.    P-08, 8,  9. 

Oatun  Locks;  borings:  Disclosed  presence  of 
ground  water,  under  pressure;  smaU.  "There 
is  no  question  that  the  various  materials 
will  bear  the  greatest  loads  that  will  be 
transmitted  to  them  by  the  lock  walls,  if 
provision  is  made  to  prevent  the  under- 
ground flow  of  water  through  the  softer 
materials  on  which  part  of  the  waUs  wHl 


."  Curtain  wnlls  to  be  buflt  to  pnv«d 
aoceas  of  fba  groond  water  to  tba  fcic^da 
tioBi.    (See  apedal  report  ot  C.  M.  SsvSk 

assistant  engineer,  on  Oatun  I>am  invesdei 

tlan8,lM)6,U7>l«.) 
LoA   excavation:   Nine   Aov^is    on   work 

pearly  1,800/100  c.  y.  remorcd  a»4U3  c  ? 

being  plaoed  on  fbt  aoiit]&  toe  of  the  dam 
Drafaiaee:  By  gravity;  pomptn^  ptamt  beaJ 

installed. 
Stone  lor  eonorete:  To  be  ptuemed  from  Tjta 

BeOo,  and  preparatory   work   being  dm 


Sand  tor  cxncreto:  Ai  the  renlt  of  sssrrbH 
eto.,  deposits  in  vfcinity  of  Nomtare  de  Dio 
s^leetBd.   P^M,9,10. 

Oatun  Dam;  Irandatiaa  Invest^BtiaDs:  Te.4 
pits  dug  and  borings  made.  Examic^t^- 
of  spillway  repeals  rock  of  sofficient  ^rerrtt 
to  bear  saiely  any  of  Ute  loads  to  be  pbi'^ 
upon  it;  what  nndergroinid  flow  there  »  a 
be  cut  off  by  means  of  curtain  walls.  Studei 
show  top  layer  of  dam  site  to  be  fin?  sa&i 
with  a  large  proportkm  of  clay  intermtxsiL 
for  about  80';  next  cornea,  for  aboat  l&'\  i 
thick  marine  deposit  of  bine  clay  (impenrin 
material);  under  this  and  directly  oM!rlTE< 
the  rock  is  adeposit,  up  to  20^  tbitk,  olsrai 
bowlders  and  gravel  oonaoUdated.  '9rt£ 
seepage  oocun  is  in  top  stratum;  propcsMi 
to  cut  it  off  by  sheet  piling  pnijectiaj?  of 
into  the  core  of  tlie  dam  and  down  into  t^ 
impervious  layer.  *'The  material  eoevsr 
tered  is  of  such  character  as  to  be  aiap^ 
strong  for  supporting  the  proposed  nnx* 
ture."  Materials  for  dam  oanstroctian  ns 
be  procured  readily  from  vicinity,  ni 
sufficiency.    F4)6, 11. 

Experimental  dams:  Two  built  with  dii&a- 
sionsonascaleof  1"  tol'.  Tests  for  seepocs. 
eto.,  showed  not  only  the  suitability  of  tix 
available  material,  but  also  that  a  stable  sad 
water-tight  dam  oould  be  built  by  hydntut 
methods.  (See  report  of  Assistant  EDgloaff 
C.  M.  Saville.    Appendix  E.    F-08,ir-likv 

Operations:  918,920  c.  y.  removed  from  s^ 
way  (this  channel  SOO'  wide  with  a  fiare  to 
500'  on  the  upstream  side,  and  it  was  de> 
cided  to  maintain  the  elevation  of  its  bottoa 
at  the  south  end  at  10*  above  sea  leTd. » 
as  to  preseive  as  thick  a  layer  as  possible  rf 
argillaoeous  sandstone  over  the  rongjnmw' 
ate).  The  fill  at  the  sooth  toe  was  exieDded 
acron  the  French  canal;  in  tbts  toe  9(m8 
c.  y.  of  Bas  Obiapo  rock  were  plaoed,  icd 
329,257  e.  y.  from  the  spillway  and  the  kxrk 
site.  Trestle  built  akmg  a  portion  of  tix 
north  toe  of  the  dam;  2  Unes^f  sheet  f^ 
driven  across  Chagres  River  to  form  ct^- 
dams  prior  to  pumping  area  dry.  Oid 
village  of  Oatun  moved.   F4)a,ll,ll 

Pedro  Miguel*  Lock  and  Dam;  operatiais 
Culebra  division  excavated  the  kek  vx 
down  to  rafBTBDoe  tf ,  removing  l,071,i6Kc.  j- 
(included  in  total  yardage  of  Cukbrs  di- 
vision). Lodes  and  dams  division  bepc 
work  June,  1908,  inataiUog  1  shovel,  td 
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eoDatractfaig  tnekass.   7,403  c.  7.  moTwl 
from  lock  dte. 

Lock  and  dam  plans:  Lock  to  be  oonnected  to 
the  rock  portion  of  an  adjacent  hiU  by  pio- 
bnging  the  eaat  wing  wall.  West  dam  wfll 
be  of  earth,  and  wfU  be  !,«/  kmg;  lop  ele- 
vation to  be  107,  and  width  4ty  with  aide 
dopes  of  4  00  1.  WMth  wlU  be  incnaaed, 
as  it  wfll  farm  a  eonvenient  dump  f»r  the 
Culelffa  dhrfaion.  ICaximnm  pwaaure  wlU  * 
be  due  to  a  head  of  40'.   P-08,12.   ' 

Mlnflorea  Lodo  and  Dams;  lock  foondatloaa: 
Tests  show  foandstkms  of  ample  streogth; 
bard  limaatone  at  tipper  part  of  site,  sand- 
stone at  lower  end;  no  Tariatkm  in  flormaUon 
like  those  at  Gfttnn. 

Lockconstraction:  Sltee]earsd;2tteam8hoveIs 
Installed  Jan.,  1908;  additions  thereafter. 
Total  of  8  ahoveb  assigned  to  dirWon. 
341,788  c.  y.  removed,  nearly  300,000  o.  y. 
being  from  prism  of  the  locks.  Excavated 
material  deposited  on  either  side  to  be  naed 
as  foundations  for  the  erecting  plant  Pit 
dialned. 

Bam  foundatiooa:  Oood. 

Duns:  Concrete  dam  from  locks  to  MiraflorM 
Hill,  to  be  750"  long.  West  dam  to  be  of 
earth,  2;Xf0r  long. 

DiTenkms:  Ooooll  River  dlvenkm  under  way; 
cbamiel  being  cut  through  the  hiUs  H  ™^ 
west  of  the  lock  site,  a  dam  required  to 
force  stream  through  this  divenion;  73,502 
c.  y.  being  removed. 

Concrete  material:  Sosa  Hill  quarry  selected. 
.  Sand  ktcated  at  Chame  (about  20  miles  wert 
of  La  Boca),  hi  large  quantitios.    ^4M»* 
12,13. 

River  hydraulics:  Work  of  prsviooa  year  con- 
tinoed.  Flood-wamhig  station  establbhed 
fctvigia. 

Meteorology:  3  flrst^ilass  and  3  aecond-dass 
meteoiologfcal  and  13  rahifall  sUtions  estab- 
lished. Fog  observations  begun.  Tidal 
measorement  work  tiaiuferred  to  this  di- 
vision. Seismognph  station  under  way. 
F^)8, 13. 

190&.1913.  (See  Attentio  and  Fadflc  di- 
^rUons,  and  Fifth  diviskm.) 

1814.  Oatun  Locks:  As  noted  hi  last  nport, 
oonoete  of  locks  aasignad  to  Atlantk:  di- 
visioQ  finished  June  14, 1013,  with  exception 
of  lamppost  bases,  bases  for  snubbing 
bottODs  and  mooring  posts,  stairway  para- 
pets, and  dosing  of  openings  left  te  ooostruo- 
tion  purposes.  During  year  £26  6.y.0Qiicrete 
laid  in  locks  stmotnre;  in  ooostraction  of 
oantrol  house,  04  0.  y.,  and  0,786  o.  y.  in 
connection  with  installation  of  machinery. 
Kixen  oeaeed  Aug.  16,  1013.  CSableways 
bundled  4,111  e.  y.  oonoete  and  were  utilized 
tor  transfer  of  material  aoroas  locks  after 
nmoval  of  bridges  used  by  oontraotors  in 
enctkm  of  gates.  Amount  of  ooocrete  laid 
in  Oatun  Locks,  exclusive  of  construction  of 
control  house,  from  beginning  of  work  to 
close  of  fiscal  year,  2,067,731  c  y.  at  an  aver^ 


age  cost  of  17.2122  Percy.    No  rock  or  sand 
handled   by  unloading   cableways   during 
year,  but  they  were  used  Itor  transferring 
material  from  stock  piles  to  tunnel  hoppers 
sad  for  mikiading  coal  for  use  on  west  side 
of  locks.    Back  filling  of  akie  walls  continued 
mitil  Deo.  10,  1013.    Amount  phtoed  during 
year,  01,67e  0.  y.    Total  material  used  ibr 
back  fill  to  June  30, 1014, 2,110,406  0.  y.  placed 
behind  side  walls,  and  total  of  113,163  c.  y.  ^ 
pkMsed  in  center  wall.    Teams  and  sctapers, 
looomotive  cranes,  and  hand  labor  used  to 
bring  back  fill   to  final   grade.    Concrete 
peeving  of  slope  between  locks  and  Panama 
R.  R.  completed.     Lamp-posts,  snubbing 
buttons,    and    mooring   jwsts    completed. 
CoQstruotkm  of  control  house,  begun  Apr., 
1013,  oonthiued  by  forces  of  Atlantfe  division 
untfl  Oct.  16,  1013,  when  it  was  taken  over 
by  first  divisfon  with  other  unfinished  work 
in  Atkmtfe  diviskm.    Completed  by  dose  of 
ilaeal   year,  with  exoeptkm  of  door  and 
window  fhunes. 
Gatun  Spillway:  Completing  flU  of  openings  of 
valves  in  body  of  dam,  raising  piers  to  full 
height,    setting    valves,    and    completing 
bridge.    Structure    finally    flnisbed    Oct., 
1018.    7,047  c.  y.  oonerete  lakl,  making  total 
oooerete  phu^  hi  structure  231,170  c.  y., 
at  an  average  cost  of  $7.5273  per  c.  y.    Stepe 
on  either  sUle  and  back  fill  in  oonnectkm 
with  them  completed  by  ifay,  1014. 
Oatun  Dam:   Placing  material  on  portfons 
east  and  west  of  spillway  to  bring  dam  to 
full  height,  bringing  slopes  generally  to  final 
grade,  completing  fill  around  and  over  core 
wall  connecting  dam  with  kicks,  paving 
upstream  slope,  and  laying  such  permanent 
tracks  as  advteble  to  maintain  order  to 
make  quk^k  repairs  In  case  of  necessity. 
Two  steam  shovels  at  work  untfl  Mar.,  1014, 
borrowing  material  from  north  of  dam,  and 
in  grading  and  completion  of  flU;  314,160 
s.  y.  handled.    Pavhig  upstream  stope,  as 
outlined  in  last  report,  completed   Aug., 
1013,  and  0,860  c.  y.  large  riprap  rock  from 
Sosa  HiU  and  from  excavatkm  for  dry  dock 
at  Balboa  used.    Total  large  and  crushed 
rock  used  for  paving.  04,330  c.  y.    Perma- 
ment  tracks  5,780^  in  length  laid.    Obqerva- 
tiooB  for  settlement  continued.      Seepage 
than   dam   negligible.    At  dose   of  ninj 
season  two  small  streams  found  issuing  from 
north  toe  in  west  portion  of  dam,  but  with 
advance  of  dry  season  these  ceased.    No 
seepage  of  ahy  kind  apparent  in  east  jwrtfon 
of  dam. 
Pedro  Miguel   Lodes:  Masonry  ooostructfon 
carried  on  at  theae  locks  consisted  of  lamp- 
post bases,  bases  for  snubbing  buttons  and 
posts,  stairway  wells,  and  the  control  house. 
Concrete  laid  in  lock  structure,  1,037  c.  y.; 
in  construction  of  control  house,  502  c.  y.; 
and  10,061  c.  y.  in  oonnectton  with  installa- 
tion of  machinery.    As  machinery  and  wiring 
not   all   installed,   additional   concrete   re- 
quired.   Total  concrete  UUd  at  Pedro  Miguel 
Locks,  from  beginning  of  work  to  dose  of 
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year,  028,336  c.  y.,  and  the  cost  was  95.0575 
per  c.  y.  Work  on  control  taooae  begon 
ICay,  1013;  completed  by  close  of  year,  with 
exception  of  doors,  windows,  and  plumbing. 
Back  fiUtng  of  side  walls  oompleted  Mar., 
1914,  and  filling  of  center  waU  Feb.,  lOli. 
During  year  27,750  c.  y.  placed  behind  side 
walls  and  5,610  c.  y.  in  center  wall.  Total  ^ 
material  used  for  back  fill  to  June  30,  1014, 
834,288  0.  y.  placed  behind  side  walls,  at  a  * 
cost  of  t0.4131  per  c.  y.,  and  220,7IQ8  o.  y. 
placed  in  center  wall,  at  cost  of  10.4777  per 
c.y.   I 

Miraflores  Locks:  A^  dose  of  prevloas  year 
concrete  of  locks  proper  oompleted,  except 
lamp-i)08t  bases,  bases  for  snubbing  buttons 
and  mooring  posts,  parapets  around  the 
stairways,  and  nosing  at  end  of  south- 
approach  pier.  During  year  2,844  c.  y. 
concrete  laid  in  locks  structure;  in  construo* 
tion  of  control  house,  040  o.  y.;  and  18,241 
c.  y.  in  connection  with  installation  of  m»> 
chinery.  Additional  concrete  remained  to 
be  placed,  as  installation  of  machinery  and 
wiring  not  completed.  Building  lamp-post 
bases  on  southeast  wing  wall  interrupted 
by  necessity  of  transferring  sand  operationa 
to  Mirafloces.  Concrete  laid  in  Miraflores 
Locks  from  beginning  of  work  to  close  of 
year  was  1,507,704  c.  y.  at  cost  of  t5.1605 
perc.  y.  Total  concrete  laid  in  Padflo  Locks 
at  ckws  of  3rear,  2,438,120  e.  y.,  at  cost  of 
85.3555  per  c.  y.  Back  filling  lock  walls  at 
Miraflores  continued.  Back  filling  of  side 
walls  completed  May,  1014,  and  filling  of 
center  wall  Mar.,  1014.  During  year  860,108  • 
0.  y.  placed  behind  side  walls  and  02,244 
o.  y.  in  center  wall.  Total  back  fill  to  June 
30,  1014,  2,366,252  c.  y.  traced  behind  side 
walls,  at  cost  of  10.3856  per  c  y.,  and  210,457 
c.  y.  placed  in  center  wall  at  cost  of  10.5846 
perc.  y. 

Miraflores  Dam  and  Spillway:  During  year 
total  ooncTBte  laid  in  spfllway  10,112  c  y., 
of  which  0,570  c.  y.  were  plain  concrete  and 
542  c.  y.  reinforced  concrete.  Total  concrete 
laid  fai  spfllway  to  June  30, 1014,  74,254  c.  y., 
at  cost  of  16.2160  per  c.  y.  Last  concrete 
laid  Feb.,  1914.  Dry  filling  on  west  dam 
oompleted  Feb.,  1014.  During  year  08,424 
o.  y.  placed  in  thisdam.  Total  dry  fill  placed 
in  dam  since  b^^inning  of  work,  1,758,428 
c.  y.,  at  cost  of  10.4582  per  c.  y.  Design,  con- 
struction, and  inspection  of  lock  gates,  chain 
fenders,  emergency  dams,  operating  ma- 
chinery, and  electrical  installations  continued 
in  charge  of  Col.  H.  F.  Hodges,  U.  S.  Army, 
as  assistant  chief  engineer  untfl  Apr.  1, 1014, 
and  subsequently  as  engineer  of  maintenance. 

Lock  gates:  Construction  and  erection  of  gates 
under  contract  continued  and  completed  in 
accordance  with  supplemental  agreement  of 
Jan.  14,  1013.  At  Qatun  all  gates  for  west 
flight  completed  Sept.  24,  1013;  all  gates  i6r 
east  flight  Dec.  30,  1913.  At  Pedro  Miguel 
all  gates  for  east  lock  completed  Sept.  30, 
1913,  and  for  west  lock  Dec.  30,  1013.    At 


Miraflores  gates  lor  west  lll^t  eompipia 
Sept.  30.  1913,  and  tor  esst  flight  Jso.  Fi 
1914.  AH  gates  completed  within  tta 
specified  in  supplaniental  oootract,  tiice  s 
Miraflores  being  anticipstBd  by  tinox  : 
months.  Original  contract  provided  tbi 
oontraotor  should  paint  gates  with  2  coaa 
of  red  lead,  at  his  expense,  and.  with  Hjk 
coat  of  some  other  pigment  to  be  fnrcl^ 
by  the  Isthmian  Canal  Conunissiofi,  appiM 
to  gates  at  contractor's  cost.  Agnera?:1 
modified  and  at  Oaton  arrsni^emeint  miA 
for  additional  coat,  making  2  of  red  lead 
and  2  others,  instead  of  1.  Addltioiul  eca 
consisted,  1  of  U.  S.  Kstj  antkaarroshre  sM 

1  of  antiftmllng  paint,  and  applied  to  tbov 
parts  of  gates  in  lower  locks  eoa^az'lj 
under  water.    On  remaining  gates  at  G«tia 

2  ooate  of  equal  parte  of  graphite  sad  r>d 
lead  applied.  Intended  fbmt  no  red  ksi 
should  he  used  at  Pedro  If  Ignol  except  fcr 
upper  guard  gates,  protection  to  eaasst  of 

3  coate  of  damp-iKoof  paint.    At  MlndoRi 
gates  in  lower  lock  from  elevation  -fi  ts 
bottom  to  be  given  2  coate  of  red  lead,  {- 1 
lowed  by  1  coat  of  antlcorrosire  and  1  it-as 
of  antifonling  paint.    All  other  gates  to  l9 
given  3  coate  of  proprietary  paint  coosi^bt 
of  a  hydrocarbon  mixture.    On  aorount  af 
delay  in  receipt  of  damp-proof  paints  ir- 
tended  for  use  on  Pedro  Miguel  gates,  ssdb 
of  these  painted  with  hydrocarboo  rsJii 
from  Miraflores  and,  converaely.  %  k^  d 
Miraflores  gates  painted  with  damp-prarf 
paint.    In  all  of  these  cases  the  third  sr 
fourth  coate  were  applied  by  Isthmian  Cjc. 
Commission  Itoroes.    Due  to  fanpurftks  t 
water  of  Gatun  Lake,  none  of  paints,  ^xee^^ 
hitumastic,  which  was  applied  dinxiiv  sb 
metal  on  small  sections  of  several  of  the  r^r-^ 
at  Oatun,  has  proved  satisfKtory,  and  p&t'.: 
on  those  parte  oonstantly  under  w&vpt  a 
very  poor  condition.    Action   of  gates  s 
service  entirely  satisfactory;  leakage  at  quoc 
and  miter  poste  small.   Cost  of  gatps  com- 
plete,  96,471,806.99,   of  which   t5,t^,»f.  ^ 
paid  mider  contract,  and  balanoe  of  rc>  ■ 
864.41  for  Inspeotian,  paintiiig,  recess  oov« .% 
fixed  sted,  special  tracks,  and  aarvicT^  fu^ 
nished  the  contractor. 

Gate  machines:  All  parte  for  mechanical  ani 
electrical  installation  of  marhines  for  onnv 
adng  miter  gatesemplaoed.    Forty  macWvs 
required  at  Qatun  oompleted  Felx  2S.  ivi4, 
24  machines  at  Pedro  Miguel  on  Mar.  2S, 
1914,  and  28  marhinm  at  Mirafloreson  Mar  2S. 
1914.    Teste  oondncted  to  determine  ixki- 
ditkms  under  which  most  saliifBCtory  operv 
tion  might  be  obtained,  and  resales  shew 
advisabflity  of  reducing  duty  of  mottir  br 
starting  one  gate  ahead  of  the  other  by  isv  r- 
val  of  20  seconds.    Benefit  derirvd.  w\ih 
only  1  gate  operating;  when  gates  are  jf"^ 
mitering  position  enthe  area  of  chambT  a 
available   for  storage  of  water  displ*'^^ 
Cost  of  miter  gate  movh^  imrhlnes  cun>- 
piate,  |8a,410jOS,  of  which  |?l>i,'44.7S  ci- 
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pended  imder  the  eontract,  and  l»laiioe  for 
installatfrm. 
Miter  gate  forcing  machines:  With  the  materia] 
of  mitar  gate  ibrcing  maehines  on  hand, 
ereetlan  progreosed  with  completion  of  the 
gates.  Tuenty  machines  required  at  Oatmi 
completed  Feb.  14, 1014;  13  at  Fedro  Miguel 
completed  Mar.  27,  1914;  and  14  at  Mii»- 
flores.  Mar.  as,  1914.  Mo  special  tests  con- 
ducted. Total  cost  of  machines,  957,900.10; 
of  whfeh  940,22S.88  expended  under  contract 
and  balance  for  instaUatfon.  Machinery  for 
operating  handrails  on  gates  installed  com- 
plete; 36  marhtnes  at  Oaton,  90  at  Pedro 
lilgmd,  and  94  at  MIraffoies.  Operation 
aatisSactory.  Total  expended,  920,653.32,  of 
which  917,078.58  mider  the  contract  and 
balance  for  instaUatfon.  Installatfon  of 
pomps  for  miwatering  gates  completed;  40 
pamps  at  Qatmi,  94  at  Pedro  Migoel,  and 
28  at  Miraflores.  Total  expended,  928,516.31, 
of  wliich  $18,979.98  paid  oat  under  contract. 
Installation  of  electrical  appUanoes  for  oper- 
ating Tarious  gate  marthineB  completed. 
Total  expended,  9207,653.42;  of  which  9132,336 
patd  out  under  contract. 

Rising  stem  valves:  Placing  of  valves,  stems, 
roller  trains,  and  croasheads  remaining  to 
be  done  at  cloae  of  last  year  completed,  and 
116  marhineB  required  for  operation  erected 
and  electrical  installation  completed.  Of 
the  machines  placed  during  year,  5  were  at 
Oatun  and  28  at  Miraflores;  making  total  of 
56  at  Oatun,  24  at  Pedro  Miguel,  and  36  at 
Miraflores.  Mechanical  and  electrical  work 
in  connection  with  installation  completed 
at  Oatun  Feb.  12, 1914;  at  F^dro  Miguel  on 
Mar.  ao,  1914;  and  at  Miraflores  on  Mar.  30, 
1914. 

Guard  valves:  At  end  of  year  aU  guard  valves 
and  machintfw  erected  in  place  at  all  locks 
except  Miraflores.  Six  at  Oatun  completed 
Apr.  25,  1914;  6  at  Pedro  Miguel  June  20, 
1014;  and  those  at  Mtraflores  were  62  per 
cent  completed.  Tests  made  of  guard  valves 
showed  maehinwi  would  not  operate  aatis- 
fMstorily  as  originally  designed;  changes 
necessary.  Amount  expended  on  rising 
stem  and  guard  valves  and  their  machines 
to  close  of  year,  91,508,735.59,  of  which 
91 ,127,725.88  paid  under  oontraot. 

Auxiliary  culvert  valves:  Mechanical  and  eleo- 
trical  work  In  connection  with  installation 
of  these  completed;  4  maehines  fnwtalled  at 
Oatun  and  completed  on  Mar.  10, 1914;  4  at 
Pedro  Miguel  completed  Mar.  5,  1914;  and 
4  at  Miraflores  completed  Mar.  81,  1914. 
Cost  in  place,  922,806.80,  of  which  916,062.84 
paid  under  contract. 

Cylindrical-valve  machines:  Setting  of  all 
cylindrical  valves  completed  during  previous 
year  and  41.6  per  cent  of  electrical  work 
finished.  Total  cost  for  machines,  9228,- 
222.04,  of  which  9161,200.79  in  payment  of 
contracts  for  fumidihig  material.  Remain- 
tag  eleetrfeal  work  completed  on  60  at  Oatun, 
Mar.  30, 1914;  on  20  at  Pedro  Mtgnel,  Jan.  27, 
1914;  and  on  40  at  Miraflores,  Feb.  27. 1914. 


Chain-fettder  machines:  After  tests  completed 
on  2  sample  chain-lender  machines,  arrange- 
ments, made  to  order  balance.  Of  16  at 
Oatun,  mechanical  work  on  14  completed, 
with  exception  of  chains;  of  16  at  Pedro 
Miguel,  mechanical  work  on  7  completed, 
with  exoeptfon  of  chains;  and  at  Miraflores, 
of  16,  mechantnal  work  on  1  completed,  with 
exception  of  chains.  Work  in  progress  on 
all  the  units,  with  exception  of  4  lower  ones 
at  Miraflores.  Electrical  work  progressed 
with  mechanical  work.  Manufacture  of 
chain  for  fenders  progressed  rather  slowly, 
but  orders  placed  for  all  chains  required 
with  one  exception,  before  close  of  year. 
Total  expended  thus  far,  9830,726.80;  of 
which  9661,140.30  for  payments  under  con- 
tract for  delivery  of  the  material,  and  9100,- 
586.50  for  erectfon.  Cost  of  ftospecting  lock- 
operating  machinery  to  June  30,  1014, 
9167,036.06. 

Spillway  gates:  Oates  placed  by  construction 
divisions  in  connection  with  building  spill- 
way dams.  Mechanical  equipment  and 
electrical  installation  oompleted  on  14  ma- 
chines at  Oatun,  Deo.  18, 1013.  At  Miraflores 
mechanical  work  completed  on  8  machines 
on  Oct  13, 1013,  and  electrical  work  on  June 
5,  1014.  Gates  at  Oatun  have  all  been 
operated  satisfactorfly  under  full  head, 
controlled  from  swttchboard  in  hydnv 
electrfo  station.  Tests  of  Miraflores  gates 
indicated  defects  in  mechanical  work,  necea* 
fitating  overhauling  and  correction.  Changes 
not  oompleted  at  close  of  year.  Total  ex- 
pended, 9337,520.11,  of  which  9236,045.25 
under  oontract. 

Towing-track  material:  All  towing-track  mate- 
rial purchased  under  original  oontnct 
delivered  previous  to  June  30,  1013.  Tests 
with  locomotives  brought  out  Sad  that  it 
was  necessary  to  provide  additional  rack 
seotlons  at  top  and  bottom  of  inclines  at 
kicks,  and  606  linear  Ceet  of  additional  rack 
sections  made  at  Balboa  shops.  At  Oatun 
Locks  1,188  linear  feet  of  rack  section  laid, 
3,438  linear  feet  concreted  in,  and  total  of 
4,082  linear  fiset  oompleted;  maUng  total 
compfeted  to  date  22,185  linear  itot.  At 
Fedro  Miguel  Locks  1,518  Unear  feet  of  track 
laid,  3,001  linear  feet  concreted  in;  making 
total  of  13,606  linear  feet  compfeted  to  date. 
At  Miraflores  Locks  4,007  linear  feet  laid,  8,160 
linear  feet  concreted  in;  making  0,104  linear 
feet  compfeted  during  year,  or  total  to  date 
of  18,144  linear  feet.  Of  total  to  be  com- 
pfeted, 54,365  linear  feet,  00.3  per  cent  com- 
pfeted at  close  of  year.  Conductor-slot  mate- 
rial, consisting  of  steel  and  copper  conductor 
raife,  insulators,  brackets,  and  cover  plates, 
laid,  and  during  year  12,486  linear  feet  com- 
pfeted, or  compfete  total  to  date  at  Oatun 
Locks  of  45,084  linear  feet;  at  Pedro  Miguel 
21,760  linear  feet  during  year,  or  total  to 
date  of  36,293  linear  feet;  and  at  Miraflores 
22,233  linear  feet  during  year,  or  total  to  date 
of  28,162  linear  feet.  For  the  conductors 
copper  tee  rails  used  for  all  towing  tracks, 
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Inc  lued  on  return  trick.   Initollitlon  ot  wmlcr  lercla  la  k 

^Bf^t  uid  double  crcwwiTere  iikI  tumonli  Control  boud  oom 

oomideted  dnibKrev  at  til  loeb.    Totil  1»1«  at  FOdiD  Ulfi 

eott  of  111  towtng-track  malivtel  butaUnd,  WnHent  JniiB  S 

■1,182,044.00,  ol  which  tlfa.mM  expeoded  lilloAiMtfeActorl] 

□Oder  orlgtnal  oootract.  Total   Mit   of   kx 

Tovbig  looonutlvea:  Ai  noted  b  lait  nport,  n08,(n<>.tti  ot  wU 

EOitrwit  entawd  lata  with  Oamal  ElectriD  ewlnct. 

Co.  kr  rumtatklOE  W  b>wlnf  kmomoUvea  ol  Hfdnalactila  plant: 

tlieir  design  and  manunicture,  tirat  looomo-  atattao  coatlnaed 

tlTB  to  be  dellTHBd  by  Jan.  15,  1«4,  and  4  until  Sept.  B,  IBia, ' 

locomotlvM  eacb  montli  tberealter.  Twm^-  baUdlag  dtrtelcD  a 

me  kiaomaUvei  delivered  and  b  oiKntloD.  ment.    With  eue{ 

Total  coat  under  contract,  1527^15;  1301,-  eaipont™  wort,  bu 

SN.n  eipoidod  on  contract  and  tJl^aiM  ot  j^ai.      Installs 

far  erection  and  albratfcHu,    Taatanuidal?  tfamedrtoniBd  aval 

aetoal  aarvke  not  mfllclBDt  to  wimot  m-  IS,  1114;  plant  tool 

ponnceiMmt  thejr  are  satlafactorr.  itmn  ^ant  Jnlj 

IllnDifnatlDiioriaokaiEitarlorllchtbgoIlaaki  hufallalWi    ol   ma 

described    in   prerloiu   report.      Eiterhc  oonneetka  with  pa 

ItghtiDg  rlrcaita  all  locki  oomptotad  emept  imdvcroaiid  duct 

far  S  poata  at  UlraflaRa,  wban  sectkBi  ot  b;dnxlactrlc  powa 

poati  delayed  by  nnd  operatkm  tranffened  and  Id  tTaoafcitmei 

to  thia  point  (rom  Balboa  to  allow  far  sen-  and  from  Ukaflore 

itniotlon  of  Ivmlnal  docki.      Initalled  at  to  Pedro  Ktfiiel  ai 

Qatun  306  itaodarda,  116  single  aim  and  90  Doled  In  pnvloua  i 

dotibk  arm;  at  Pedro  Ulgiwl,  130  rtwidanta,  far  tfanamhiko  Una 

BO  ifaigle  arm  and  SO  double  arm;  at  KIra-  volti,  eitandtac  tr 

Bova,  183  ataodaidi,  W  ilngle  arm  and  07  -and  oaoDeetlnc  u 


30,  1S14,  cm  limililiial  U^tbg  aqn^mant  ot  Tided,  lamed  at 

knki,  tlie,»4.U.  Ocrea,  and  Balboa. 

Banotc  oontrol:  OoMral  Elaetrfa  Co.  awaidad  SDbatattai  befnn  ] 

omtnct  far  tumUilng  tootcontrd  switpb-  work,  fumlihed  iiu 

boarda  lOr  Oatun,  Pedro  lUgoal,  and  lUra-  oompleled   Feb.  It 

flam  Locka.    Origtoal  speclOcallDni  ot  Iitb>  eleetrici]  equipmei 

mlau  Canal  Commbafan  departed  from  as  to  by  pnci«as  made 


iBiard  to  method  ol  BocompUahbii  raqnlred  Total  eipeoded  oa 

Interlocking  of  nmlrol  fwUchaa.      Detal  on    hutallaUon    o: 

design  ot  board  latt  entbBlr  to  conbactor,  Cristobal  subalalkH 

work  being  subject  to  approval  ot  lathmlan  himlehlng  power  r 

Canal    Conimiiafan'a    bi9|)eclor    b    tt.    S.  plant,  llount  Ho] 

Swltchhoards   kicated .  on   aBEoDd    floor  o(  min^laneoas  lequ 


meUBDlne  Boor.    Boarda  di 

But  locks  h)  minlatnn,  all  marblrea  bebg  midK-    oontraot    0( 

rrpreaented  bj  Indlvldaal  oontrol  iwitcbea,  Arooant  aipoided 

and    wberever   Important   117   operator   to  and  on  ekctilal  ini 

know   exHt    poiltkin    ot    machines    being  Dora  •ubatatkin  be 

eootrollad,  Indkatora  provided  whfab  opei-  ot  oaring  far  powwi 

ale  In  synohronism  with  machines  In  lock  and  Pedro  Miguel 

wall  tunuela.    With  eiosptko  otcyUndilcal  poae  ot  lO-rlng  as  it 

valve,  auilllarr  oulvort  valve,  and  mils'  tor   Utra&ona  ste< 

forcing  machines,  operator  provided   with  work  oomineoDed' 

deODlce  tnformatlon   with  regard  to  eiact  work  under  oontiac 

position  ot  valve  or  mafhhie  being  operaled  Sleotrleal  equlpma 

hj   mesaa  of  aynchronona  indkatora  eloc-  Amount  ezpcDded 

trlcally  connected  with  transmlttbig  devloee  whkih  S103,A»Xt4  I 

mecbanlcallr  comueted  with  large  machbMS  and   U3,aa.l8   In 

Id  kek  tuDneli.     Operatlmi  of  oylbdilcal  Balboa  sutatottai 

valve,  uuQiary  culvert  valve,  and  milu  aopplylng    powv 

iKcbig  devkBS  hidlcated  by  use  of  r«d  and  oampnanr  plant,  < 

(rean  Umpa  od  craitiol  board.   ArnDg»  -ral  hmillDg  plan 


Bee  pp.  2357-2360  fori 
ezBlanationti,  etc.    J 
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Idant,  as  ^rell  as  other  kwal  purposes.  Work 
begun  OQ  this  snbstatkm  Apr.  27,  1914,  and 
fteelivwk  erected  under  contract  completed 
June  71,  1914.  Four  per  cent  of  electrical 
equipment  tnatalled.  Total  expended  thus 
fer,  S«,173.84»  of  which  t46,50M2  for  build- 
ing ooDstructlon  and  S3,606.72  for  electrical 
installation.  To  supply  poiver  to  power 
housa  of  Darien  wireless  station,  being  con- 
structed by  Isthmian  Canal  Commivion  lor 
Kavy  Department,  arrangements  made  to 
install  small  substation  of  400-kilowatt 
capacity,  tapping  transmioiion  line  and 
stepping  Toltage  down  to  440  volts.  Change 
hi  locatkm  of  pumping  plant  from  Miraflores 
to  Oamboft  necessitated  installation  of  sub- 
atatioa  at  this  location.  To  supply  necessary 
power  in  connection  with  pumping  plant 
amngements  made  lor  installation  of  two 
fiOO-kik>watt  power  transformers  and  necee* 
sary  equipment  for  stepping  44,000-volt 
transmission  line  pressure  down  to  2,200 
'volts. 

High-power  transmisBion  line:  Under  contract 
of  ICar.  81,  1913,  794  doubto-traok  span 
bridces  and  20  single-track  span  bridges 
to  be  deUvered  on  Isthmus.  All  erected 
with  exception  of  6  special  towers,  required 
nt  Cristobal  and  Balboa  terminals  and  1 
bridge  at  Cristobal.  Purchased  and  received 
for  transmisBion  line,  1,M8,208'  of  2/0  Brown 
A  BbarpB  gange  stranded  copper  and  612;06e' 
of  flve^ixteenths  inch  copper^dad  wire. 
At  dose  of  year  1,408»443'  of  2/0  conductor 
eable  erected.  Total  expended  on  trans- 
mtekn  Une,  $1,014,383.29,  of  which  8701,222.62 
oovcnd  by  oontrscts. 

Cables:  Total  cable  on  order,  received  and 
taistallBd  to  end  of  year,  2,050,403%  of  which 
1,531,828'  lead  sheathed  and  1,127,876'  rubber 
oovered,  double-braid  wire  and  cable.  At 
tloeo  of  year  1,463,684'  lead-covered  cable 
polled  into  ducts  and  911,816'  rubber-covered 
used  for  cooductorelot  feeds,  control  oonneo- 
tians,ete. 

Telephone  system:  Elaborate  system  of  tele- 
phone communication  designed  for  operation 
of  locks  and  contract  awarded  for  complete 
eqafpment  To  consist  of  3  subdivisions: 
First,  for  control  of  vessels  passing  through 
locks;  second,  upkeep  and  maintenance 
work  in  lock  tunnels;  and  third,  local  public 


Emergency  dams:  Dams  at  Oatun  completed 
befocB  close  of  last  ilacal  year,  but  final  ac- 
oeptanoe  tests  not  finished.  Two  dams  at 
Oetim  aooepted  and  dams  at  Pedro  Miguel 
and  Miraflores  finished  and  aooepted,  the 
first  at  Pedro  Miguel  Sept.  16,  1913,  and 
second  Oct.  17,  1913;  at  Miraflores  the  first 
compietad  and  aooepted  Jan.  14,  1914,  and 
second  Peb.  7,  1914.  Test  made  at  Oatun 
May,  1914;  dam  swung,  girders  and  gates 
lowered,  and  pipes  driven  to  close  spaces 
between  ends  of  gates.  Upper  lock  then 
flOed  to  lake  level,  upper  guard  gates  and 
upper  operating  gates  opened,  and  inter- 


mediate and  lower  gates  of  lock  closed. 
Upper  kx:k  emptied  through  culverts  until 
water  level  was  below  guard-gate  sill.  This 
brought  full  head  of  47]'  on  emergency  dam; 
leakage,  960  cubio  feet  per  second;  no  dan- 
gerous cOrrent  in  lock;  would  have  been 
easy  to  close  hoy  of  lower  gates  in  face  of 
'  stream. .  Another  purpose  of  test  to  deter- 
mine whether  dam  could  be  used  in  lieu  of 
caisson  for  unwatering  locks  to  permit  access 
to  gates  for  painting,  but  leakage  too  great. 
Experiments  being  made  to  devise  means 
of  stopphig  fiow.  Total  expended  for  emer- 
gency dams,  82,206,984.67,  of  which  81,958,- 
829.90  covered  by  contract  for  delivery  of 
material  and  its  erection. 

Fk)ating  caissons:  Description  of  caissons  for 
closing  entrance  to  locks,  including  pumping 
plant  for  unwatering  kick  chambers,  given 
in  last  report.  Bids  faivited  May  21,  1913; 
2  bidders,  the  lowest  bidder  offering  to 
construct  2  caissons  and  deliver  them  at 
Balboa  for  8648,300;  price  for  1,  8330,760. 
Contract  entered  into  for  1  caisson  Aug.  22, 
1913. 

Pontoon  bridge:  To  maintain  oonununkation 
across  canal  with  west  side,  finaUy  decided 
to  construct  pontoon  bridge  at  Paraiso  for 
Panama  R.  R.  Constructed  at  expense  of 
Panama  R.  R.  Co.,  but  design  and  con- 
struction undertaken  by  Isthmian  Canal 
Commission.  Approachee  and  abutments 
built  under  direction  of  A.  S.  Zinn,  resident 
engineer;  ^pontoon  and  superstructure  by 
dredging 'diviskm  under  W.  O.  Comber; 
track  work  by  Panama  R.  R.  Co.;  and 
operating'  machinery  by  first  division, 
O.  C.  S.  Bridge  revolves  about  pivot  at 
one  point,  similar  to  pontoon  bridges  suc- 
cessfully operated  for  many  years  on  upper 
MississippL  ,  Pontoon  is  378'  long  over  all, 
66'  wide,  and  6'  3"  deep  at  center  line.  Base 
of  rail  33'  above  bottom  of  barge,  or  30'  above 
water  level.  Apron  girders  64'  long,  resting 
on  hinged  supports  at  both  ends,  and  consist 
of  spare  look  gate  parts.  Arrangement  is 
made  at  each  end  of  girder  for  automatically 
providing  f6r  variation  of  6'  in  water  level. 
When  bridge  is  turned,  girders  lifted  clear 
of  concrete  piers  by  electrically  driven  mech- 
anism and  temporarily  supported  by  block- 
ing on  ends  of  barge.  Bridge  revolved  by 
means  of  1"  anchor  chain  fastened  at  each 
bank,  which  passes  around  electrically 
driven  wildcat  on  deck  of  pontoon.  Mech- 
anism for  lifting  apron  girders,  turning 
bridge,  and  operating  rail  lift,  rail  latches, 
and  main  latch  at  pier,  operated  from  central 
panel.    Total  cost,  8218,331.78. 

Operation  of  locks:  Lockages  during  year  gave 
opportunity  to  try  out  locks  and  machinery. 
First  one  at  Oatun,  Sept.  26, 1913,  when  tug 
"Oatun"  put  through,  followed  on  Oct.  14, 
1913,  when  part  of  dredging  equipment 
locked  through  Pacific  Looks  to  lake  level. 
From  these  dates  craft  belonging  to  Panama 
Canal  passed  back  and  forth,  in  addition  to 
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tows  instituted  for  handling  freight  from 
Balboa  terminals  to  Cokm  and  Cristobal 
for  Panama  R.  R.  To  try  out  towing  looo- 
motiveB,  Panamalt.  R.  steamers  '<  AUianca" 
and  "Anoon"  locked  through  Oatun  Looks 
and  returned,  and  through  oftirtesy  of  agent 
of  W.  R.  Grace  &  Co.  the  "Santa  Clara" 
locked  through  Pacific  Locks  and  retuftied. 
Operatfon  devefoped  facts  in  regard  to-oction 
of  flowing  water  not  anticipated.  Gates  of 
upper  locksof  each  flight  and  of  FMro  Miguel 
Locks  duplicated.  Upper  pair  called  guard 
gates  and  fower  pair  of  the  upper  two  the 
lock  gates.  At  fower  end  of  looks  the  upper 
pair  caUed  safety  gates  and  fower  pair  lock 
gates.  Space  between  guard  gates  and  fock 
gates  regulated  by  auxiliary  culyert,  while 
space  between  safety  gates  and  fower  gates 
regulated  by  tee  culvert.  When  water  4n 
upper  fock  is  low  and  valves  are  open  there 
Is  sudden  drop  of  water  fovel  in  forebay. 
More  notlceabto  at  Pedro  Miguel,  where  canal 
above  ftnebay  Is  narrow,  than  at  Gatun  and 
MIraflores,  where  forebay  opens  immediately 
Into  lake.  Drop  faster  than  can  be  foOowed 
by  water  in  space  between  guard  and  upper 
gates,  and  result  is  reverse  head  on  guard 
gates,  causing  them  to  open  at  miter.  Re* 
verse  lasts  but  short  time.  In  first  lockages 
tee  culvert  regulating  space  between  lower 
safety  gates  in  free  oommunicatfon  with  side 
wall  culvert  near  lower  end,  but  about  lower 
valves.  When  upper  valves  were  raised 
water  in  space  between  tbeae  gates  rose 
fester  than  in  lock;  consequently  there  was 
reverse  pressure  on  safety  gates,  causing 
them  to  open  at  miteF^  prevure  being 
sufficient  to  oomprees  springs  in  gate- 
maneuvering  struts.  I>ue  to  posslbfo  dan- 
ger of  crippling  moving  apparatus  by  such 
reverse  stress,  valves  in  tee  culvert  i>artly 
dosed,  choldng  communication  between 
side-wall  culvert  and  space  between  gates. 
Experimenting,  a  degree  of  closure  reached 
which  caused  water  in  space  between  cul- 
verts to  lag  behind  water  in  lock  when 
fllUng,  and  at  same  time  to  fell  more  rapidly 
when  emptying.  In  this  way  positive 
pressure  always  kept  against  safety  gates. 
With  use  of  both  side  and  center  wall  cul- 
verts, as  rapidity  with  which  water  level 
in  lock  changes  is  increased,  different  adjust- 
ment necessary.  When  valves  in  side  cul- 
vert are  raised  and  water  enters  lock  fiow 
of  water  greater  through  those  openfaigs  In 
laterals  nearest  middle  wall  than  through 
those  nearer  siide  culvert.  As  water  rises 
in  greatest  volume  next  to  middto  wall, 
results  a  slight  slope  of  surface  toward  side 
wall.  When  both  side  and  middle  culverts 
used  no  such  action  noticeable.  First  gush 
of  water  from  side  culverts  appears  to  come 
from  highest  laterals  and  then  successively 
from  the  others.  Can  not  be  stated  that 
discharge  greatest  from  any  one  of  laterals. 
In  filling  or  emptying  small  canal  lock  water 
levels  approach  eath  other  with  rapidity 


dq;wnding  upon  square  root  of  dimmRh-. 
head.    Toward  end  of  operatioa  cioMe !? 
level  beoomee  dower,  and  flow  of  «ita 
supposed  to  cease  either  Just  bebre  or  st 
equalisation  of  levels.   Frequently  fbe  n^ 
are  opened  with  dight  head  agsinst  thez  ^ 
avoid  loss  of  time  involved  in  vraitm^  Is 
head  to  vanish  entbely.   In  fUlbf  orfl!!:l;t• 
lng  locks  of  Fenama  Canal  there  is  noticetbk 
owtravel  of  water,  so  ttiat  water  bdtambff 
irtiich  b  flDed  rises  dightly  hi^ier  than  k^j 
In  ehamber  from  which  water  dnvn,  sd 
gates  separating  chambeis  become  sqI^«^ 
to  reverse  bead.   At  Pedro  Miguel  dol^c 
that  water  rises  from  04  to  0.6  ot  gktt 
higher  than  water  in  forebay,  tendice  te 
throw  upper  gates  open.    Difference  in  bsad 
of  abort  duration,  but  very  noticesble:  tska 
as  indication  of  Instant  when  appmtus  Lr 
opening  gates  should  be  put  in  doue. 
Thfe  acts  as  safety  device  to  motors  wiui 
operate  gates.   In  report  of  Isthmian  C^ 
Commission  for  1911  Is  described  mii-^i 
used  for  overcoming  dUferanoes  ta  pivsstjv 
OD  fower  gates  at  lower  lock,  MInflons  &\ 
Gatun,  due  to  difference  in  density  of  v^.» 
above  and  befow  gates,  in  oonseqTinf?  d 
which  culverts  were  turned  up  at  oataf^ 
to  reduce  pressure  to  manageaMe  qn^tn 
Possible  that  overtravel  of  water  from  tk« 
emptying  fock  into  taflbay  may  nsclt  c 
oontinuing  ftow  of  fresh  water  ibxaofh  c^ 
vert  beyond  point  at  which  io  thecrr  z 
should  cease;  therefore,  in  obviating  djust' 
of  resultant  pressure.    No  trouble  ei;^Tr 
enoed  fSrom  resulting  pressure  against  kvr 
gates.    Difference  in  density  of  water  abcn 
and  below  gates  is  notfoeable  hi  vaai'sti 
way.    When  tower  gates  are  opened  b't 
water  rushes  out  with  oonsidersble  vt>k«  : 
on  surfiaoe  of  salt  water  befow,  and  tfa?r«  b 
oorresponding  rush  of  salt  water  alooj;  k^ 
strata.    This  current  conttmws  for  coc  i  * 
abto  time  and  has  noticeable  eBeet  on  ^"^"t^' 
leaving   fock,   sheering   them  awsr  k^ 
middfo  wall  as  soon  as  they  pass  aneie  '-' 
side  wall.    Sfope  given  to  water  in  UkI  -- 
use  of  side  culverts  already  been  c^'t<i. 
Same  effect  noted  during  filling  of  lo? -^ 
lock  with  freslT  water  when  fewer  fat»  bit? 
been  left  open  long  enough  to  Inson*  sJ: 
water  fining  lock.    Slope  is  from  miiik 
wall  so  that  khip  moves  to  side  wall  s^^ 
towing  locomotives  unabte  to  bold  i^'^ 
vessel  central  In  lower  fock  darini  entii? 
process  of  flllfaig  wlisn  side  cuiv^  onj 
used.   As  noted .  in   previoas  i«p«^f  ° 
formula  for  filling  and  emptying  locks  offf- 
ficfent  of  flow  C,  used  to  determine  i^ 
velocity,  assumed  at  0.65,  this  teinf  sl^^^  • 
more  fevorabte  than  ezperiens  it  oibef 
looks  has  shown  to  be^readfly  obtam^^ 
but  nature  of  design  and  constructioa  nr- 
ranted   assumption.       From  expennasst* 
made  at  Pedro  Miguel  when  lake  ipi«l ''^ 
at  reference  84.S  and  water  in  lock  atrdeff»« 
£0.9,  vahie  of  C  far  side  culvert,  with  i>o*^ 


See  pp.  2S67-2860ior1 
explanations,  etc.    J 
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valves  open,  determined  to  be  0.886,  much 
more  favorable  than  anticipated.  Similar 
ofaserrations,  using  only  one  valve,  mada 
both  at  Pedro  Miguel  and  upper  lock  at 
Oatun  as  check,  and  yahie  of  C  found  to  be 
1.177  and  1.272  at  two  locations,  respectively. 
Vatne  of  ooeificient  far  emptying  lock  at 
Pedro  Miguel  somewhat  less  favorable  than 
for  lUUng  ooefBciont  C  for  side  culvert  being 
found  to  be  0.804  when  both  valves  used. 
At  Oatun  and  Miraflores,  where  culvert 
tonied  up  at  discharge,  coefficient  of  flow 
for  emptying  lower  lock  about  8  per  cent 
less  than  through  level  discharge  at  Pedro 
MigueL  When  middle  wall  culvert  used  in 
combination  with  side  culvert  time  of  opera- 
tion greatly  reduced.  Pedro  Miguel  Lock 
can  be  flUed  or  emptied  in  about  8  minutes 
without  causing  too  great  a  disturbance  in 
the  chamber.  Observations  not  yet  made 
with  middle  culverts  at  Oatun  and  Mir»> 
flores.    F-14«  6-31* 

Locks  and  Lock  Gates. .  (See  above.) 

1809.  Study  of  locks  for  Nicaragua  and  Pana- 
ma routes.  By  S.  H.  Woodward.  Appen- 
dix A.  Rei>ort  of  Isthmian  Canal  Commis- 
sion No.  1.  P-09,  179-196. 
General  description  of  the  methods  of  calcula- 
tkxn  of  the  stresses  and  stability  of  the  walls, 
floors,  and  various  other  parts  of  the  locks, 
and  memoranda  of  the  assumptions  made, 
tiie  stresses  computed,  the  dimensions  deter- 
mined, and  the  estimates  of  cost  of  the  locks 
designed  for  the  two  routes.  Designs  and 
oomputatiotts  made  under  the  direction  of 
the  Isthmian  Canal  Commission  No.  1  com- 
mittee on  locks.  Qeneral  drawings  sliow 
the  principal  features  of  the  locks;  pis.  24, 
25,  64,  65,  66.  Twin  locks  were  designed  in 
all  cases.  Estimates  made  of  the  cost  of 
building  single-lock  system,  but  with  pro- 
vision that  second  lock  could  be  added  later 
by  simply  buflding  a  floor  and  one  side  wall. 
General  dimensions  of  locks:  Clear  length, 
740";  dear  width,  84^;  depth,  35'.  Total 
length  of  lock  masonry  to  depend  upon  the 
kind,  number,  and  arrangement  of  the 
gates,  as  well  as  upon  the  clear  length  re* 
quired.  LatMal  dimensions  of  the  lock 
walls  dependent  upon  the  height  of  the  walls 
and  upon  local  conditions. 
Lock  gates:  Exhaustive  study  of  steel  lock 
gates  had  been  made  by  the  U.  S.  Board  of 
Engineers  on  Deep  Waterways,*  in  their 
investigation  of  the  various  plans  for  a  canal 
from  the  Great  Lakes  to  tidewater;  esti- 
mates made  for  several  hundreds  of  gates 
varying  fai  width  from  60^  to  80",  and  lifts 
varying  from  sero  to  SO'.  Isthmian  Canal 
Commission  No.  1  committee  on  locks  de> 
cided  to  make  use  of  these  studies  as  a  basis 
of  estimate  for  isthmian  lock  gates.  liock 
masonry  designed  with  a  view  to  the  use  of 
the  same  type  of  gate  as  developed  by  that 


board.  Type  of  gate  the  steel  mitering  gate, 
with  horisontal  framing,  straight  on  the 
downstream  side  and  curved  on  the  other. 
Rise  of  sill  one-flfth  the  width  of  the  lock; 
when  the  gate  is  closed  the  line  which  |oins 
the  centers  of  the  quoin  and  miter  posts 
makes  an  angle  with  the  normal  to  the  side 
wall,  the  tangent  of  which  is  0.4.  Crates 
sheathed  on  the  upstream  side  only;  where 
the  gates  are  extremdy  heavy,  they  are 
made  partially  buoyant  by  sheathing  the 
downstream  face  below  the  level  of  the  lower 
pool.  Upper  uid  lower  gates,  and  an  inter- 
mediate gate.  Intermediate  gate  forms  a 
lock  chamber  400^  dear.  Upper  and  lower 
guard  gates.  Formula  for  the  weight  of  the 
lock  gates.    ^^99, 18a 

Special  estimates  made  for  gates  between  the 
upper  and  lower  locks  of  the  Bohfo  and 
Pedro  Miguel  flights  of  locks  on  the  Panama 
route,  the  head  of  84'  at  Bohio  and  62'  at 
Pedro  Miguel  being  considerably  greater 
than  those  for  which  the  formula  was  de- 
veloped. 

Bide  walls:  Masonry  of  all  the  locks  rests  upon 
a  rock  foundation.  Figs.  1  to  12  showing 
sections  of  the  side  walls  of  all  the  locks  of 
both  the  Panama  and  Nicaragua  routes. 
Computation  formulas,  etc.  P-88»  181. 
Table  of  forces,  etc. ,  F-OO*  182.  ^ 

Middle  walls:  Typical  cross  section  shown  by 
Fig.  14.  Computation  formulas,  etc.  P-00, 
183.    Diagrams,  etc.,  P-OO,  180-18L 

Lock  floors:  Floors  inverted  arches;  rock  foun- 
dations; floors  thicker  near  the  gates.  Com- 
putation formulas,  etc.    P-09, 188. 

Miter  sUls:  Stone  arches  3'  thick  and  of  vary- 
ing depth;  fkoed  with  timber-bearing  piece. 
Drawing  shows  sills  of  the  lower  and  inter- 
mediate gates  to  be  straight;  all  others 
curved. 

Api>roQch  walls:  Quay  wall  1,200'  long  pro- 
vided, for  tie-up  of  vessels. 

Culverts  and  valves:  Contained  inside  walls, 
2  for  each  lock,  12'  6"  high  and  6'  6"*  wide. 
Each  culvert  connected  with  the  lock  by 
18  ports  2'  high  and  4.6'  broad.  Lining  of 
cast  iron  and  brick.  Second  set  of  culverts 
at  lower  end  of  Miraflores  Lock  and  Lock 
No.  8  of  the  Nicaragua  route;  made  neces- 
sary by  the  diflerenoe  in  density  between 
fresh  and  salt  water.  Computatfon  formulas, 
etc.,  P-#0»  189.  Culvert , valves  to  be  of 
Stoney  sluice  type;  used  very  successfully 
on  the  Manchester  and  other  canals,  P-OO* 
ISO. 

Time  of  filling  and  emptying  looks:  Table 
giving  time  for  filling  and  emptying  locks, 
ranging  from  10  minutes  39  seconds  to  16 
minutes  19  seconds  for  the  Panama  route, 
and  from  10  minutes  42  seconds  to  14  min- 
utes 56  seconds  for   the  Nicaragua  route, 

p-eo,igo. 


>  Report,  June,  1900.    Members  of  board:  Lt.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  U.  S. 
htmj,  chairman;  Alfred  Noble,  and  George  Y.  Wlsner. 
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Uae  of  water  for  lockage  of  vessels:  Outline 
of  possible  conditions;  computation  for- 
mulas, etc.,  P-00, 191. 

Leakage  of  locks:  Amount  dependent  on  ac- 
curacy of  fitting;  serioas  leakage  might 
occur  at  culverts  and  gates;  leakage  around 
quoin  posts  can  be  made  small;  ibould  be 
no  leaking  through  gates.  Computation 
formulas,  etc.    P-89, 192, 103. 

Water  for  lockage:  At  Panama,  as  fellows: 
Lockage,  411  cubfo  ftot;  leakage,  225  cubfc 
feet;  power,  200  cubfo  lieet;  total,  836  cubfo 
feet  per  second*  Nicaragua  route:  Lockage, 
867  cubfo  feet;  leakage,  215  cubfo  feet;  power, 
233  cubfo  feet;  total,  815  cubfo  ftet  per  sec- 
ond.   P-00»193. 

Ckwts:  Locks,  Nfoangua  route.  Tables  show- 
ing cost  of  doubte  locks,  exclusive  of  ezcav»- 
tfon,  but  embracing  concrete,  cut  stone, 
steel,  bnmae,  timber,  brickwork,  machinery 
and  plant,  and  approach  walb  with  their 
concrete  and  pOes.  Estimate  for  singfo 
focks,  exclusive  of  excavation.  Doubfo 
focks.    Singfo  focks.    P-eo,  194-196. 

1900.  Lock  dimensibns:  As  a  basb  for  all 
plans,  the  Board  of  Consulting  Engineers 
voted  11  to  2  that  locks  should  hav«  mini- 
mum usabfo  dimensions  of  40  by  100  by  1,000', 
P^)6*,3. 

Lockages:  Time  required  to  pass  a  flight  of 
locks  at  Bohfo  or  at  Qatun,  on  the  Panama 
Canal.  By  J.  W.  Wefoker.  'Appendix  M. 
P-06*,  403-404. 

1907-1914.  (See  Constructkm  and  engineer- 
ing; Projects;  Atlantfo  dlvisfon;  Pacific 
divisfon;  and  Locla  and  dams,  above.) 

toil.  Every  known  precaution  taken  to 
insuresafety  of  locks.  Accidents  to  locks  have 
in  nearly  every  case  resulted  from  misunder- 
stood signals  in  engine  room.  To  avoid 
possibility  of  accident  whfoh  might  render 
canal  useless,  authorities  should  assume 
charge  of  all  vessels  during  transit  of  locks; 
under  such  oondltfons  any  damage  that  may 


result  to  vessels  should  be  KsaneA  br  \it 
U.  S.,  and  legislation  looking  to  this  o;! 
necessary.    P»ll«  62. 

Loeks,Poe. 

Delays  in,  ^^-OO^t  421, 423. 
Vessel  movement  in,  P-06*,  7. 

Locks*  Sepusle'or  Scattered. 

Effect  upon  water  expenditure,  P-10^  108. 

Lock  Stmctnres.    (See  Structures,  Lock.} 

LoekaWdtieL    (See  Waterways,  AitifleiaL) 
Delays  in,  P^M*,  421, 423. 

LocoiMytlfm,  P-IO,  266;  P-11,  2S5,  8<1;  Mt, 

2n. 

Blacksmith  shop,  P-lo,  286;  P-11, 2& 

Engine  room,  locomotive  department,  F-10 
267. 

Gcrgona,  ^4M^  144. 

Ho8tUng,P-14,260. 

Number  working,  ajrarage,  iSBotial  dhiscs. 
P-11, 140;  P-13, 147. 

Number  working  daily,  average,  oeDtral  di- 
visfon, P-io,  144;  P-19, 151. 

Oxy-acetylene  plant,  P-11, 236. 

Repairs,  P-ia,  264;  P-14,  2S0. 

Repairs,  number  of,  P-10^  271. 

Repairs  to,  all  equipment  except  toooinotnts 
and  cars,  P-10, 273;  P-11, 241;  P-12,  ZT^ 

Loconotivas,  Towing;  Puia,  92;  P-14.  li 

Current  duty,  Miraflores  Lock,  P-14,  pL  i\ 
Design  for,  canals,  P-ia,  9. 
Distribution,  etc.,  P-14, 109. 
Electrfo,  proposed,  P-10,  pL  8S. 
Steel  girders  for  tracks,  (Satan,  P-11*  l>>- 
pi.  7.    • 

Longwflty* 

Act  relating  to  prohibition  of  aXkmua  br. 
P-11,  571,  577,  680. 

Lvbrfcants. 

Consumptfon,  P-11, 211. 
Consumption  and  cost,  P-13, 24& 
Inspection  of,  P-13, 247. 


M. 


Macadamistns.   (See  Roads.) 

Oiling  and  macadamizing  roads,  fifth  division, 
P-13, 183. 

MacdonaM,  Donald  F.   (See  No.  223,  p.  2366  of 
tbis  Index.) 
Geologist,  report,  P-18,  666-582. 

Marhtnery.  (See  Dams;  SpUlways;  Looks;  Valves; 

Gates;  see  Noe.  43,  221,  243,  pp.  2362,  2366, 

2367,  of  this  Index.) 
Erectfon  divisfon,  P-14, 73. 
Ereotfon,  locks,  P-12, 04. 


Erectfon,  apeciai  force  ftw,  tock  work,  P-H.  SS. 
Foundatfons,  P-13, 201;  P-14, 20& 
Inspection,  P-13, 99. 
InstaUation,  locks,  vitrified  tile  docto,  F-U  ? 
List  of,  by  classes  and  locatfon,  P-10i  210. 
Mechanfcal  applfonoes,  inspeetioD,  i«I»ir,  ^'• 

P-11,  204. 
Miter,  perfect,  proposed  machtoerr  ft*  *'^' 

took  gates,  P-10,  pi.  84. 
Repairs,  total  cost  of,  per  service  day,  M* 

245. 
Shops,  permanent  machine,  P-Hi  ^ 
Terminal  plant,  P-14, 191. 
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Caiul  Znu  aod  irateralud  ol  Cbacrcs,  p-0!l, 

tH,  pi.  im  P-I3,  pi.  M. 

Cuul  Zone,  ahowiiig  I'Bntnia  R.  R.  ri;Liicai«l 

Ihw.P-ll.pLll?. 
Cuul  Zone,  biiagulBttaa  ijrstBin,  ^11,  pi. 

137. 
CoQdltlaiu,  PkUo  ilde,  ^13,  pt.  K2. 
Contour  map   mi    proOle,   awtral    ill\laJon, 

P-O8,«0,  pi. ». 
^^ontoar  map  and  SBctloiu,  CucAracIki  sli^Jt^, 

^tO,  pi.  104. 
CncMwha  rikla,  P-1 1,  pi.  lOT. 
BnsTBtlDU,  (Boenl  map  ol,  P-IO^  pi.  Uu. 
Ouabo*  Dun,  pnOla  ibowlng  depth  lo  luek, 

p-oe*,  7,  pb.  is,  8, 

OMUD  utd  vicbiitj,  iluirlDf  locMlan  <^(  pro- 
pond  duD.otc.,  r-oaf,  7,  pi.  11. 

Qatan  D*ni,  F>10(  pi.  W. 
Oabm  Lo(^  P-lo,  pi.  M. 
Ostun  Lonki  ud  Dun,  bntkwBler  in  Culon 

HUbor,uidobaiuielBicavuloD,F-i::,  [il.7S. 
Oitnn  works,  Colon  nubor,  and  oIuiii>l>.|  oi- 

nntkin,  F-11,  fi.  W. 
IiUunu>irlUiooiii^Bt«dauul,r-ia,l;  P-13, 


a,  Pwl  1,  pi.  IDS. 
Look  anal,  85' nimmlt  tavel,  F>4>S>,  ;. 

Ui^itoi  ol,  IMM,  ss:  ^4»,  HP. 

y^  nuklnf  and  IKbograpb;  division    Mnpn 

Canal  Conuntekm  buOdlngi  an  thr  l.;tiimu9, 
of  proOlH,  aaundlnc],  benclimarki.,  old  nups, 
city  maps,  boiuxluy  Itnea,  and  lonii  hr  tho 
Panaman  OovemmeDt.  Work  In  ;.  ii,\an 
done.  Some  ptintlng  and  tuokblinl  r.;;  <1uiio 
belDte  InuutBi  ol  latter  wock  to  biin-iii  of 
material  and  nippllM.  r-Oli,lill 
FauanuR.  R.  rekcalsd  line,  P-OO.  ll->,  |<I.  K>>; 

^10,  pi:  130. 

Faoama.    BtuwisE    ion    and    watenhe^i    ul 

Chagm,  r-00,  3M,  pi.  113. 
Fedni  Ulguel   lo   Panaout  Bay  eiriiviilkiii, 

r-09, 131,  pi.  M. 

Propoaed  line  of  «ea*vel  (wial,  IMjn-.  T. 
Stage  of  tiiaagulatloa  oompletlon,  I'-IO,  pi. 

Terrttorr  between  Caitbbean  Sea  uml  i^iiiiui 

I^ke,  r^l3,  pi.  S8. 
Work  ol  preceding  jeax  on 


Appnprlatkin  lot  borracka,  at 

Uiket. 
Colebn,  r^m,  aso,  pi.  190. 


Cooita,  P.14, 11B. 

taaori,Cr.    (BeoNo.lTO,  p.BflgoflhNI 

[BMmrr.    (Bee  Coils.) 
Contracta  tor,  M3,  JS. 

ojtt.  Ml.  aw;  P-»ai  w;  P-i*  ^-■' 

MS. 

Cot,  Oaton,  P-1 1. 101. 

Coat,  PedR)  Ulgnel  Looki,  F.11, 391. 

Drawlnga,P^l8.J0. 
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DesigiihiK  department,   loc^   Bud   dun  con- 
itmctkn,  P-08,  fiS;  F>4t9,  3S;  r-lO,  47; 

r-1 1,'Mi  p-ia,  69;  f-ia,  ts. 

Otiwrd  dnwtii£,  hKk  dU  on  Dusonrr,  P-^)^ 

O,  pi.  la 
Oenend  dimirbiK,  iDl  on  muonryr  mllarlng 
.      k>ekgBtet,P-13,pLTl. 
Locks,  ooata,  0*tun,  p>13, 119. 
T-octa,  drawinE>i  P-13,  TS. 


,    (SmB 


arj 


AnalTBb,  0*tim  Dsm,  F-OS,  111. 
CtBsEOatkiB   ol,   Pedro   Ulgnel   to   Bilboa, 
^4)9,  IM,  pi.  SI. 

Clmiaatlai]  of,  imdar  biCk>  mnd  duni.  If  In- 

florea,  P«e,lU,pl.  U. 
CbniOcatlan  oI,  unilar  Pedro  lllpiel  Lock  uid 

Dmu,  F^19,  134,  pL  SI 
ConstToctloii  nutcrW  In  vIclnKjr,  Ottaa  Dun 

work,  r-oa,  IM. 

I  eipoiniimtal  dam,  Gatun  Dam 
oq,  IM,  pla.  131, 131. 
pcroilty,    aOectlTR    ilia,    etc., 
Oatun  Damiludr,  P-0&,  les. 
Db^TVU  iihowlos  elhct  of  Tariatkm  In  mate- 
rial  OD  hTdraaUc  Blope,  Qatuo  Dam  atudlee, 
r-OS,  IW,  pL  I6T. 
TOtratkin  thniiiiEh  dUbnsnt  materials,  Oatun 

Dun  stud;,  P-08, 1S3. 
FoundaUoni,  Ostun  Lccki,  P«a,  121. 
Oawnl  deocriptloa  o[,  Iiom  drDllnfi,  Oatun 

Dun  ttaij,  r-OS,  IW. 
In  pThm,  eiphmtknu,  Padflc  division,  P-09, 


Ifsea,   Oatim   Dam   stndlea, 
P-0&,  144,  ise,  lao. 

Uechaokal    aualyHb    cnnva,    Oatan    Dam, 

I^S,  IM,  pb.  K8-1M. 
PermeHble,    dtacharge    md    velocltT,    table 

■howliiE,  u  raleiTed  to  Qatim  Dam  stodlea, 

F^-OS,  IM,  pi.  ITZ 
Physksl  propertlas  of.  Oaton  Dam  Investlga- 

tlotu,  P^W,  115. 
Seepage  tests,  Oatnn  Dam  studies,  V-oa,  13a, 

134. 
eiopn  of,  dnrfne  coDstmMlini  ol  eiperlmentB] 

dam,  Ootnn  Dam  atndks,  P«8,  Its,  pi.  106. 
Teat  of,  OatuD  Dam  stud]',  P>4>S,  13S. 
Tort  ot,  Oatim  study  ol  mQ  Irlctkm,  p.08, 13S. 


BfsMrtoitUidSnppliaa,DMakingL  (Sea  above.) 
OttaDkatkni,  P-07, 104;  P-08, 13E. 
Bepoit,  W.  Q.  Tabby,  Aug.  1,  1908,  ^07, 
IIB-IOT;  F-08,  2n-UB. 


Cub  and  cuBtod;  of,  ^4>8, 224. 

Classlflrotloa  of,   in  stoicbousei,  P-13,  JW3; 

P-i4.aiM. 
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3lag  lull  I  iimi  tMtntjr,  etc.: 

luniiii;  aalrtuit  puichubil 
■Kento  In  the  U.  S.;  nutodr 
terial  ani  juppllea:  requW- 
•tdrlal  sndiuiiiilindlTiikin; 
'"i^ed;  sc-np  nulerU;  j«»nl 
supplies;  piupertf  isoardi; 
■•nitoriBB  by  itontoepera:  n- 
latorlal  and  nippliei  to  be 
action;     board    o(  nirveyi; 


'"R  ofOoes  mi 
S.;d 


Uia  I 


"««  Acmr  olBcm;  total  ol 
W"  endhig  Jane  30,  1106, 
0<M  eeiMnl  tUmhooM  «MBb- 
AUantic  termlniu,' local  Bore- 
MUiarelnjn,     PMM,I1. 

km  of  mstnlal  and  (upiriiea: 
^  Ibg  puiihaas  and  laoper 
<  lU  ntUrttl   and  equipment. 


»,  ««.  |»,a)0,000  jpont;  90-p»r 
iiliun  bebf  mads  In  U.  B.  En- 
illcf  of  S7  full  cufoea,  and  1(0 
itm.  Some  Items:  KfiOOJiay 
,000  cnortles,  4,000  pOn,  80,000 
UMom  cargo.  Hoat  of  the  mite- 
1  at  Uomil  ITope  storehouae. 
It  of  Fiench  fitn  t  (boHen,  pumpa, 

placed  In  Hrrlce.  About  11,000 
nch  material  anapped  Co  V.  B. 
W  Ions  used  as  ballast  bjr  Pina- 
okIi  gofaif;  north-  Btarrhousea 
raiicRU   points.    Fire   damai^ 

itoreliouse  to  eitent  of  1100,000 
'.  So  delsy  caused.  Building 
ectiinu.  Divlslan  chaircid  wllh 
ration  of  corrals  and  equlpmant 

transportation  on  the  Isthmus. 
9d  at  Tarknis  points.  Over  «00 
lules,  with  waecms,  etc.,  In  this 
t  (net)  ot  teinu,  about  tllO  per 
tmrth  cost  proposed  by  V.  8. 
Printing   plant,  caring  fOr  all 

Isthmus,  operated.  Organlsa- 
d  to  Becojv  better  efficiency, 
rees;  expsndltum,  |75S,331.90, 


akn^  the  line  dictates.  Local  puichue.i  o 
the  Isthmua  oonsbt  of  material  and  aupj^lk' 
wbUb  are  not  canted  In  itock,  and  whli' 
are  urgHntly  needed— aupplles  tor  anglnwi 
Ing  parties,  Ibr  tabafateooe  dapaitmcbt,  aii< 


Receipts  and  dMrfbutlons:  R«elrad  la  volii 
of  tll,ecrT,CM.eS.  Dlsboned,  •11,«ffi,1.''^.3. 
of  tlw  latWr,  (lgZ,8M.U  oovera  oM  Tn-ml 
malerial  utlllied.  Among  the  Items  ia-iia 
the  loUowhig  am  noUble:  38  iteani  sbaicls 
an  cars,  10  miloaden,  10  spreaden,  S  ballos 
plows,  ft  cranes,  S  dredgn,  5  tugboaU,  r 
sicel  barges,  3  alr-oompresKO'  tdants,  172  roir) 
drlllB,  13  rock  channelera,  {a§,iiao  poun'l. 
track  bolts,  l,SM,DOO  poonds  track  spikra 
llt.iin  ponnds  angle  bars,  4T0,U00  tie  pbics 
Ul  IS'  split  switches,  638  Iron,  It  oil  lue 
tanks,  3  launctwa,  4  ooncnle  mlien,  1  rnsc 


plant,  1  lyion  rock  {rusher,  4  saddle-lank 
locomatlTea,  l<>,lMt  tons  steel  raits,  Eai,>i7il 
lies.  3  electric  crams,  is  hoisting  Ai-lnrj, 
3S,9»,S11'  lumber,  M.UT  pDes,  Wl.minriK^i 
and  CMsstlea,  V6,no(i  brk^k,  li,8Sa,000  poiiitil.ii 
dynamSe,     and     M,O0O     pounds    bluiini; 

New  buDdbgs:  BebuDdlng  of  large  gcn-TAl 
t  Uount  Hope  completed;  ni- 

Nbw  storehouses  built  at  variolic 
four  storage  n 


npers).    P^>S,n. 


i:  Charged  with  the  purchase 
(  on  the  Isthmns  of  all  materia] 
irged  with  the  care  and  maln- 


Prlntlng  shop:  Supplies  all  the  Blationery  fimi 
printing;  U  presenio  plant.  Cost  of  priiii. 
tog,  (3M,513.1l}.    Btatkmery  and  euglnwriiir 

EmployBBa:l,2».'l'a7ron,»666,lJa.07.  ^<IH, 

Heals.    (Pee   Hotels;    Labor;    Klh-beni;   Uaides 
Bulisislence.) 
Cost  of.  at  hotels,  PMtO,  329. 

He>rs,Lt.F.    (»neNo.  3M,p.23STortltlaIndoi.. 

MMhuilal  Analysis,  M 
Oatiin  Dam  stud  lea,  P 

Shops,  ^11,331. 


LbB  Isthmiaii  Canal  C 
nd  of  a  t J  pewrllsr  repair  shop. 
btW  olaMs  irf  material  atid 
in>«*»«I  on  reqnlaltkiiis  by 
«  departmait  ol  the  Isthmlim 
If-  B.    The  slock 


(BeeNoa.  113,351,365.  pp. 
1304,  3388  or  this  Index.) 

IMMI.  Repair  of  locomoClvas  and  Tolling 
equipment,  erection  ot  can.  stKam  shoi-pb 
and  heavy  and  1ii;ht  repairs  to  almosCeviry 
nlass  or  machloe  In  the  tone.  Over  ITd.iXo 
pounds  of  costfaiKS  maila.  Some  shop  "in- 
structkia  done.  Nearly  300  machines  in- 
stalled In  Bhopa.    Large  list  of  flqulpmoiii 

'  ondai     order.    Old,     obactlela     oudilnory 


2510      INDEX  TO  REPORTS,  CHIEF  OF  ENOIiraBB8,  U.  S.  ABMY,  1868-1911 


oleued  away.  All  new  maflhtnfly  expected 
to  be  soon  in  operative  oomditkni.  F-OA* 
113. 

• 

1906.  Operations  of  this  division  begun  with 
shop  organizations  at  Cristobal,  Bas  Mata^ 
chin,  Empire,  and  Cnlebra.  On  June  30. 
1906,  organisation  oonsisted  of  1,812  men. 
Prinolpal  work  the  repairing  and  enlarging 
of  shops,  building  of  new  ones,  repairing 
and  nittfatftfahig  locomotives,  dump  cars, 
and  miscellaneous  equipment  of  Uie  old 
French  stock  until  it  could  be  replaced  with 
more  modem  and  American  pbint.  Di- 
vision handicapped  by  unsatisfiaetory  em. 
ployees.  Aii^compressor  and  pipe4ine 
plants  erected  at  Rk»  Grande,  Empire,  and 
Las  Cascades;  plans  made  for  capacity  of 
30,000  cubic  feet  per  minute  for  air  com- 
pressors throughout  the  cut.  Installation 
of  dectric  plants.  Table  showing  nature  (rf 
miscellaneous  work  done.  "Division  *  *  <» 
has  had  to  create  its  own  pbmt,  to  repair 
old,  practically  worn-out,  and  dismantled 
equipment  *  *  *;  it  has  had  to  keep  up 
repairs  on  all  machinery  and  equipment, 
aad  it  has  also  had  to  design,  make  specifica- 
tions, receive  and  erect,  ready  for  service, 
new  and  modem  equipment."    P-06»  107. 

V 

1907-08.  (See  Municipal  Engineering;  Mo- 
tive Power  and  Machinery.) 

1900.  Mechanical  division  (second  division, 
O.  C.  B.).— Organisation:  Placed  under  the 
supervision  of  the  second  division  of  O.  C.  E . 
At  the  beginning  of  the  year  shops  at  Oor^ 
gona,  Empire,  and  Paraiso  in  charge  of  a 
master  mechanic  having  Jurisdiction  over 
the  field  repair  shops.  There  was  also  an 
electrical  subdivision  under  an  electrical 
engineer. 

Concentration  of  work:  During  the  year  Shops 
at  Paraiso  closed;  heavy  work  there  trans- 
ferred to  (}orgona  and  Empire.  Running 
repairs  to  cars  and  locomotives  transferred 
to  Pedro  Miguel  engine  house.  Work  of 
electrical  subdivision  consolidated  with  the 
work  of  the  Qorgona  shops;  both  placed  in 
charge  of  the  electrical  engineer.  All  heavy 
repairs  to  equipment  other  than  steam 
shovels  and  steel  cars,  as  well  as  maauluv 
turing  work,  performed  at  Oorgona  shops. 
Heavy  repairs  to  steam  shovels  and  steel 
dump  cars  made  at  Empire. 

QargpDA  shops:  Extensions  made  to  machine 
shop,  boiler  shop,  and  planing  miU.  Car 
Shop  made  for  car  repairs.  Lye  vat  built 
for  deaning  engine  parts.  Oil  ftiel  adopted; 
great  saving.  4,586»342  pounds  iron  castings 
made,  and  333,416  pounds  brass  castings. 
Extensive  repairs  made  to  Lidgerwood  flat 
cars,  as  hard  usage  necessitated  practically 
rebuilding  larger  portion  of  those  on  hand. 

Electrical  subdivision:  Controls  all  electric 
iighting  on  the  Isthmus,  except  in  Cristobal 
and  Colon;  latter  operated  by  Panama  R.  R. 
Panama  R.  R.  powv  plant  at  Balboa  trans- 


it 


ferred  to  the  Tsthmtan  Canal  CommhEiac 
July,  190g.  Plant  augmented;  electrir  csr- 
rent  extended  to  various  places. 
Empire  shops:  Varioos  extensions  made. 
Machinery  of  Paraiso  shop,  when  doaed, 
transferred,  most  of  It  to  this  xdaoe.  P49^ 
V.20L 

1910.  SeoQnddfvislon,O.C.E.,  hssdisiBeof 
all  mechanical  questions  and  supa^iw 
expenditures,  preparition  of  esUmates,  tiSio^ 
ments  for  work,  and  cost  keeping.  Uoder 
H.  H.  Ronsseao,  U.  S.  Navy. 

To  reduce  delays  on  aeooontof  bteskdova  cf 
machinery,  etc.,  which  reflect  largely  in  ulS 
cost  of  work,  and  to  provide  proper  fKflitiai 
for  overhauling  plant  and  equipment,  as  veil 
as  manufacturing  necessary  repair  parts, 
large  shops  provided  at  certain  poiots  oa 
Isthmus,  in  irixich  are  employed  1^ 
''gold"  men  and  2,992  "silver"  men.  Otto 
small  shops  employing  oii»4ialf  dosea  ar 
less  men  distributed  around.  Cars  coo- 
verted  into  portable  maehiw  shops  are  aje 
used,  and  in  a  similar  way  floating  macfaw 
shops  provided  for  rqjwiring  marine  equip- 
ment. 

Repair  shops  and  equipment  on  Isthmus  ad»> 

«  quate  to  meet  requirements  during  oaatns 
tion.  Nothing  as  yet  done  toward  permaDerJ 
shop  facilltiesneeded  after  completian  of  cacjl; 
but  Isthmian  Canal  Commiasian  dedared 
itself  in  favor  of  policy  ofoonflntng  permanitit 
shop  facilities  to  two  points. 

Special  attention  paid  to  reducing  cost  of  maiD- 
tenanoe  and  operation  of  equipment  in  sbop^, 
including  the  standardisation  of  salaries  &n4 
wages,  and  of  material  and  supidies.  Tvo 
traveling  engineers  appointed,  who  have  If^ 
instructing  and  supervising  engineeis,  &^ 
men,  and  hostlers^  in  use  of  fuel  and  ofl  t 
connection  tbwewith.  Saving  resulted  cf 
fully  £0  per  cent  in  amount  of  Infaricssti 
used,  and  of  approximately  10  per  cent  is 
coal  ooosumption  per  train-mile. 

On  Apr.  29, 1910,  position  of  inspector  of  fius^s 
establishad,  and  toward  latter  part  of  vvsr 
traveling  engineer  appointed  to  inspect  tvA 
and  oil  consumption  on  Isthmus,  exe^  oa 
locomotives  and  mdrine  equ^unent 

Oorgona  diops:  Empire  shops  traosfemd  to 
central  division  for  performsnoe  of  steta 
shovel,  general  repairs,  and  manubetore  d 
steam  shovel  repair  parts.  Repairs  to  steel 
cars,  formerly  done  at  these  shops,  tnos- 
tamd  to  Oorgona  shops,  oontialidoi:  •< 
latter  shops  all  repair  work  to  roDtog  ecjo^ 
ment  other  than  steam  sfaovab,  as  mil  as 
^11  maonteeturlag  woik.  CsMVpair  yirds 
at  Las  Casmdas  and  Oamboa  abolidied. 
Work  at  Pedro  Miguel  yard  confiiMd  to 
Ughtest  running  repairs  only.   Under  w 

»  car-iospection  service,  every  ear  in  serrioe 
given  thorough  inspection  once  a  day. 

To  provide  for  Increased  work  at  QorsoD*  sbops. 
additions  to  bnildhigs  and  equipment  ibs^ 
Among  the  former  a  new  Mory  boftiBf 
42*  by  100*  for  storaee  of  pattens  sggnpoai 


THE  PANAMA  CAKAU 


'■^UB.  Iiao^  to  1300,000, 
•  bnOdlni  ooorerted  into 
1  S  GmlblB  maltlDE  tni- 
''Iita  aublad  eatufamsit 
r  addttko  of  4,I«I  q.  L; 


ti  mlasloDK  oonstruoted 
d  CtMoM  to  oBTeT  ois- 
ilactto  Pmaou R. R. old 


■ugmmtad  br  sddltkn  ol  ow  e"  tumt 
latlie  far  making  buahlnei,  two  besvj  mU- 
fai(  DiBehltMB  far  oatttng  gmn  tod  gaaml 


tflxy  ol  a"  msfai  hutoDed 

'takm. 

Bflibto  to  ckm  at  tUeti 

>,W(^,  or  ca  par  omt  ol 

Ml,  Died  at  Vnt^XfiOO. 

r^oOO  ^tinoprtated  far 
lUTliiK  1137,199,531.43  ot 

ana]  to  be  apimprlatDd. 

pmilKana  far  canal  work 
tl9l,3S8,113.<»,  ol  vHich 
not  QTpendlturea  dnrJng 

al  clanlfled  aipBDdltaKa 

»,aM,  150.81  for  plant  and 

itructlon  work,  Ol  whk:h 


B  In  aUahapaoo  IMhdiDa 
'hlch  1,131  "gold"  «m- 
"illvw"   mm.    Hoorly 


d  put  In  opcnUsn,  Toco 
g  loaoinotlTM,  no,  and 
id  tn  oonabnctim  olbreak^ 


oblBd  InitaatonTatli 


ipperiluip,nu  to  more 
Irom  boUac  ibop,  the  lat- 
Lal  apace.    Small  bdUdlng 

Dd  innUed  with  K-ton 

cUttka  far  maUng  largg 
T  placad  far  itsel  oastlng 
^noWlT  (»  ■  3-t(m  oon- 
id  land  frtnder;  irtmi 
■t«l  caittiigB  kept  OB 
«!  »Dd  pracUoe  itoppad 
— -  orimUr  ngubed  ol 


crane  tor  nn  In  bimdiy,  and  Tayldr-parth 
Mtoatflt. 
Wvk  In  Coooll  riup  tr 
cal   dhiskt 

maonbcturs  ot  woodwork  coDsolldated  at 
Odtguna.  Keeptng  ot  permanoit  gang  of 
craftiTDeD  and  belpm  far  making  npata 
to  cablewari  and  concrete  mlisra  at  Qatun 
Locks  and  day  npalra  to  atistn  shovels 
dooa  away  wtth.  ConssHdatkni  ot  heaTy 
repain  at  Oorgona  and  transfer  at  npafri 
to  Teneh  and  atfur  apparatus  In  Tk'tnlty  of 
Colon  utd  Crbtobal  to  dry-dock  atkops 
mabled  cloalng  ol  Uaoksmtth,  machine, 
boDer,  and  erecting  sbopa  ot  Panama  R.  R. 
In  Crbtdbal.  Bo  that  npalr  and  msnubo 
tming  wort  could  be  dona  with  giralir 
dlipsloh,  night  shllls  put  In  machine,  erect- 
fog,  aod  boOer  ihops  In  Oorgona,  Aug.  and 
Sept.  While  work  ol  the  claas  involved 
umallj  more  expenslTe  at  night  than  during 
day,  night  atiifti  have  proven  efficlmt  and 
save  erpeiue  by  elimination  ot  averttme. 
Another  advantag  wai  ii\  laduclngB  length 
of  time  nqnlied  lor  completing  nigent 
ordan.  Br  putting  on  night  shift  tn  wood- 
oar  npalr  shop  Feb.  1,  l,ld|:erwood  data  cut 
ont  ot  •arvke  lor  light  and  medhim  lepalra 
on  one  day  returned  to  service  neit  morning, 
Aocoding  to  pruerBm,  QoTgona  ihopa  to  be 
ntalned  in  operatkn  tmtil  waters  ol  Oatun 
Lake  reach  aleratlon  TO.  By  that  time,  man- 
,  uhcturtng  and  mpalr  work,  especially  In 
oonoectlon  with  looomotEvea,  cars,  and  ei- 
oaTatlng  machlnei;,  will  have  largely  dlmbi- 
Isbed  and  steps  can  be  taken  lor  erectkni  of 
neooaary  bulldhigs  to  wtiich  tiansfer  ot 
Waohtnes  now  al  Oorsona  can  be  made. 
Shops  at  Balboa  and  Crlatobal  hi  opeiatkin, 
together  with  Panama  R.  K.  machine  ahopa, 
to  aOord  neceaary  repair  tacQItlea  whOa 
tnnsiN  ot    machlnary    from    Oorgona   In 

At  beginning  of  year  additional  timvellng  en- 
gtoeBT  appototed  to  have  supervision  over 
fuel  and  oil  consumptkin  and  to  supplement 
work  ol  two  travelhig  englnoera,  whoso  Jurta- 
dlctfan  extended  to  loDomotlvee  only,  and 

'  later  to  supervising  and  Initnictiag  engl- 
Doen  In  respect  to  handling  oil,  and  firemen 
In  ngard  to  methods  of  ttrlng  and  fuel  oon- 
BUnptfan,  Duties  of  MC  Invellng  eugliieei 
oovered  sl«am  shovels,  tmloaders,  spreuden, 
and  all  stationary  plants,  and  subaequently 
ailonded  to  marine  equipment.  B&tlatactorj 
results  In  saving  both  fuel  and  iLVbrlmnta. 

Current  far  lighting  and  power  gta>era,%«d  at  b 
■tatkinii— Balbos,  UlraOotBa,  Etnplre.  QoT- 
gona,  and  Oatun.  Output  o[  Ga.tun,  kdA 
•  plants  lorCBly  used  la    oowoxi^ 


\ 
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tion  work  in  Atlantic  and  Pacific  diyisions. 
Coat  per  kilowatt  hour  averaged  10.026. 
Oil  fuel  used  in  all  stations.  Current  gen- 
erated at  Oatun  and  Miraflores  plants  by 
steam  turbines,  at  Empire  and  Oorgona 
plants  by  noncondensing  engines,  and  at 
Balboa  plant  by  condensing  engines. 

Principal  air-oompreasor  plants  located  at  l4M 
Cascades,  Empire,  Rio  Grande,  and  Balboa, 
and  furnish  compressed  air  to  central  and 
Pacific  diyisions,  and  akmg  high  line  around 
Gold  HUl  on  relocation  of  Panama  R.  R. 
Output  aggregated  8,361,199,541  cubic  feet. 
Air  for  Oorgona  shops  furnished  by  smaller 
plant. 

Total  appropriations  by  Congress  available  to 
June  30,  1911,  S248,aoi,468.5S,  or  66  per  cent 
of  total  estimate  of  S375,201 ,000  for  canal.  By 
act  liar.  4,  1911,  additional  appropriations 
made  for  fiscal  year  1912,  $45,560,000,  exclusive 
of  fbrtiflcations,  leaving  $81,639,531.42  of  total 
estimate  of  canal  to  be  appropriated.  By 
June  30,  1911,  t225,470,053.2fr  charged  Into 
work.  Of  this,  133,048,607.97  expended  dur- 
ing fiscal  year  1911.  Of  total  classified  expen- 
ditures to  June  30,  1911,  127,580,734.37  for 
plant  and  equipment  f6r  construction,  of 
which  amount  1626,330.86  expended  during 
fiscal  yearlOll.    P-1 1.33-36. 

1913.  Seoend  division,  O.  C.  £.:  Thisdlvisioa 
has  charge  of  an  mechanical  questions  that 
maf  arise  and  supervises  expenditures  and 
allotments  for  th6  work.  The  third  division 
of  O.  C.  E.  abolished  Jan.  24,  1912,  after 
resignation  of  C.  M.  SavlUe,  assistant  engi- 
neer fmneriy  in  chaacie,  and  work  trans- 
ferred to  second  division.  To  this  division 
also  assigned  design  of  dry  dock,  coaling 
stations,  shops,  and  appiianoes  in  flbrm  of 
harbor  tugs,  cranes,  and  barges.  Division  in 
charge  of  H.  H.  Rousseau,  U.  8.  Navy,  as 
assistant  to  chief  engineer. 

On  the  assumption  that  favorable  legislation 
would  be  provided,  general  and  detailed  plafos 
of  termhials  undertaken  with  view  to  begin- 
ning worlb  of  construction  as  soon  as  funds 
booome  available.  General  layout  of  ter- 
minals at  Atlantic  and  Pacific  entrances 
arranged  with  object  of  affording  suiBcient 
wharves  and  piers  to  meet  all  requirements 
when  canal  is  opened,  and  to  permit  exten- 
sion. In  addition  to  wharf  space,  the  general 
plan  provides  necessary  facilities  for  docking 
and  repairing  all  classes  of  vessels  and  for 
furnishing  them  with  fuel,  fresh  watn,  and 
supplies  of  all  kinds.  As  these  fiacilitieB 
may  be  required  for  mflitary  purposes  as 
well  as  commercial,  all  general  plans  sub- 
mitted to  Navy  Department  for  its  views, 
which  have  been  followed  in  final  designs. 

Main  coaling  plant  at  Atlantic  end  of  cana] 
will  be  located  on  north  end  of  island  oppo- 
site Dock  No.  11,  at  Cristobal,  with  raflroad 
connection  across  French  canal.  It  wUl  be 
capable  of  handling  and  storing  200,000  tons 
of  ooal,  with  possible  kusreose  of  50  per  cent; 


100/nO  tons  wIU  be  hi  sobsqueoos  Harm 
Coaling  plant  at  Pacific  terminns  wiH  oe 
located  at  Balboa,  adjacent  to  site  ol  dry 
dock,  and  will  be  capable  of  haiwlting  aac 
storing  100,000  tons  of  coal,  with  poasirile 
tncrease  of  fiO  per  cent;  suteqneous  stora^ 
will  be  provUed  for  50,000  tons.  Arrasp- 
ments  ace  made  for  sopidying  foel  oil,  tai 
4  tanks  of  40,000  barrels  capacity  each  oacs 
ad vertiseoSent,  to  give  initial  storaipe  capmAj 
of  80,000  barrels  at  each  terminus. 

Piers  or  docks  on  Atlantic  side  to  be  pcotortal 
against  storms  by  mote  or  braakwater  ex- 

.  tending  out  in  prolongation  of  linp>  eepaniiat 
lone  from  Colon;  to  be  1,000'  in  lQigth,aBif 
in  width,  and  SOO'  apart  At  present  oa 
Panama  R.  R.  Co.  engaged  in  buBding  es 
of  the  piers,  with  slip  on  either  side,  sod  * 
1,000'  wharf,  together  with  neoeaarj  kn^th 
of  mole  or  breakwater  to  afford  protarjis. 
On  Pacific  side  piers  for  commercBi  jm 
will  be  placed  at  right  angles  to  axis  of  ca2^ 
with  ends  of  piers  2,650'  from  center  of  ji* 
canal  channel.  Piers  will  be  1,000'  lon^  ^ 
200'  wide,  with  300'  slips  between  pioi. 
One  pier  is  to  be  undertaken.  SnpentnV' 
tuxe  of  commercial  piers  and  wfaanres  wi 
be  one-story  steel  sheds,  with  dear  hes^i 
of  25'.  Sheds,  of  fireproof  oonsiiQctioo,  vl 
cover  entire  pier,  except  for  space  of  &bcis 
18'  along  each  side  and  outer  ends.  TnA 
wQl  extend  along  each  ed^  of  pins  at  flor 
level,  and  two  tracks  will  run  throo^  cen^ 
of  pier  sheds,  depressed  to  bring  car  flo« 
level  with  floors  of  sheds. 

Plans  provide  for  one  dry  dock  capable  d  »• 
oommodating  vesseb  paasiDg  throoKb  kxte 
usable  length,  1,000';  entrsnce  width,  li /; 
d^th  over  keel  blocks,  35'  at  mean  sea  M. 
Dock  wfil  be  built  fai  tteiock,  which  wSl't 
lined  with  cooeiiete.  Borings  mdicete  i^ 
rock  is  strong,  solid,  and  well  suited  iorso^ 
ooDstruction.  In  Ueu  of  marine  raflwsT  ^ 
first  contemplated  for  smaller  vessels^  auru- 
ary  dry  dock  will  be  provided,  and  nito^ 
foundation  on  similar  rock  foond  ki  s. 
This  dock  wrill  have  usable  length  U  S.\ , 
entrance  width  of  71',  and  depth  over  kd 
blocks  of  13^'  at  mean  tkle.  On  AUacti^ 
skle  ''present"  dry  dock  at  Cristobal,  wbi^ 
has  usabis  length  of  aoo'  and  width  at  ^ 
trance  of  50',  with  depth  over  siU  of  LV  at 
mean  sea  level,  will  be  retained. 

Plans  for  various  shops,  foundries,  storehoi^ 
and  subsidiary  bntklings  approved, aodspef^ 
ficatlons  prepared  for  fumisbing  material, « 
it  is  desirable  to  have  enetioo  oomple0d 
and  machine  shops  moved  from  Oc^o^s 
by  July  1,  1913.  if>«»h<iw  now  in  us>  *^ 
bs  Installed  hi  new  shops,  and  thef  vO  te 
eleotricsUy  driven,  individual  and  P^ 
drfras  being  used.  Floor  area  of  b#'^ 
hi  OQonection  with  diops  aggregates  46i^ 
sq.  f.  Until  further  requirements  s^ 
definitely  developed,  shop  faeflitiH  ^< 
emergency  repairs  win  be  retained  jsTkmi? 
of  ^  dock  at  CristobaL 
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■nd  Pcdm  ltl(n>l  Rtnii  oonttamad  In  opan- 
tlon  thnxitbaattlHTWBttlMaldliRatlcnu. 
Jolf  I,  ISIl,  to  Jnlr  1,  1*13,  minlmiun  dry 
Muon  and  total  tknr  hn  13  oaDHcullve 
oontbi  fB'  T«ui  of  nmid  moomd.    Pr*. 

dmtaic  cBlmdK  tmt  IMS.   Totid  Oov  In- 

U.  1911  wu  mlnlmiim  &nr  tor  calaodar  ynn 

l>atltfp«tAa,tui1>artii«(  "  "«»">  itao.  I9»,  and  «•  hw-waur 

quliwl  and  muit  bo  ammd,  racorta  aatabUshed  at  Altiajaala  and  o«n- 

led  br  Igthmlm  Canal  Com-  *«»■    *»  Allslnala  mlnlmnin  91'  on  Apt. 

b«  aUActarr  or  eoODoailBa)  ».  '••'.  ""'  »'  a™l«a  B.S-  on  Uaj  7  bM 

IntBidod  to  piOTtla  two  »■  !"»■    I'™''""  low-watw  reeotdi,  itl.W 

9  at  Mrh  and  **  Albajiula  on  Api.  <■>,  190A,  and  u.W  at 

BquuHtTof'ooalwfllhava  Omboa  on   Apt.   *.   mi.    Aeoorilnt   lo 

to  >hlpiitaic  to  l»rff«  ot  dhohar(am»m™ii«nlaMQamboa,h»vtart 

lost  be  equipped  wtth  lufll-  '■'•''"t  "•  f*"  «»u™d  -^iW.  H,  18",  "Iwn 
ot  only  lor  Ibto  mrriot,  bat       '        **>^  waa  a  rtoa  at  that  point  ot  li.V  iind 

ij  foel  on  and  fn«h  water.  diacharje  »,H0,  cubic  Iiiot  par  iaoond.    Mini- 

nt  neommended  provlrtm  ™  ^Jt^*^^  ^'Jl  *"^  'I' 

mCiBllt    llght«™    to    (ITB  CI  ""'     •"— *-  ~n         I.I.    t-j 

Kiol  «ml  for  Atlintlo  term 

utorFaclfleend.  »'"'  B«ngln«  "oA  «  Trtnldad  River,  at 

nent»dminlst™ttonbijiUlnj  BohJo,  and  on  Oattm  Btrf*. 

inters  and  pfffnunent  nttte-  TaDiparalora  for  ISll  gcoanllT  abora  comuil, 

BfnriMcrrabed,   Permanent  July  ma  mnemt  maath  In  Ancon  and 

olldbg  will  be  on  knoD  mat  Cnlebra  and  Dee.  at  Colon.    Hlgbat  Iain- 

,  iDd  quarter!  lor  employeea  parataie  teoorded,  M*  f.,Bt  Aiuon,  Oct.  IB, 

vm  be  encted  In  general  and  lowest  B5*  7,,  at  Cnlabia,  War.  TT. 

ind  nortbeait  of  thb  bold-  Raintoll  In  tonebelow  nonn»l,beln«llghtestof 

eonneeted     with    ibopi,  ncori  at  Oamboa,  Bohlo,  and  WTKaL  ot  sta- 

rlennlnBl  bonitlMwm  be  tlom  (or  which  only  lewjeafB'raoordiavsllii. 

R erected  In  area nnooDd-  ble.    Deftclencta  ranged  from  lOpercml  al 

>  HUl  and  on  ait.adloliiin(  Balboa  to  «  per  cent  at  Bohio.    Dry-seuon 

gbway^    Thei*  wot  bo  per-  imlnkll  12  par  cent  of  annual  total  In  PftLiflp 

Ulfnel  lor  em-  aectlon  and  8  per  cent  and  a  per  omit,  rtspeo 
tlvely.   In   central    and    Atlantic    MCdon 


:  Locb  and  oi 

.r   Atlantlo    Looln.    8ettls> 

wfll  be  maintained  and  alio 


Avenge  nlnUl  for  1811,  87.30"  In  PulfLc 
■ectlon,  7V.1I1"  In  central  atctlon,  and  lie.  4.1" 
la  Atlantlo  MOtloo.  Balny  dayi  t^  FruUlc 
aectlon  173,  In  central  Hctlon  3H,  ami  In 
AUantk  aectlon  3U.  HeavlM  pc^iplta- 
tion  oocnned  at  Potto  Bello,  Nor.  30,  when 
during  Ibe  itotni  7.eO"  of  tab  tell  In  tl  houn, 


□eteoralogloal  statlona  at 
and  Crtitobal  oontlnaad. 
Utlona  at  Gaton  and  Pedro 


mately  1. 48". 
Tbara  waa  moderate  exotsa  of  wind  n 
at  tbavailaDiilBtioni  during  1911.  PnvallinE 
dliectton  from  nortiiwan  at  Aneon  and 
Culebraand  from  nortb  at  CMon.    BcIbIItb 


ill  leconled.      Twnty-elz 

In  operation.  IG  of  wblcli  ....                ....                 ... 

tondid  and  11  wllb  auto-  hnmldlty  generaUy  below  noimal  dnrtng 

rTap^tlon  ^tlo^  to  ««Hlm  hall  011911;  maan  tor  mi,  B.  per 

on,  Rto  Orande  Heaervoli,  "»'  atAnoMiand  84perc«tatCnl,l.m«nd 

uo  Brook  Beeerroli,  and  "'''"■ 

mofrapli  itatlona  In  open-  Slight  aelimto  dliturbanc<e  at  Ireqnait  oroiii- 

n  and  the  other  on  Guarapo  renre.    Stadia  survey  made  to  locato  rldse 

ton.    Doplfcsta  anlomatU  line  between  upperOatunRlverandAUuitlo 

ted  on  Doek  No.  I  at  Colon  Ocean,  and  19  mll«  of  line  ran  belween 

■amuna  B.  B.  dock  at  Bal-  llount  Binla  and  Santa  Rita  lloiuiiain. 

aiam  mafntatned  Ihtougb-  Stadia  mrvey  made  ol   Atlantic   coBSt ,  Ine 

onCbagtea  Rfverat  Oatnn,  In  viclnlly  ot  Ifaigarlta  Island,  near  ('uliin, 

ind  one  at  Albajnata.    Au-  and    ttlangulBtlon    station   eslabilabeil    on 

ge  ragbtet*  put  In  operation  bland.   HajAgual   and    Eacondldo    ttlvi'is 

■pDtway  at  Oatun  and  on  nm    up    to    Umlta    of   tidewater,    t'evprsl 

Bohlo,  Oamboa,  A]ha]ada,  iaianda  and  Inlets  not  heretofne  ahovni  on 

matlc  legktHi  on  Trinidad  niapa  located. 

Doc.  740, 65-2— vol  i 
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No  marked  chaagw  in  candoet  gf  nwctmnfaul 
work.  Constant  efforts  nada  to  ndoce  cost 
of  repairs  to  equipment.  Oenand  lapaiis 
were  required  to  greater  extent. 

Principal  shops  at  QcKpxa^  and  poUcy  of 
ooDoentroting  xnanuteotmlng  week  and  re- 
pairs to  rolling  equipment  at  these  shops 
oontinned.  With  coostmction  work  draw- 
ing to  a  close,  general  policy  of  gradually 
reducing  repair  parts  and  other  material 
carried  in  storehoases  caused  meehanieal 
division  to  handle  more  and  more  mann- 
ihcturing  work  on  short  notice,  and  also 
resulted  in  installation  of  Tropenas  3-ton 
convteter,  blower,  sand  grinder,  and  all 

'  necessary  apparatus  for  mannteeture  of 
steel  castings.  Two  additional  pipe  cutting 
and  threading  machines  one  8"  and  one 
12"— installed  in  main  shops,  and  in  planing 
mill  French  horlsontal  compound  engine 
replaced  by  stationary  engine  removed  from 
Lirio  planing  miU  and  supplemented  with 
50-horsepower  motor. 

Engine  booses  and  repair  shops  operated  at 
Pedro  Miguel,  Gatun,  Las  Gascadas,  Oamboa, 
and  Gold  Hill.  Remoral  of  material  from  top 
of  slides  on  Gold  Hill  side  of  cut  required  es- 
tablishment of  engine  house,  and  temporary 
repair  shop  and  storehouse,  made  of  two  <dd 
box  cars,  were  installed,  with  necessary  stor- 
age and  cleaning  tracks.  Oatun  machine  and 
repair  shop  transltered  to  mechanical  di- 
vision, and  July  1,  1912,  Empire  shops  for 
repair  of  steam  shovels  also  transferred  to 
same  division. 

Operation  and  maintenance  of  nir  rmnprassor 
plants  at  LasCascadas,  Empire,  Rio  Grande, 
and  Balboa  under  mechanical  division,  aswell 
as  operation  and  maintenanceof  electric  power 
and  lighting  plants  at  Cristobal,  Gorgoua,  Em- 
pire, and  Balboa.  Output  of  air-compressor 
plants  operated  during  the  year,  8,795,157,459 
cubic  feet  of  free  air  at  70*  F.  Increased 
construction  work  on  Pacific  division  and 
decrease  of  work  on  north  end  of  Atlantic 
division  increased  air  consumption  at  Pedro 
Miguel  and  Mirafiores  so  as  to  necessitate 
removal  from  Las  Cascades  plant  and  in- 
stallation in  Aguadulce  pumping  plant  of 
Pacific  division  of  two  2,20(f  IngerBOll-Rand 
compressors.  Mechanical  division's  electric 
plants  totaled  output  of  4,906,953  kilowatt 
hours,  which,  with  2,279,151  kilowatt  hours 
furnished  by  construction  divisions  to  me- 
chanical division,  makes  total  of  7,246,104 
kilowatt  hours. 

Total  appropriations  by  Congress  to  June  30, 
1912,  $293,561,468.58.  Act  Aug.  24, 1912,  addi- 
tkmal  appropriations  made  for  fiscal  year  1913 
amounting  tof28,960,000,  exchisive  of  fortifica- 
tions. June  90, 1912,  $259,653,236.74,  or  about 
69  per  cent  of  the  total  estimate,  had  been 
charged  into  the  work.  Of  this  amount, 
$34,183,183.48  expended  during  fiscal  year  1911, 
or  about  9  per  cent  of  total  estimate  of  canal. 
Of  total  classified  expenditures  to  June  30, 
1912,  $32,547,720.75,  or  about  12^  per  cent,  for 
plant  and  equipment  for  construction  and 


for  4  steamships;  of  this  amomt,  $l,2Sijr  J 
expoMlad  during  fiscal  year  1911  MS 


1913.  AetAng.88,19Q9,aaihocidn|eanitnK 
tkm  of  oanal  dtrasted  PresideDt  to  "&> 
eonstnict  such  aafo  and  cemrnodinns  larboi 
at  the  termini  of  said  canal  as  Shan  beiMS 
aary  Ibr  the  safe  and  ooovenlsnt  oae  tbenot 
Estimate  of  oost  of  oanal,  in  Dec,  m 
made  provision  for  ooostruction  of  n««ar 
breiJcwaters,  but  did  not  indnde  •cytluq 
for  such  harbor  improvements  as  nuif  t 
classed  as  termlDal  HspflitieB,  whkh  tu 
bean  operated  and  provided  hvetofon  b; 
the  Panama  R.  B.  Co.  in  eonoectioD  tH 
handling  of  its  oommeicial  and  otlur  btal 
nesB.  Early  in  the  work  ii  was  sppizcB 
that  tenninal  fodUties  required  by  tb 
Panama  R.  R.  would  not  be  adeqtat*  to 
probable  needs  of  shipping,  and,  to  liet  a 
the  foot  that  savings  on  estimates  wock 
probably  enable  their  constructioD  ss  ptf 
of  canal  work,  this  advocated  in  19U).  M 
Aug.  24,  1912,  authorised  ^Preaidflnt  to  '• 
tablish,  maintain,  and  opente,  tfaioagb  tk 
Panama  R.  R.  or  otherwise,  dry  docl^ 
repair  shops,  yards,  docks,  whsrvcs,  vnt 
houses,  storehouses,  and  other  mxsuf 
CacOities  for  the  purpose  of  pro?idiDg  eaa| 
and  other  materials,  labor,  repevs,  b^ 
sup^ies  for  vessela  for  the  Go?caii»£t  a 
the  U.  8.  and,  inoidentaUy,  lor  ta^m 
snc;^  at  a  xeasooable  piioe  to  peislnK  vessds  "1 

Act  Aug.  24,  1912,  made  necessery  spfo 
priatloni.  While,  in  anticipatksi  of  b^ 
able  action  by  Coogms,  same  pnUnksT 
work  undertaken,  active  open^ioos  oco!' 
not  be  begun  untfi  last  fall;  oooseqwc'^ 
terminal  flMsilities  can  not  be  complMK)  by 
time  oanal  ready  for  passing  vessels. 
Pacilk!  terminals,  being  coostroetcd  bf  l^ 
mian  Canal  Commissfcm,  wSl  consist  of  cx^ 
dry  dock  capable  of  docking  any  vessrlM 
can  utilise  the  locks,  a  smaller  dry  dock  fcraa 

of  smaller  oraft,  plant  for  8upplyli«<^'^ 
fuel  ofi  to  venels,  necessary  wbsrr«  vA 
piers  for  commercial  pnrposas,  and  ptf' 
manent  shops  for  use  in  ooonectiaB  ^ 
dry  docks. 

Atlantic  terminals  consist  of  wharratsd  V^ 
at  Cristobal,  indudii^  Cristobal  JDoie,  ^ 
being  constructed  by  Panama  B.  R  ^^  ^ 
own  expense,  and  main  plant  fcr  soppl)^ 
coal  and  fuel  ofl  to  vessels;  oost  of  com 
plant  wm  be  divkied  between  Istbiros 
Canal  Commiaskm  and  Panama  B.  B  ^^^ 
while  Isthmian  Canal  Commissloo  will  ^>'' 
nish  fiMTflities  for  oil.  Ooieral  dn«iii(S5h^* 
ing  layout  of  these  terminals  viB  be  fcns^ 
in  report  for  1912. 

General  design  of  dry  docks  woiked  oottfd 
prepamtlon  of  detaU  drawings  oanucev^i- 
Mitering  kick  gates  wiU  form  dosoff  todixt 
and  beyond  gates  proper  a  seat  for  flo^'-^ 
caisson  which  wfU  be  oonstmcted  forf^v^ 
canal  use.  DockwOl  be  flooded  by  l«f' 
dinal  ducts  in skle walls  dommuoicstiaf^ 


See  pp.  2357-2360  fori 
explanatlonfl,  etc.    J 
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dock  body  tbroogb  grated  openings  in  floor 
along  bottom  oi  walls.  Water  wHl  be  oon- 
txoUed  by  4  metal  "wagon-body"  yalves 
operated  by  suitable  machinery.  Time  r»> 
quired  for  flooding  at  extreme  high  water  esti- 
mated at  25  minutes.  Pumping  plant  for 
emptying  dock,  4  TerUcal  shaft  oantrlfagai 
pomps  drtren  by  electric  motors.  Discharge 
from  pumps  wfU  be  carried  through  concrete 
duct  entirely  separate  from  flooding  ducts. 
Time  required  for  pumping  out  estimated 
at  2  boun  and  20  minutes  at  mean  high 
water.  Suitable  tracks  ftir  a  50-ton  looomo- 
tiye  jib  crane  wOl  be  provided  around  dock. 
Capstans  and  bollards  wOl  be  installed  and 
a  pipe  tunnel,  with  suitable  outlets,  will  be 
constracted  around  dock.  Stairways  lead- 
ing to  floor  will  be  built.  Contzact  entered 
into  Oct.  22, 1912,  for  one  pair  of  steel  mitering 
leaves  and  fixed  irons  to  be  fabricated  and 
delivered  on  Isthmus. 

Smaller  dry  dock  will  be  dosed  by  a  fk)ating 
steel  caisson  bearing  against  granite  siUs  when 
in  place.  Flooding  will  be  similar  to  that  for 
larger  dock  and  fkm  of  water  will  be  similarly 
controlled.  For  emptying  dock  pumping 
plant  of  larger  dock  wHl  be  utiliied.  Access 
to  floor  of  dock  will  be  by  means  of  4  stair- 
ways. 

Wharves  and  docks  contemplated  wiU  consist 
of  quay  wall  1,238'  long  between  head  of  Slip 
No.  1  and  northeast  end  of  Panama  R.  R.  con- 
crete dock,  and  1  pier  1,000^  long  by  201'  wide. 
Permanent  walls  will  be  built  at  ends  of  sUps, 
each  aCB'  wide,  so  oonstmcted  that  part  of 
length  of  each  will  afford  landing  places  for 
small  boats.  Including  letigth  of  wharf  con- 
structed for  Panama  R.  R.  Co.  and  completed 
during  previous  year,  total  water  fhmtage 
under  construetiofl  will  be  4,060' long.  Quay 
walls  and  all  of  Pier  No.  1,  excepting  center 
section  SO'  wide,  will  be  supported  on  cir- 
cular reinforced  concrete  piers  sunk  to  rock; 
50'  center  section  of  Pier  No.  1  will  be  rock 
fin.  Blips  wHl  be  excavated  to  4y  below 
mean  tide.  Elevation  of  Pier  No.  1  and 
the  adjoining  wharves  at  head  of  slips  placed 
at  lO'  6".  Level  of  quay  wall  adjoining 
Panama  R.  R.  dock  fixed  at  elevation  17, 
same  level  as  Panama  R.  R.  dock. 

Coaling  station  on  Pacific  side  will  be  adjacent 
to  site  of  dry  dock  and  will  be  capable  of 
handling  and  storing  100,000  tons  of  coal, 
with  possible  increase  of  50  per  cent.  Sub- 
aqueous storage  will  be  provided  for  50,000 
tons.  Specifications  issued  for  coal-handling 
plants  at  the  two  terminals.  Bids  opened 
June  14,  and  when  award  is  determined 
plana  conforming  with  machinery  will  be 
prepared  for  substructure.  Spedfled  rate 
for  rnikiadfi^g  coal  from  vessels  into  storage 
piles  fixed  at  250  tons  per  hour  tot  each 
machine;  desire  is  to  unload  2  vessels  at 
one  time  at  Aljlantio  plant,  with  2  unloading 
nwchlneH  to  each  vessel,  and  1  vessel  at 
Pacific  plant  with  2  machines.  Reloadfaig 
c^)acity"that  IB|   transferring   coal   from 


storage  into  collier  or  barge— fixed,  after  con- 
sideration of  reloading  capacity  of  modem 
oommeicial  plants  in  U.  8.,  at  rate  of  500 
tons  per  hour  for  each  machine.  Proposed 
to  equip  Atlantic  plant  so  that  2  vessels 
can  be  loaded  at  one  time,  with  2  machines 
serving  each  vessel,  and  on  Fadflo  side  so 
that  1  vessel  can  be  loaded  with  2  machines. 

Main  machine  shops  located  at  Qoigona, 
which  will  be  flooded  by  lake  as  waters  rise. 
Shops  at  Balboa  and  Cristobal  generally 
adequate  for  maintenance  and  repair  of 
dredging  fleet.  With  adoption  of  policy  of 
giving  repair  facilities  to  any  vessel  that 
could  use  the  locks,  as  well  as  to  Navy, 
construction  of  new  shops  near  dry  docks 
became  necessary.  Permanent  shops  will 
consist  of  18  bufldings  for  machine,  erecting, 
and  tool  shops;  forge  shop;  steel  storage 
shed;  boiler  and  shipfitter  shop;  general 
storehouse;  paint  shop;  car  shop;  planing 
mill;  galvanising  plant;  lumber  and  equip- 
meot  shed;  pattern  storage;  foundry;  coke 
shed;  boiler  house;  roundhouse;  gas  house; 
paint  house;  and  sand. house.  In  addition 
to  ofllce  building,   0  auxiliary  buildings. 

On  Pacific  termtoals  preparatory  work  be- 
gun; operations  pushed.  Site  cleared  by 
removal  of  settlement  at  Balboa,  as  well  as 
bufldings  which  formed  old  town.  Panama 
R.  R.  yard  abandoned  after  new  yard  and 
track  liacfUties  provided  for  temporary  use. 
Considerable  dlfiiculty  experienced  In  carry- 
ing on  woik  expedidoosly  and  economically 
because  of  interests  of  other  divisions  and 
departments  whose  work  and  operaticms 
could  not  be  interrupted.  To  provide  room 
around  head  of  location  of  main  dry  dock 
for  tracks  and  highway  leading  to  old  French 
pier,  northwest  slope  of  Sosa  Hill  removed, 
184,682  c.  y.  rock  and  181,720  c.  y.  earth,  or 
total  of  366,411  c.  y.  excavated.  Total  quan- 
tity excavated  in  preparing  site,  389,567  c.  y. 
Greater  part  of  material  used  to  fill  in  adja- 
cent swamp  to  bring  area  up  to  adopted 
grade,  and  some  rock  furnished  Atlantic 
division  for  paving  south  slope  Oatun  Dam. 
Original  surface  elevation  of  dry-dock  site 
was  18;  deepest  general  excavation  for  foun- 
dation wfll  therefore  be  about  74'.  Lowest 
shovel  cui  June  30,  12'  below  sea  level,  on 
coaling-plant  site  at  southwest  end  of  exca- 
vation. From  this  site  208,099  c.  y.  removed, 
of  which  56,900  c.  y.  rock.  Site  for  smaller 
dry  dock  at  present  occupied  by  shipways 
and  shops  of  dredging  division.  To  protect 
entrance  of  main  dry  dock  and  entire  area 
to  be  occupied  by  smaller  dock,  and  to 
enable  removal  in  dry  of  as  much  rock  as 
possible  from  entrance  basin  of  main  dry 
dock,  as  well  as  to  facilitate  construction  of 
coaling-plant  quay  wall  and  basin,  cofferdam 
around  these  varfous  works  begun  Apr.  1, 
1913.    It  wiU  be  about   1,000'   in   length. 

For  construction  of  quay  walls  and  pier  rock 
found  at  an  average  elevation  of  60'  below 
mean  tide,  in  some  cases  being  as  high  as 
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33'  and  in  others  as  low  as  66'  htHow  this 
level.  Elevation  of  original  swamp  was 
about  0  and  material  through  which  con- 
crete cylinders  to  be  sunk  is  fine,  sticky, 
black  day  with  thin  strata  of  sand.  Cylinden 
are  sunk  by  open-caisson  method.  They 
consist  of  sections  of  reinforced  concrete  shell 
hi  6'  lengths,  1'  thick,  and  7^  outside  diame- 
ter. About  4,750  sections  required  and  special 
plant  for  their  manuf^ture  buHt.  Steel 
collapsible  forms  used.  Bottom  section  of 
each  cylinder  8'  outside  diameter  and  6" 
thick,  with  cutting  shoe  on  the  bottom. 
Excavation  done  by  hand  and  by  orange- 
peel  buckets.  When  cylinders  would  not 
sink,  of  their  own  weight,  descent  facilitated 
by  use  of  cast  iron  and  concrete  weights  in 
conjunction  with  water  Jet.  Not  considered 
advisable  at  this  late  date  to  increase  plant,  so 
progress  of  sinking  cylinders  depended  on 
crane  service  available.  After  cylinders 
were  sunk  several  feet  into  rock  they  were 
filled  with  concrete.  They  are  to  be  capped' 
by  reinforced  concrete  betuns  for  supporting 
floor.  Area  within  which  quay  walls  and 
pier  to  be  constructed  inclosed  by  dike  begun 
July,  1012.  Of  28,500"  of  cylinders  required, 
12,435'  placed.  Of  this,  8,450'  were  tor 
main  quay  wall,  289'  for  walls  at  head  of 
Slips  1  and  2,  and  3,606'  for  Pier  No.  1. 

Greater  portion  of  area  to  be  occupied  by  shops 
brought  up  to  grade  by  filling  low,  swampy 
land.  Natural  surftee  of  ground  not  suf- 
ficiently stable  to  hold  up  buildings;  neces- 
sary to  reach  n)ck  for  foundations  by  exca- 
vating to  it  where  sufficiently  near  the 
surface,  or  by  driving  piles  to  rock,  in  places 
as  low  as  50'  below  sea  level.  Near  water 
front  necessary  to  use  4'  steel  cylinders, 
filled  with  concrete  and  sunk  to  rock,  as 
foundations.  Files  driven,  3,750,  and  7,787 
c.  y.  concrete  placed  in  footings  and  in  tonnel. 

Operating  tunnel,  running  through  center  and 
at  right  angles  to  length  of  main  shop  build- 
ings, under  construction  for  carrying  and 
making  accessible  aU  pipe  and  cable  con- 
duits. Main  trunk  will  have  clear  height  of 
6'  and  width  of  4'  6",  with  branches  of  same 
height  and  width  of  3'  6".  Tunnel  will  con- 
tain all  power,  light,  telephone,  and  fire- 
alarm  cables,  and  water,  steam,  fuel  oil,  and 
compressed  air  mains ,  and  main  sewer.  Rain 
water  will  be  carried  off  the  area  occupied  by 
shop  buildings  by  means  of  surface  gutters 
and  drains.  For  its  construction  steam  shovel 
mounted  on  skids,  with  special  boom,  com- 
menced work  Mar.  20, 1013.  Where  hard  rock 
Is  not  deeper  than  about  mean  sea  level  tun- 
nel built  on  piers  excavated  to  rock;  at  all 
other  points  carried  on  wooden  piles  driven 
to  rock  and  cut  off  below  mean  elevation  of 
ground  water.  Built  in  sections  15'  in 
length,  special  means  being  provided  to 
nmke  timnel  as  water-tight  as  practicable. 

Work  started  June  5,  1913,  on  foundations 
for  machines  for  planing  mill;  considerable 
portion  of  concrete  necessary  for  these  and 
for  floor  of  building  completed  during  year. 


25  miles   of  tiack   laki,  of  wbkh  Br:i*sr 
0,212'  permanent  tracks  for  Panama  £.  7 
remainder  for  ooostmction  purposes.   R'-^i 
at  foot  of  Sosa  Hill  reoanstmcted,  3,300'  \j:^ 

Steel  framework  for  shop  biiflding8,aboct  6  n 
tons,  being  furnished  and  erected  ondfrci» 
tract  dated  Oct.  22, 1012. 

Contraot  made  Oct.  24,  1012,  for  6,500  sqcan 
of  reinfoiced  cement  tflerooAng  for  aUqcL/X'f- 
pitched  roo&  of  the  machine  shops.  AL  O 
befaig  manufactured  on  Isthntos,  at  PmiK 
Oontract  required  all  plant  to  be  on  Lchr.  j 
by  Jan.  25, 1913,  and  oompletian  of  nuziiiK^ 
ture  by  June  25, 1013. 

For  Atlantic  temiinals  qoay  wall  and  one  ?« 
practically  completed  by  Panama  B.  B.  i-  :• 
ing  year,  ihe  material  porcbased  Jot  s*^ 
work  for  aheda,  and  subsequent  cooir^: 
made  for  erection.  FanamA  B.  R.  also  r. .  > 
dJamond-driU  borings  at  site  of  coalbc  .•  .• 
tion,  and  work  begun  by  dredging  d;\  stx 
June,  1013,  drilling  and  blast  ing  prrpari..' 
to  dredging  alongside  proposed coolme i.  r. 
In  designing  pennanent  diops  prlr.  .-j 
aimed  at  to  reduce  to  minimmn  cost  of  rtp.r 
and  renewals,  without  exceeding  resstnaitf 
first  cost. 

Selection  and  location  of  equipment  in  di:!r*>  v 
shops  practically  completed.     Greater  c  ^  - 
ber  of  mechinM  and  tools  for  pemus^i' 
shops  will  be  taken  from  "present"  sbi: 
Electric  power  at  44,000  volts  is  to  be  d<  -• 
eced  by  transmission  line  to  substaiioD  b^.j- 
oent  to  pump  weU  of  Dry  Dock  No.  l,  vt-^ 
voltage  will  be  reduced  to  2,200  volts.  SL^«. 
have  been  arranged  in  4  groups  as  nzi . 
electric  distribution  and  each  group  p> 
vided  with  transfonnecs  and  switch  boa- j 
for  reducing  voltage.    Power  used  in  i-x 
¥rill  be  a-phase,  25-cycle,  220-volt,  cs  ' 
22S^YoLt  direct  <ourrent  in   marhina  s-  ■ 
for  variable-speed  tools.    Duplicate  m^'  '• 
generator  sets  will  be  installed. 

Investigations  and  inspections  made  of  <■'< 
principal  floating  cranes  in  U.  S.  and  Cva^^ 
as  weU  as  abroad,  with  view  to  detcRUi:.=; 
type  of  crane  to  best  meet  canal  reqi^irp- 
ments;  conclusion  that  2  floating  oases  <-( 
largest  sise  would  be  necessary.  Oct.  ' 
1012,  proposals  faivited  for  delivery  of  2  &7.-- 
Ing  cranes  of  revolving  type,  having  ic^ 
mum  lifting  capacity  of  2SOgro8s  tons.  A^^^^ 
made  Apr.  17,  lOU,  to  the  Deuiachejtt^ ' 
nen  Fabrik,  A.  G.,  for  approxlmatcljissr^v 
for  the  2crBnes,  delivered  in  580  days. 

Investigation  and  inspectian  of  most  mo)^'^ 
and  laigest  harbor  tugs  in  use  on  Atbc'» 
coast  of  U.  8.  and  in  leading  ports  of  II:- 
land  also  made  during  last  2  ytan,  tti 
estimates  for  year  1013-14  included  an^o^: 
considered  sofl^lcient  for  porehase  of  4  .<:  ' 
tugs.    Ajrangements  made  at  close  of  p& ' 

*  year  for  preparation  of  plans  and  spe(  r-K"* 
tions  for  suitable  tugs. 

Numerous  applications  received  from  coal  ^-^  \ 
ers  for  loading  space  for  handling  of  coaI  d   i 
supplying  vessels.    No  aothority  ezi'U  i^ 
leasing  any  land  or  laod  vod^r  water  is  bo^ 
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except  act  of  Feb.  27,  1900,  which  provideB 
for  leaainc  of  land  for  agrknltunl  purposei 
only.  Never  intended  that  U.  6.  should  ex« 
etdse  monopoly  of  coal  bnsineie  on  Isttamiu, 
but  toutOlse  coal  stored  here  for  nseof  Navy 
in  mftfaitfcfafr^g  uniform  prices  of  this  product 
to  shipping.  To  enooarage  individuals  and 
companies  in  business  of  fomishing  coal  to 
vessels  which  nae  the  canal,  policy  adopted 
of  providing  storage  in  connection  with  both 
ooaUng  plants  for  ooal  piles  of  individuals 
and  companieB  who  desire  to  jMitlcipate. 
There  will  be  certain  rental  and  a  real  estate 
tax  of  1  per  eent  of  value  of  improvements, 
sboold  any  be  made,  and  a  merchandise  tax 
of  5  centa  for  each  2,000  pounds  of  coal  sold. 
U.  8.  will  do  all  handling;  charge  for  putting 
coal  into  stofaga  and  taking  it  out;  lor  use  of 
coal  barges  and  other  labor  in  oomiection 
with  this  service  will  be  fixed  at  cost  price 
to  the  XT.  8.  tor  such  service.  Same  policy 
adopted  with  reference  to  oH.  Proposed  to 
equip  wharf  in  vicinity  of  coaling  station  at 
Pacific  tenninns  and  Docks  18  and  14  at 
Mount  Hope  on  Atlantic  side  .with  fuel-oil 
supply  and  delivery  mains  tn  duplicate,  to- 
gether with  necessary  pumps,  so  that  the 
U.  8.  will  be  able  to  handle  satisfactorily  all 
fuel  ofl,  indoding  tatH  oU  of  individuals  and 
compeiiies  who  may  wish  to  particlpato  in 
fuel-on  business  on  Isthmus,  on  same  general 
tenns  as  those  applying  to  coal  business. 
Contract  was  entered  into  Oct.  i;  1912,  for 
4  storage  tanks  93'  in  diameter  and  35'  in 
height,  each  having  a  capadty  of  40,000 
banels,  to  be  erected  at  cost  of  102,600.'  At 
ad  of  year  tanks  had  been  practioaUy  com- 
pleted, 2  at  Mount  Hope  and  2  at  Balboa 
dump,  southeast  of  Sosa  Hill,  and  plans 
under  way  to  connect  them  with  water 
front. 

Three  flrst-dass  meteorological  stations  at 
Ancon,  Culebra,  and  Colon  continued .  Wind 
records  kept  at  Oatun,  Pedro  Miguel,  Sosa, 
and  Mfraflotea.  28  rainfall  stations  In  opera- 
ation,  15  of  which  equipped  with  standard 
and  11  with  automatic  rain  gauges.  Evap- 
oiatioa  stationa  maintained  at  Anoon,  Rfo 
Orande,  Gatun  Lake,  Braaos  Brook  Reser- 
voir, and  Gokm.  Seismograph  stations  in 
opeiatlon  at  Anoon  and  Oatun.  IHiplicato 
automatic  tide  registers  located  at  Colon  and 
Balboa.  For  use'  by  Fortification  Board, 
maximnm  and  minimum  temperatures  re- 
corded on  Mirafloree  dumps.  Regular  gaug- 
ing wodE  discontinued  on  smaller  streams  at 
end  of  1012,  woik  being  interfered  with  by 
beckwater  frooi  Oatun  Lake. 

Most  tmponant  hydiologioal  change  was  rise 
of  Oatun  Lake.  On  July  1,  1'912,  elevation 
was  31.  Stage  of  water  fluctuated,  as  regu- 
lated at  spillway,  reaching  extreme  height  of 
£6.28'  above  sea  level  on  Nov.  29.  From 
studies  it  appears  that  lake  basin  is  subject 
to  very  little  seepage  or  other  underground 
losses.  Records  of  Chagres  River  and  tribu- 
taries sbow  year  1912  to  be  second  in  order 
of  drynasa  since  U.  S.  occupation  in  1904. 


.Largest  freshet  since  Deo.,  1910,  occurred 
Nov.  28  and  29,  1912;  rise  of  19.6'  at  Vigia 
and  12.3'  at  Alhajuela;  dlschai^e  at  latter 
point  being  64,000  cubic  feet  per  second. 

Average  temperature  for  year  1912  well  above 
nonnal.  Mar.  warmeat  month  at  Anoon  and 
Apr.  at  Culebra  and  Colon.  Highest  tem- 
peratures recorded  Apr.— 97*  F.  at  Ancon 
and  96*  F.  at  Culebra— established  new  high 
temperature  records  at  these  stations.  Nov. 
coolest  month  at  all  staUoos,  miniTnum 
recorded  being  66*  F.  at  Culebra. 

Rainfall  of  1912  below  normal  everywhere  ex- 
cept immediately  along  Pacific  coast,  al- 
though generally  heavier  than  annual  rafaiftm 
for  1911.  Heaviest  precipitation  147.61"  at 
Porto  Bello  and  minimum  rainfall  71.78"  at 
Ancon. 

Notable. excess  in  wind  movement  in  1912. 
Average  velocities  abnormally  high  during 
dry  season;  maximnm  velocity  of  49  miles 
an  hour  from  the  east  recorded  at  Oatun. 
Prevailing  direction  was  from  northwest  at 
Ancon  and  Culebra  and  from  north  at  Colon. 
Relative  humidity  generally  below  normal, 
mean  being  81  per  cent  at  Anoon,  82  per  cent 
at  Culebra,  and  83  per  cent  at  Colon. 

Number  of  seismic  disturbances  registered,  but 
none  so  violent  as  to  be  sensibly  felt  in  tone. 

Surveys  made  of  Mlraflores  Lake  watershed, 
Corosal  Hospital  larm,  Darien  Radio  Station 
Reservation  for  the  Navy  Department,  Cha- 
gres River  fromOamboa  to  the  sone  boundary 
to  locato  gravel  banks,  and  area  in  vicinity 
of  Mount  Hope  proposed  for  oil  storage. 
Boundary  line  between  city  of  Panama  and 
sone  run  out  and  monuments  located.  Error 
of  100  meten  found  in  recorded  distance 
between  triangulation  stations  Qamboa  and 
Obispo,,  recorded  distance  being  1,093.34  and 
correct  dlitanoe,  1,193.34  meters.  Consider- 
able survey  work  done  for  department  of  law 
and  Joint  land  oommisBfcm.    P-13, 44-48. 

1014.  Divisfon  in  charge  of  A.  L.  Robinson 
until  July  19, 1913.  Subsequent  to  and  until 
Mar.  6,. 1914,  Lt.  Col.  T.  C.  Dickson,  U.  8. 
Army,  performed  general  duties  relating  to 
(Mganixatfon  and  personnel,  while  operation 
of  shops  under  supervision  of  J.  J.  Eason. 
On  Jan.  26, 1914,  D.  C.  Nutting,  U.  8.  Navy, 
reporting  for  duty,  assigned  as  superin- 
tendent and  took  over  all  duties. 

Establishments  under  operation  by  division  con- 
sisted of  Balboa  shops  (including  round- 
house and  car  shops),  Cristobal  shops  and 
dry  dock,  Paiaiso  shops. 

Cristobal  roundhouse,  small  hoisting  establish- 
ments at  Oatun,  Empira,and  Paiaiso,  and 
car-inspecting  establishments  at  Cristobal 
and  Balboa.  Cristobal  shops  and  dry  dock 
charged  with  all  repain  to  floating  equip- 
ment; this  dock  only  one  available  when 
dry  dock  necessary,  in  oonttainous  use.  For 
doddng  5  submarines  on  duty  on  Isthmus 
and  for  docking  "Corosal,"  upper  lock  of 
east  flight  at  Oatim  q^ed.  Paraiso  shops 
reestablished  Oct.  22,  1913,  for  rqpaiis  on 
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dredging  equipment  in  Culebfa  Cut.  Host- 
ling  of  4  engines  openting  in  tbis  ylcinity 
tomod  over  to  tboe  sbops  Hay  25,  1914. 
Cristobal  roondhoose  turned  over  to  me- 
chanical division  Apr.  1,  1014;  aU  bostling 
at  north  end  of  canal  concentrated  there. 
The  establishment,  in  addition  to  round- 
house, comprises  a  small  boiler  plant  and 
3  air  compressors  with  capacity  of  2,000'  per 
minute.'  Plant  supplies  air  tor  hostUng 
purposes  and  also  for  irork  on  new  piers 
of  the  Panama  R.  R.  SmaU  hosfling  plant 
establisbed  at  Empire,  in  shops  vacated, 
Mar.  1.  With  esUblishment  of  electrkal 
division  Apr.  1,  1914,  electrical  jdants  at 
Empire,  Hiraflores,  Oatun,  and  Balboa, 
previously  operstcd  by  mechanJra^  division, 
turned  over  to  that  division;  air  compnasoca 
likewise  turned  over  to  dectrical  divisioii. 
Old  shipways  shops  at  Paoiile  entrance 
turned  over  to  mechanical  division  Oct.  22, 
1013,  and  torn  down  in  Har.  and  Apr.  ICa- 
chine  shops  and  engine  house  at  Oatun 
operated  for  work  in  connection  with  in- 
stallation of  lock  machinery  and  caring  for 
locomotives  engaged  in  that  vicinity;  aban- 
doned Apr.  1,  1014,  and  work  transfened  to 
Qalboa  and  t^ristohal.  Pedro  ICiguel  engine 
house  abandoned  Sept.  15,  1013,  and  greater 
portion  of  equipment  moved  to  Gold  Hill 
engine  house  and  buildings  turned  over  to 
quartermaster's  department  and  torn  down. 
Engine  boose  established  at  Gold  HfU  Sept., 

1013,  to  care  for  equipment  employed  in  dry 
excavation  north  of  Gold  Hill.  Engine 
bouse  continued  in  operation  untfl  com- 
pletion of  excavation  work;  discontinued 
Mar.  31,  1014.  Air-compressor  plant  at  Rio 
Grande,  in  operation  since  1005,  shut  down 
Oct.  15,  1013,  and  such  compressed  air  as 
was  reqtilred  in  district  previously  supplied 
by  Rio  Grande  furnished  by  plant  at  Em- 
pire. Cristobal  car  shops  in  operation  until 
Mar.  7,  1014,  when  abandoned;  car  work 
concentrated  at  Balboa  shops.  When  Bal- 
boa roundhouse  put  into  service  Apr.  1, 

1014,  Panama  roundhouse  of  Panama  R.  R. 
placed  out  of  use. 

Throughout  year,  while  shops  In  operation,  2 
shifts  regularly  worked  at  Qorgons,  Empire, 
Paraiso,  and  Balboa.  In  addition  to  double 
shift,  emergencies  necessitated  overtime. 
P-14, 34,  85. 

Mecfaanleal  Bncliieer,  Eleetileal  and. 
Report,  P-14, 05. 

Bfeebankal  Enstnen^s  DopartiiM&t»   F4t« 

288.    (See  No.  260,  p.  2808  of  tbis  Index.) 

Meebanks. 

Good  craftsmen  generaUy,  P-11, 281. 
Mechanical  division,  P-14, 34. 
Special,  pay  of,  P-11,  225. 

Mechanics,  Dtvlaion  of. 

Chart  of  organisation,  P-14,  pi.  143. 


Ezeoutfve  order  relating  to  pnctioe  of. 

out  a  license,  l^ltl»  Oil. 
Medical  tnatastmt  of  employeei,  F-lt,  54t. 

Ifwnlwali^pi.  (SeeChibSyetc.) 
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Act  leiating  to  payuwats  to  enlktod  im' 
the  retiied  list,  F^ll«  813. 

HeRhandlae^  Status  oC 

When  entered  into  the  U.  8.  bom  Cual 
acts,  r-11,  568. 

BfeMOB.   (See    Meals;    BobsiBteDce:   Kiki 

Labor;  Employeea;  Hotels.) 
Gold  HID,  labonn'  maas  ]»D,  m>7, 9S. 

108,100. 
Operations,  F4I0»  2M;  F-10, 83S;  F-11. 

F^13,  807, 408;  F^lti  408-409. 

BSetcalCe,  B.  I* 

Made  mamber  IstlimiKi  Cazial  Goaiaisia 
P-14,  500. 

MotMWOlocy,  F4I8.  OO;  P«7,  57;  1MI6. 8 
F4NI»  .185;  F^tOt  878;  F-11,  fC;  Ml 
821,  228;  F^18»  220;  F^14,  2B, 
Hydrology;  Hydiauiloi;  aee  No. 
pp.  2884,2887  of  this  Indaz.) 

Bureau  of,  establiafameat,  M6»  380. 

Data  iasued,  F^IO^  298. 

Equipment,  I^IO,  275. 

Leek  and  dam  departmcot,  F47,57. 

Monthly  data,  Ancon,  Culcbia,  and  0*^ 
P-12, 232;  F^ia,  230;  F-14, 117, 1«. 

pbaervadons,  Chapes  River,  F40»  13. 

Ocean,  P-10»  277;  1^11,  251. 

River  bydiBnUoB  and,  F-OS,  86. 

Stadona,  F-10^278. 

Meteotolocy  Operations. 
1905.    Division  of  meteorology  and  me  br 
draulics   reorganised.      Sta^ioDs  io^'^ 
men  trafaied,  looking  toward  systanftt^  ^ 
ooneot  reports.    Pm5t  1 17. 

1907.   Division  of  metoonlogy  and  me  rr 

draulics  organised  daring  itocal  ym.  l^- 
.  gaugaB  estatbUshed,  tystvn  bdng  re^iuti 
later  to  dbearving  atationa  at  alwQt  12  pjt* 
Highart  water  in  Clagrea  wt^mm^ 
12,  rising  W  in  14  boun  at  (Ssnbo&  n 
12}'  in  16  bonis  at  Bohio.  MaximoB.  ^ 
charge  at  Ganiboa  on  Oct  80,  ▼!»  ^^ 
ganged  25,JBB  c.  y.  per  aeooDd;  oa  Ap' 
It  abowed  4ir  per  aerond.  Temi^rix: 
07*,  minimum  07*,  mean  bmnlditT  ^'^ 
No  aevere  windstonns.  Perrcotaf*  ^  ^ 
shine,  68.  Only  1  earthqaakf  v^ed  ^ 
seismognph,  alight  only;  no  noofd  d  ^^ 
FtBDdaeomovameDt.   F4MI»US. 

1009.  Organlaatlon:  With  resigmtioa  of  R 
cardo  Arango,  Sept.  18,  1906,  beciu«  ^'- « 
health,  diviskm  of  river  hydiauli's  v 
meteorology  merged  into  the  third  div.' ' 
of  O.  C.  E. 
Chagrea  Riven  Gkuiging  oontiDOfd  at  ^^y 
stations;  flow  during  dry  season  oi  '<> 


[See  pp.  2367-^60  fori 
L    explanations,  etc.    J 
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lowest  on  raooid.  Dry  nmod  of  1909  gave 
a  dJBcbarge  which  was  notably  large;  be- 
tween Jan.  27  and  Feb.  1  the  largest  freshet 
sfaMe-  the  flood  of  1906  oocuired.  Fint-daas 
gMiging  atatkma  established  at  AUu^Jnela, 
Bohio,  Gaton  Rhrer,  Trinidad  River,  and 
Gatun;  and  river  ttatioDS  at  Oamboa  and 
Vigia.  Three  to  eight  boars'  notice  can  be 
given  of  an  approaching  flood. 

Meteorological  statloid:  Three  in  operation; 
23  TsinfeUl  stations,  etc. 

Earthquakes:  8eiBmogrH>^  station  comjdeted, 
and  instruments  installed  at  Anoon.  Tremors 
recorded  of  no  greater  fipsquenoy  ormagnitode 
than  oocor  at  Washington,  D.  C. 

SorvcTs:  Of  Chagres  River  to  more  accurately 
detennine  its  drainage  area  and  nm-ofl  of 
adjacent  territory.    « 

Maps:  Three  general  nu^  oonttamed. 

Trinidad  River:  Investigations  begun  of  low 
divides  at  the  headwaters  of  the  Trinidad 
River,  looking  toward  prevention  of  over- 
flow thereat.   P-09,21. 

1910.  Division  in  charge  of  C.  U.  Baville, 
assistant  engineer. 

Ganging  ststions  maintained  at  Oatun,  Bohio, 
and  Alhi^uela,  on  Chagres  River,  Monte 
Lirio  on  Oatun  River,  and  on  Trinidad 
River.  River  stations  maintained  at  Vigia 
and  Oamboa  for  predictfaig  floods. 

Mininram  flow  at  Bdhio  in  Mar.,  1910,  when 
discbarge  was  1,220  cubic  feet  per  second; 
mazimmn  in  Dec.,  when  it  reached  90,000 
cubic  feet  per  second.  Fint  frmhet  Sept.  14, 
when  river  reached  elevation  61.0  at  Oamboa. 
C^est  of  Nov.  flood  reached  elevation  at 
Oamboa  of  72.6'  on  Nov.  19,  1909,  and  at 
Oatun  aa  elevation  of  21.fi0  above  mean  tide, 
flowUng  area  of  82.47  sq.  m.  Three  floods 
occurred  in  Dec;  first  reported  from  Vigia 
Dec.  6,  doe  to  lainfall  in  Chagres  Basfai 
above  this  station.  Ooeatest  flood  of  year 
began  Dec.  36;  river  rose  rapidly,  and  within 
8  bouTB  after  beginning  of  rise  at  Vigia 
observer's  house  and  water-stage  register 
washed  away.  At  Alhajuela  crest  of  flood 
reached  elevatkm  121,  or  2^  higher  than  flood 
of  Deo.,  1906;  at  Oamboa  it  reached  elevation 
7S.2,'  or  3'  lower  than  flood  of  1906.  Before 
high  water  of  this  Ikxid  had  subsided  another 
i^het  occurred  on  30th  and  31st,  crest  of 
vhich  reached  elevation  of  112^  at  Alhajuela 
^"loods  interrupted  operation  of  Panama 
R.  R.;  commnnteation  between  Colon  and 
Panama  cot  ofl  entirely  for  8  days. 

"f bree  flistpclass  meteorological  stations  main- 
tained at  Ancott,  Colebra,  and  Cristobal. 
Twenty  rafaiiall  stations  also  operated,  9 
sapplied  with  standard  rain  gauges  and  11 
▼ith  automatic  registers  of  the  tipping* 
hucket  type. 

Temperature  lior  1900  below  normal,  average 
^^^  78*  F.  At  Cristobal  and  Culebra  and 
^'F.  at  Anoon.  Mhifanum,  61*  F.  at  Cule- 
bra on  Mar.  1, 1910,  and  maximum  at  Culebra, 
Apr.  15, 1909, 94*  F. 


Rainfall  for  year  greater  at  all  stations;  maxi- 
mum at  Porto  Bello,  where  237.28"  recorded. 
Maximum  monthly  raioDaU  at  Porto  Bello, 
Deo.,  1909,  registered  66.17".  Hail  feU  at 
Alhajuela  on  May  28,  1910.  Deficiency  of 
wind  movement  during  year,  though  in  storm 
at  Anoon  July  10, 1909,  wind  attained  maxi- 
mom  velocity  for  1  minute  of  70  miles  an 
hour,  and  for  6  minutes  of  £9  miles  an  hour, 
greatest  velocity  of  record  on  Isthmus. 

Slight  seismio  distarbances  of  £requent  oociir- 
renoe,  very  1^  of  which  physically  observed 
in  ione.  Except  in  cases  of  minor  local 
tremors,  records  at  Anoon  harmonise  with 
records  in  17.  S.,  Mexico,  and  Europe. 

Careful  record  of  evaporatkma  at  various  points 
akmg  line  and  the  time  of  duration  of  fogs 
also  kept. 

Survey  of  watershed  of  Chagres  completed. 

Triangulatlon  survey  under  way  for  combin- 
ing all  existing  surveys  iSr  diflerent  parts  of 
the  work  and  tying  them  together  in  com- 
plete survey  of  sone.  Nineteen  new  stations 
established  which,  with  3  existing  survey 
stations  near  Colon  wireless  station,  Colon 
light,  and  Toro  Point  Light,  ooniprise  sys- 
tem from  Atlantic  to  Pacific  .Oceans. 

Investigatkms  started  previous  year  of  low 
divides  at  headwaters  of  Trinidad  to  de- 
termine what  steps,  if  any,  should  be  taken 
to  prevent  overflow  of  lake  continued.  At 
one  of  the  Cano  saddles  distance  through 
the  range  at  elevation  85  is  fiO',  and  at  no 
place  between  OO'  contours  is  it  more  than 
100".  Investigation  of  this  locality  indicates 
It  will  probably  be  necessary  to  increase 
height,  which  can  readily  be  done  with 
materbl  easily  accessible.  East  of  Oatun 
another  saddle  will  probably  require  some 
reinforcement.    P-10, 34-36. 

1911.  Oauging  station  maintained  at  Alha- 
juela on  Chagres  River,  and  hydrographer  at 
this  station  had  charge  of  the  gaugings  on  up- 
per and  lower  tributaries.  Discharge  mea- 
surements begun  at  Oamboa  Nov.,  1910,  and 
continued.  According  to  past  records,  ele- 
vation of  river  at  Oamboa  reached  minimum 
during  dry  season  of  1911,  and  discharge  at 
this  point  less  than  on  many  previous  oc- 
casions. BoUo  abandoned  as  regular  gain- 
ing station,  though  measurements  of  cross 
section  taken  from  time  to  time  to  permit 
gaugings  in  times  of  flood.  As  entire  run^ofl 
from  Chagres  Basin  has  paioed  through 
spillway  since  Apr.,  1910,  regular  gnuglngs 
made  at  this  point.  Back  water  from  Gatim 
Lake  and  construction  of  relocation  of  Pana- 
ma R.  R.  at  Monte  Lirlo  interfered  with 
permanent  stations  heretofore  maintained 
on  these  riven. 

Vigia,  Alhajuela,  and  Oamboa  used  as  warning 
stations  in  times  of  freshets,  and  reports 
sent  to  oonstructkm  divisions  as  soon  as 
Indications  of  rise  in  river  noted. 

According  to  discharge  measurements  at  Oam- 
boa, heaviest  freshet  Dec.  8,  1010,  when 
there  was  a  rise  of  12.7'   and  discharge 
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was  57,300  cubio  feet  per  seoond.  HIniinam 
flow  at  Gamboa  daring  year  on  Ifiar.  31, 
1011,  when  discbarRe  was  700  cubic  feet 
per  second.  Three  first-lass  meteorological 
stations  at  Ancon,  Cnlebra,  and  Cirstobal 
oontfamed.  There  are  also  3  second-class 
stations  at  Gaton,  Pedro  Miguel,  and 
Gamboa,  at  which  wind  direction  and 
velocity,  temperature,  and  rainlsll  rectorded. 
Twenty  rainfall  stations  in  operation,  12 
equipped  with  standard  and  8  with  auto- 
matie  rain  gauges.  At  request  of  department 
of  sanitation,  anemometer  erected  at  Corocal 
in  Feb.,  1011,  for  use  In  studies  oonoeming 
mosquito  migration.  For  determining  ef- 
fects of  varied  oondHloDS  on  evaporation 
from  lake  surteoes,  3  evaporation  pans,  each 
equipped  with  standard  rain  gauge,  and  2 
of  them  with  anemometen,  instiJIed  in 
Gotun  Lake  In  vicinity  of  Gatnn,  one  in  an 
exposed  location  In  open  part  of  lake  about 
1,000^  from  shore,  the  second  aoitong  the 
trees  near  lake  bcffder,  and  third  In  an  ex- 
tensive  patch  of  tall  rushes.  Evaporation 
statlODs  also  maintained  at  Anoon,  Cristobal, 
Rib  Grande  Reservoir,  and  BnuEos  Brook 
Reservoir.  Automatic  tide  register  Installed 
in  canal  opposite  Coroial,  in  addition  to 
those  In  operation  at  Balboa  and  Cristobal. 
Two  seismograph  stations  in  operation  fat 
purpose  of  recording  disturbances,  ono  at 
Ancon  and  one  erected  during  the  year  on 
Guar^po  Island  in  Lake  Gatun  near  spill- 
way of  dam,  Apr.,  101 1. 

Temperature  for  1010  about  normal  for  all  sta- 
tions. Highest,  04*  F.,  at  Ancon,  Uar.  13, 
1010,  and  lowest,  01*  F.,  at  Cnlebra,  ICar. 
21,  1010. 

Average  rainfaH  over  sone  well  above  nonnal, 
unusually  heavy  in  July  and  Dec. ,  but  below 
that  of  previous  year.  For  first  half  of  fiscal 
year  1011  rainfall  below  nonnal.  Dry  season 
for  1010  above  normal.  Average  rainfall  for 
1010,  00.83"  In  Pacific  section,  120.18"  in 
central  section,  and  157.S0"  in  Atlantic 
section.  Average  rainy  days,  220  in  Pacific 
section,  271  in  central  section,  and  202  in 
Atlantic  section;  greatest  number  being  344 
at  Monte  Lirio  and  the  least  211  at  Balboa. 

Slight  seismic  disturbances  of  frequent  oc- 
currence. 

Triangulation  survey  continued,  primary 
scheme  completed,  15  additional  stations 
having  been  occupied.  Secondary  system 
established  containing  42  additional  sta- 
tions. Triangulation  scheme  designed  pri- 
marily to  serve  as  framework  upon  which 
the  lands  survey  could  be  hung,  and  ma- 
jority of  stations  established  in  vicinity  of 
important  section  comers.  Adjustment  of 
secondary  system  not  completed  at  close  of 
year.  Origfaial  plan  for  survey  of  sone  lands, 
for  which  specific  appropriation  made  by 
Congress,  contemplated  laying  out  of  lands 
of  sone  In  quadrllnterals  2  kilometers  on  a 
side,  referring  lots  and  subdivisions  to  a 
system  of  rectangular  coordinates.     South- 


eastern part  of  sone,  innlnding  most  of  tm.- 
tory  between  Las  Cascaiflas  and  Psi:£ili 
city,  aorveyed  with  this  in  view.  £xp«ie; 
such,  however,  that  method  was  cbaaiefl, 
as  It  was  considered  neither  nseasaao  b<s 
advisable  to  secure  accuracy  attasptal. 
and  rsmalnder  of  sone  being  surveyed  vH^ 
view  of  locating  principal  rivets,  mountaa 
ranges,  trails,  and  roads  with  more  topc- 
graphie  detail  than  the  other  mi^hod  c«e- 
templated.  Number  of  detailed  sorrfji 
made  for  land  office  of  IsthmlaD  Oanat  Ccr* 
misskm  and  Panama  R.  R.  Go.  after  ear 
soUdatlon  of  offioeB  effected. 
Investigations  continued  during  piwioos  jat 
of  low  divides  at  headWBtvn  of  Trinidad  isd 
Gatun  Rlversoontihued  until  Jan.  ,1911 ;  wvt 
completed.  Section  expkmed  during  yetfbe> 
tween  Gatun  and  headwaters  of  Gatnn  RiT<?. 
Investigations  fnchided  Ganoa,  Bairo,  £2id 
Egronal  saddles.  Results  show  ridges  an  d 
such  thfekness  and  composed  of  suc-h  r> 
terials  as  to  permit  no  loss  of  wat^-fnc 
Gatun  Lake.  At  Canoa  saddle,  near  ba^ 
waters  of  Trinidad,  as  reported  previocsly- 
it  wfil  be  necessary  to  construct  dike  or  vU; 
and  similar  woik  will  be  required  at  hesi- 
wateis  of  Las  Guacas  Creckk,  aboot  hU  & 
mfle  east  of  Gatun.  On  account  of  \oc^iJC2 
of  the  former,  this  work  will  not  be  attempted 
until  waten  of  Gatun  Lake  are  at  suffkicDt 
elevation  tp  enable  easy  access  to  the  locaUj. 
P-11. 36-38. 

1918.  Third  division  of  O.  C.  £.,  ^etkh 
flsfmerly  had  charge  of  general  surrfvs  cat 
embraced  with  the  limits  of  any  ooostn^ 
tion  divlskm,  together  with  the  roete«n> 
logical  and  hydrographic  work,  aboiL>be<l 
Jan.  24,  1012,  when  general  survey  vcd^ 
was  practically  oomploted.  WbatrKnafwd 
of  this,  together  with  the  collection  of  ise t«> 
orological  and  hydrographic  data,  crc5oL^ 
dated  with  second  divlskm  of  O.  C.  t. 
P-19.1. 

1013.    See  immediately  above  and  below. 

1914.  Until  Apr.  1, 1014,  meteorological  i>i 
hydrographic  sections  continued  r^i^^^ 
separate  heads;  on  that  data  oonsoUditft^ 
into  one  division  under  chief  hydiognp^ 
reporting  to  engineer  of  maintenanoe,  9a& 
iieduction  of  8  "gold"  men  effected. 

Wind  records  discontinued  at  Sosa  Hffl  ivn 
1, 1014;  wind  station  moved  fkom  Q^asaf^ 
Island  to  administration  building  at  Garos 
Dec.  14,  1013:  and  new  wind  statkfi 
established  at  Gamboa  Nov.  11, 1013.  E"^ 
oratkm  records  at  Bracoe  Brook  distcs* 
tinned  Apr.  1,  1014.  Rainfall  statkia  flsob- 
llshed  on  Sfai  branch  of  Trinidad  Bmr 
Jan.,  1014,  and  similar  station  establisbcd 
near  head  of  Gatun  River  branch  of  Oataa 
Lake  Hay,  1014.  Records  from  tbesi  sta- 
tions obtained  for  use  in  estimating  mootblr 
rainfall  over  lake  watershed.  Seismic  ^^ 
turbanoes  more  numeraus  and  serere  One 


ee  pp.  2357-23d0  fori 
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in  any  prevloos  year  since  American  occu- 
pation, 87  distinct  sbockB  being  recorded  at 
Anoon.  Practically  all  iibocks  aeemed  to 
priidnate  in  yicinity  of  lower  coast  of  Lot 
Santos  Province,  116  miles  southvost  of 
Ancon.  Most  yioloit  shocks  occnrred  Oct. 
2,  1913,  and  Hay  28,  IQU;  in  each  instance 
maximmn  amplitnde  of  754-  recorded,  when 
the  recording  pens  were  thrown  off.  Shock 
May  2S  resulted  In  slight  damage  to  new 
administxation  building,  in  ooune  of  erec- 
tion at  Balboa  Heights;  with  this  exception 
canal  works  siiHered  no  damage.  For  use 
of  Fortification  Board,  maximum  and  mini- 
mum temperatures  recorded  on  Miiaflores 
dumps.  l>uplicate  automatic  tide  registeiB 
continued  at  Balboa  and  Colon. 

Kain  hydrographic  features  of  year  were  filling 
of  Gatunand  Miraflores  Lakes  and  subsequent 
control  of  their  water  leveb  by  spillway 
gates,  auxiliary  cuhrert  yalves,  etc.  Total 
yield  of  Oatim  Lake  watershed  for  calendar 
year  1913  was  77  per  cent  of  yearly  mean 
since  May,  1908,  and  70.3  i>er  cent  of  mean 
for  24-year  period  1800-1913.  No  large  freshets 
during  year. 

Average  temperature  for  calendar  year  1913 
slightly  above  normal.  Apr.  was  warmest 
month  at  Ancon  and  Culebra  and  June  was 
warmest  month  at  Colon,  98*  F.  at  Culebra 
on  Apr.  24  established  new  high  temperature 
record  at  that  station. 

Rainfall  during  1913  below  normal  sit  all  sta^ 
tions  except  Braios  Bfook,  Colon,  and  Porto 
Beilo.  Heaviest  pxeclpitation,  171.19"  at 
Porto  Bello,  and  Tnintmum  60.54"  at  Balboa. 

Wind  movement  over  tone  for  year  slightly 
above  normal.  North  and  northwest  winds 
prevailed.  Mar.  windiest  month  at  all  sta- 
tions, and  Nov.  month  of  least  movement. 

June  27  to  Dec.  27,  1913,  Gatun  Lake  level 
rose  from  plus  48.22  to  plus  84.7.  Since  latter 
date  has  been  controlled  by  spillway  gates 
between  85.14  and  84.13.  During  year  pos- 
sible for  first  time  to  determine  velocity  which 
would  be  caused  in  prism  at  Oamboa  by 
AMds  in  upper  Chagres.  On  May  26,  with 
discharge  at  Alhajuela  of  16,000^  per  second, 
velocity  at  Oamboa  Bridge  0.66  mile  per  hour, 
lake  level  being  at  84.92  and  rising  to  84.06. 
On  June  30,  with  discharge  at  Alhajuela  of 
20,0S(y  per  second,  velocity  at  Oamboa  Bridge 
1.05  miles  per  hour,  with  lake  at  84.88  to 
84.86.    P^14,26,27. 

Vetera. 

Meter  service,  water  supply,  P-O?*  76. 

ilUltary  Value  of  Canal.   (See  No.  10,  p.  236  of 
this  Index.) 

kUlUn^  mMtalne.   (See  Machine,  Milling.) 

tuna,  Piaiitlig»  F^IO,  967;  P-11,  236;  P-12, 272. 
Balboa  shops,  P-18, 254,  pi.  57. 
Manufutares,  Lirk>,  P-4>8»  106. 
Operating  tonsel,  Balboa,  P-ia,  254,  pi.  56. 

Hindi. 

Canal  near,  P-IO,  136,  pi.  51;  P-13,  ill. 


Bilinear*  A.  Braee»  Superintendent  Clnb- 
taonses.  (See  Nos.  238,  247,  p.  2367  of  this 
Lidex.) 

BflneralB. 

Deposits,  sone,  P-13, 578. 

Mtoeral  analysis,  drinking  water,  P-08, 118. 

Bflnlng.   (See  Blasting;  Quarries.) 

Anoon  stone  quarry,  P-oe,  98;  P-10,  195; 

P-11, 189;  P-13, 202;  P-18, 184. 
Ctold  in  meager  quantities,  sone,  P-ia*  575. 
Paclflo  division,  P-Oe,  93,  95;  P-IO,  166,  170; 

P-11, 189, 163;  P-13, 181;  P-18, 176. 

mten. 

General  drawing  of  sill  on  masonry,  ^4)0,  42, 

pi.  10. 
Lock  gates,  machinery  for  forcing,  P-10,  pL 

84;  P^14, 107. 
Method  of  erection  of  mlterlng  lock  gates. 

P-13,  pi.  73. 
Miter-forcing  tests,  P-13, 91. 

Models. 

Gatun  spfllway,  P-10, 64,  pla.  1, 2. 

Monetary  System.  (See  No.  74,  p.  2363  of  this 
Index.) 
By  agreement,  currency  of  Panama  similar  to 
that  of  the  Philippines.  The  Republic,  the 
Panama  R.  R.,  the  Isthmian  Canal  Com* 
mission  arranged  with  bankers  for  a  reliable 
supply  of  Panama  silver  currency,  etc. 
P-05,2. 

Monsgr  Orders.  (See  Chdl  Administration.) 

Bionllor,  Pipe  Lines  and. 

HydiauUo  excavation,  Paclflo  division,  P-lOb 
177. 

Morison,  G.  F.  O.  (See  No.  1,  p.  2361  of  this  In- 
dex.) 

Mooqultoes. 

Larvacide,  application  of,  P-10, 434,  pi.  71. 

Motive  Power  and  Machinery.   (See  Nos.  221, 
243,  pp.  2366, 2367  of  this  Index.) 
Division  of,  raport,  P-08, 77;  P-09, 144. 
Duties  of  superintendent,  P-08, 71. 

Motive  Power  and  Machinery,  Municipal 
Englneerlns,  and  Bulldlns  Construc- 
tion. (See  above.) 
Report  of  Civil  Engineer  n.  H.  Rousseau, 
member  Isthmian  Canal  Commission  No.  4, 
July  6, 1908,  P-4>7, 50;  P^>8,  71. 

Moton,  Pumps  and. 

(^ble  crossovers,  P-141, 125. 

Drainage  sump  and  culverts,  P-14, 114. 

Lock-operating  machinery,  P-18, 90. 

Miter  gate  moving  and  forcing  machines, 
P-13, 87. 

Motor  and  limit  switoh,  oylindrical  valve  ma- 
chine, locks,  P-13, 108,  pi.  11. 

Shops,  P-13,  207. 

Terminal  oQnstructlon,  P-14*  169. 

Movable  Dams.  (See  Dams.) 
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at tmlclpal  ISiicln«eriiic.   (See  Noe.  127, 221 ,  261, 
pp.  2364, 2905,  2368  of  this  Index.) 

1905.  Charge  of  the  designing  and  Goostnic- 
tion  of  watenrorks  and  eewera;  oaie  and 
maintenance  of  aame;  oonstmction  and  re- 
pair of  roads  and  works  of  a  like  character. 
55  per  opnt  of  Panama  waterworks  com- 
pleted. Anoon  Besenroir  practically  com- 
pleted. Tempofary  water  supply  of  Colon 
in  progress.  Work  being  done  at  Ancon 
Hospital,  La  Boca,  Colebia,  Empire,  Las 
Cascades,  Qoigona,  Corosal,  Paraiso,  and 
Pedro  Miguel.   P-OS,110. 

100A>  Reports  made  on  details  of  eoustrucUug 
Panama  waterworks,  sewers,  paving;  Colon 
water  supply.  Long  and  yexatlous  delays 
made  in  the  furnishing  of  material;  labor 
iniiorior  also.  Beslgnations  and  dlmiisBals 
another  source  of  delay.  Work  of  the  de- 
partment a  "great  and  satisfying  suooess." 
P-06,92. 

1907.  Paving  of  streets  and  ooostrootion  of 
waterworks  in  Panama  and  Colon;  paring, 
road  makiiijg,  grading,  construction  of  water- 
works and  sewer  systems,  and  other  work 
in  the  sone;  expenditure,  31,741,053,  divided 
about  equally  between  sone  and  Paiuuna 
and  Colon.  Cost  of  work  in  cities  named 
to  be  reimbursed  to  U.  S.  under  a  contract 
made  after  end  of  fiscal  year;  U.  S.  to  collect 
water  rates  sufficient  to  reimburse  itself. 
Cost  of  work  to  date  for  Colon  and  Panama, 
about  $1,760,000.    P-07,7. 

13,000^  water  pipe  IMd  in  Panama;  eztenaiou 
mainly  to  outlying  districts.  Waterworks 
system  in  Panama  complete.  Connections 
made  to  2,003  bouses;  average  consumption, 
20  gallons  per  person  per  day.  12,232^  sewer 
pipe  laid;  piping,  etc.,  provided  for  stozm 
sewers.  Brick  paving  in  city  completed; 
streets  made  2-team  wide.  Waterworks 
sjrstem  in  Colon  complete.  Sewerage  system 
of  Colon  complete;  24,521'  pipe  laid.  Sump 
buHt,  into  which  all  sewage  flows.  House 
connections  under  way.  Paving  in  Cplcm 
under  way;  marked  progress  made.  Drain- 
age system  of  streets  under  way.  Road  work 
at  Anoon.  Filtration  plant,  etc.,  added  to 
waterworks  sjrstem  at  Ancon.  Piping  laid, 
houses  connected;  sewerage  provided  for. 
Similar  work  of  piping,  etc.,  at  La  Boca, 
Gorocal,  Pedro  Miguel,  Paraiso.  16"  Venturi 
meter  installed  to  measure  water  consump- 
tion from  Rio  Grande  Reservoir,  which  has 
an  available  capacity  of  248,230,000  gallons; 
plans  made  to  increase  this  by  75,000,000 
gallons.   Crusher  plant  enlarged. 

Culebra:  Pmnping  station,  daily  capacity  of 
160,000  gallons,  buHt;  distilling  plant  placed 
in  operation,  supplying  distilled  water  to 
Culebra  and  Rio  Grande.  Piping  added, 
houses  connected,  standpipes  buHt;  sewers 
laid  and  connected;  roads  and  paths  buOt. 

Camacho:  Reservoir  with  capacity  of  258,000,000 
gallons  completed.    In  Camacho  and  Em- 


pire water  piping  laid,  standpfpes  bjSt; 
sewers  laid;  roads  buHt.   P^>7«  9. 

Las  Cascades:  10"  mains  put  In;  wwleiahd 
plant  installed  to  replace  atariUser;  roai 
buflt. 

Bas  Obispo,  Chagreseito,  Santa  C^ue,  aai 
other  places  along  the  line  of  the  caxai 
Water  system  installed;  sewerage  provided. 

Oorgona:  Storage  capacity  of  Carabati  Dsa 
inoeased  frocn  40,000,000  to  85,000/»0  gsIksB 
Condensing  plant  installed;  fire  system  i> 
stalled  at  machine  shops;  sewers  far  sbop 
bunt;  road  built. 

TabemiDa:  Water  service  installed;  also  sew* 
age. 

Oatun:  5"  main  laid  conneeting  an  vtlk 
quarters;  Hfatnung  plant  erected;  fire  po 
ifeUon  installed;  roads  built. 

Bas  Obispo:  Road  built. 

Cristobal  and  Colon:  Mount  Hope  ResernA 
completed;  capacity,  485,000/WO  gsltea! 
pumping  station  oonstructad;  filtnUoB 
{dant  working.  Roads  and  paths  node 
way;  2  bridges  built  at  oematery.  Wstt 
system  extended  at  Gristobal,  to  cof* 
docks,  ice  plant,  bakery,  laundry,  etc.; 
sewerage  extended;  road  wotk;  open  dniai 
and  catch  basins  built;  fire  plw  lastsUed. 
^07,10. 

Labor  supply:  Ample  at  all  times.  Aveagi 
daily  foroe,  2.503.    P^7.  11. 

1008.  Duties:  Compl6tkmofwaterworks,9e» 
age  system,  and  paving  in  Panama  and  Colo; 
and  construction  of  waterworks  and  se^np 
systems,  paving,  grading,  and  road  makiDgiB 
the  sone.   Cost  of  work  done,  $1,067,150.51 

Cities  of  Panama  and  Colon:  In  Paosoa, 
60,4B0'  water  pipe  laid,  2,093  bouses  eos- 

'  nected;  67,925'  sewer  pipe  laid,  1,019  booai 
connected,  and  almost  90,000  sq.  y.  psviac 
laid.  In  Colon,  69,280'  water  pipe  bid, 
1,147  houses  connected,  S7.890'  sewer  p^ 
laid,  and  264  houses  connected;  nearly  TOflS^ 
sq.  y  paving  laid;  sewage  sump  provided. 

Cost  of  city  works:  To  Panama,  $1,018^-2?; 
Colon,  $894,275.17.  Rental  to  be  chsr^ 
cities  for  auxiliary  water  syetsm  maintaiBed 
by  17.  S.  in  lone;  fixed  rentals  to  be  charged 
to  credit  of  U.  B.  for  water. 

City  works,  maintenance:  Seweis,  watenroib 
and  pavements  of  Manama  and  Cokm  tnun* 
ferred  to  division  of  jmblic  worts,  depart* 
ment  of  civil  administration. 

Panama  and  Colon,  further  works:  Needad 
because  of  growth  of  some  districts  due  to 
canal  population,  etc.  Estimata,  $1,000,00) 
(not  to  be  undertaken  without  specific  ap- 
propriation by  Congress).    P^^S*  15, 16. 

Canal  Zone:  462,951'  of  water  pipe  laid  up  to 
June  30, 1908;  1^320  houses  connected.  'Water 
supplied  from  4  reservoirs  and  2  pdmpiog 
stations;  former  at  Rio  Orande,  Cvcaacbo, 
Oorgona,  and  Brasos  Brook;  latter  at  Tabo^ 
nilla  and  Oatun.  12  additional  pomptof 
plants  maintahied  as  aoxiliaiy  and  elDe^ 
gency  units. 


■m  pp.  2S57-23eO  fori 
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Bio  Grande  Baservbir:  Capaci^,  496,670,000 
gallons;  supplies  water  to  all  points  south 
of  Cutebfa,  including  Panama,  Anoon,  snd 
La  Boca.  Annual  oonsnmptiop,  913,200,000 
gallons  (0^  for  dtj  of  Panama).  AU  water 
tor  Panama  and  Anoon  fllt«ed  at  Anson 
filter  plant. 

Camacho  Beservoir:  Capecitj,  10^87,000 
gallons.  Supplies  tetritory  between  Colebni 
and  Bas  Obispo.  Annual  oonsumptkniY 
131,765,000  gallons.' 

Carabali  Reanrvoir:  Located  back  of  Oorfooa. 
Capacity,  iOfiOOfiOO  gallons.  Fumiataes 
water  for  territory  between  Katachin  and 
MameL    P-08,16, 17. 

Brasos  Brook  Reservoir:  At  Mount  Hope. 
Supplies  from  Mount  Hope  to  and  including 
Cristobal  and  Colon.  Annual  oonsumptlon, 
457,544,000  gallons,  with  a  capacity  of  Q41,- 
000,000  gallons. 

TaberniUa  pumping  plant:  Supplies  water  to 
territory  between  San  Pablo  and  Fr^les, 
£00,000  galkns  pumped  dally. 

Gaton  pumping  station:  On  Qatunclllo  River. 
Pumps  to  Gatnn.  1,300  galkais  of  dlstHled 
water  dally. 

Anoon  Hill:  For  fire  protection,  t6  Anoon, 
Panama,  and  La  Boea,  1,000,000  reserve 
storage  reservoir  to  be  buUt. 

Locks,  MtralkireB  and  Pedro  Miguel,  water  for: 
Surveys  made  of  valley  drained  by  Pedro 
Miguel  River  to  ascertain  extent  of  probable 
water  supply  for  oonstruotian  woi^.  Daily 
flow  of  674,000  gallons  in  dry  season;  ample. 

Fires:  Two  at  Panama  and  3  at  Colon;  water 
service  efficlenL 

Zone  sewage:  08  per  cent  of  all  Xsthmisn  Canal 
Commissian  quarters  connected;  317,076'  at 
end  of  year,  3,163  house  oonnectlans,  13  catch 
basins. 

Roads:  At  end  of  year,  173448'  macadam  road 
boflt  and  18,133'  paths  laid. 

Public  works,  Culebra  Island:  Waterworks, 
sewage  system,  walks,  and  landing  stage 
built.   Island  used  as  a  quarantine  station. 

Native  settlements:  Public  works  of  various 
kinds  constructed.  Cost  paid  by  Isthmian 
Canal  Commission. 

Rfo  Grande  rock  crusher:  Delivered  57,330  c.  y. 
broken  stone.   Cost,  S1.75  per  c.  y. 

Employees:  1,015  men  on  rolls  at  end  of  year. 

Costs:  System  for  keeping  installed.  Total 
cost  of  municipal  works  In  lone,  waterworks 
and  sewers,  33,358,840.44;  roads,  etc.,  31,174,- 
778.36.    P-08,17,ia 

1909-18.  (See  Atlantfo,  Central,  and  Pacific 
divisiaos,  respectively.) 

1914.  All  municipal  engineering  work  in  Bone 
formerly  performed  by  construction  di- 
visions,  as  well  as  that  performed  in  Colon 
and  Panama  by  division  of  public  works, 
department  of  civQ  administratfon,  con> 
solidated  July  16,  1913,  forming  divisfon  of 
municipal  engineering,  under  George  M. 
Wells,  residflnt  engineer,  reporting  to  chief 
engineer.    P>14, 1. 


Division  divided  into  5  principal  sections: 
Northern  district  embraces  all  municipal 
construction,  maintenance,  and  operation 
work,  exclusive  of  operation  of  flltration 
plants,  from  and  including  Cofon  to  Darien, 
.35.37  mUes;  southern  district  embraces 
similar  work  from  Darien  to  Balboa,  in* 
eluding  city  of  Panama,  33.34  miles;  water- 
works for  southern  end  of  Panama  Canal 
embrace  oonstruotion  of«purification  works 
at  Miraflores,  pumping  stations  at  Oamboa, 
Miraflores,  and  Anoon,  reservoirs,  and  lay- 
ing of  new  mains;  fourth  subdivlsfon  em- 
braces operatfon  and  care  of  purification 
plants  and  care  and  analyses  of  sone  water 
supplies;  and  fifth  subdivision  embraces  all 
work  of  design  for  division. 

Improvements  in  Colon  in  progress  atcfoseof 
previous  year  being  paid  from  appropriatfon 
by  Congress  of  3800,000,  completed  in  early 
part  of  Aug.,  1013,  at  final  cost  of  3530,313.57. 

Plant  at  Gatun  for  mannfanture  of  concrete 
pipe  operated  until  May.  Usual  mainte- 
nance in  connection  with  reservoirs  of  north- 
em  district  performed,  and  level  of  water  in 
Brasos  Brook  Reservoir  kept  at  about  same 
elevation  during  dry  season  by  letting  water 
from  Gatun  Lake  through  tuxmel  con- 
structed during  prevfous  year.  New  purifi- 
catfon  plant  located  at  Mount  Hope  and 
furnishing  water  to  Colon,  Cristobal,  and 
adjacent  district  oompleted  and  placed  in 
service  Feb.,  1914;  has  been  successfully 
operated  since.  Total  division  cost  of  plant, 
3303,198.10. 

In  addition  to  malntenancfl  in  southern  dis- 
trict a  considerable  amount  of  conatruction 
work  undertaken,  including  streets,  water 
and  sewer  systezns,  and  roads  in  new  sflver 
town  of  La  Boca,  storm  sewers  in  gold  town 
site  of  Balboa,  water  and  sewer  systems  and 
streets  at  Pedro  Miguel,  installation  of  water 
and  sewer  systems  for  Darien  radfo  statfon, 
and  work  in  connection  with  additfon  to 
Panama,  for  which  Republic  of  Panama 
made  special  appropriatfon  of  376,000. 

Question  of  providing  permanent,  adequate, 
and  suitable  water  supply  for  towns  of  tone 
from  Pedro  Miguel  south  under  consideration 
for  some  time.  Demands  greater  than  could 
be  supplied  by  Rfo  Grande  Reservoir,  and 
with  depopulation  of  sone,  contemplating 
eliminatfon  of  all  towns  on  west  side  of  canal, 
plan  prepared  for  utilizing  Camacho  and  Rfo 
Grande  Reservoirs,  connecting  them  by  pipe 
line,  and  increasing  capacity  of  Rfo  Grande 
Reservoir  by  raising  dam,  diverting  railroad 
for  purpose.  With  adoption  of  polfoy  of 
quartering  troops  on  west  side  of  canal, 
utilizing  old  canal  buildings  for  the  purpose, 
together  with  fact  that  rainf^  had  not  been 
sufficient  to  raise  level  of  water  in  reservoir 
to  full  height,  whole  subject  taken  up  anew 
Mar.,  1013.  Five  projects  presented ;  cheapest 
contemplated  use  of  water  from  Miraflores 
Lake,  and  adopted.  It  contemplated  laying 
of  mains,  oonstructian  of  purification  plant 
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of  the  rapid  meehanteal  gravltj  type  on 
Mlraflorea  Hill,  and  oonstraotiim  of  high- 
BervUse  raservofr  on  aide  of  Anoon  Hill,  all 
to  be  based  on  nominal  maTlmnm  capacity 
of  12,000,000  gaUona  filtered  water  per  day. 
At  the  time  that  nae  of  MIraflores.  Laka 
water  considered,  possible  objection  ad- 
yanced  that  chlorine  content,  by  reason 
of  operation  of  Mlraflorea  Locks,  might 
Increase  beyond  75  to  100  parts  per  million, 
but  at  the  time  it  did  not  seem  pceslble  this 
would  occur,  at  least  for  a  period  of  years, 
on  the  assumption  that  intimate  difluskm 
between  salt  water  admitted  by  locks  and 
fresh  water  of  lake  would  not  he  rapid, 
especially  in  yiew  of  teot  that  water  could 
be  pumped  tiom.  one  of  the  fteah  arms  of 
the  lake.  At  any  rate,  the  enormous  savhig 
that  would  result  seemed  to  warrant  adopting 
MIraflores  Lake  project. 
In  Jan.,  after  pumps  from  Cocoli  had  been 
transferred  to  Mirafloresand  increased  in  ca- 
INiclty  to  take  care  of  demand,  chlorine  samp- 
ling stations  established  in  lake;  discovered 
that  with  continued  operation  of  locks  chlo- 
rine content  steadily  rose.  By  Feb.  it  became 
apparent  that  constant  diffusion  taking  place 
throughout  all  areas  of  lake  in  general,  as 
high  as  15  per  cent  salt  water.  To  brhig  this 
down,  temporary  pump  station  Installed  at 
I^ro  Miguel  and  approximately  4,000 gallons 
of  water  per  minute  pumped  from  Culebra 
Cut  north  of  locks  and  discharged  into  MIra- 
flores Lake  Immediately  in  front  of  tempo- 
rary pumping  station.  This  reduced  chlorine 
content  going  to  Panama,  but  it  faicreased 
turbidity  of  water  due  to  condition  In  cut. 
As  result  of  these  obserratlons,  it  became 
evkLent  that  MIraflores  Lake  would  be 
Impractfcable  for  use  as  source  of  water 
supply  for  southern  end  of  canal,  and  it  was 
decided  to  move  pumping  station  to  Chagres 
River  at  Oamboa,  water  to  be  taken  from 
this  point  through  30"  to  Z&"  cast-iron  mains 
laid  along  line  of  Panama  R.  R.  to  purifica- 
tion plant  on  MIraflores  Hill.  Before  final 
action  taken,  effort  made  to  reduce  chlorine 
content  by  drawing  off  water  from  MIra- 
flores Lake  through  locks  and  admitting 
fresh  water  through  Pedro  Miguel  Locks, 
but  results  not  satisfactory.  Work  com- 
menced on  purification  plant,  MIraflores 
Hill,  Aug.  1,  and  steam  shovel  and  hand 
excavation  completed  Jan.  28  by  removal 
of  01,238  c.  y.  For  high-service  reservoir  at 
Anoon  there  were  laid  1,477  c.  y.  relnforoed 
concrete,  and  in  purification  plant,  MIra- 
flores Hfl],  there  were  laid  5,656  c.  y.  rein- 
forced concrete.  Total  expended  for  new 
waterworks  In  southern  district  estimated 
at  $1,261,000.  Total  amount  expended  at 
close  of  year,  1703,585.05.    P-14.  23-26. 

Municipalities.  (See  Atlantic  Diviskm;  Central 
Division;  Paciflo  Division;  Water  Supply; 
Waterworks;  Sanitation;  Civil  Administra- 


tion; see  Nos.  45,  52,  121,  pp.  2»£!,  iT^  '! 

this  Index.) 
Division  yf  municipal  engineering,  F^7.  l^- 

P-08,80;  r-14,9a 
Engfaieertng,    Atlantic    dlvlslcm,    P«09,  c::{ 
•      P-10»  126;  F-11, 125;  P-12,  136;  P-i:i,  :n. 
Engineering,  Colon,  P-ll»  127;  P-12,  IT; 

P-18, 133. 
Engineering,  Cristobal,  P-12, 137;  P-IS,  lA 
Functions,  ^<MK,  7L 
Northern  division,  P^14, 128. 
Oiganisatian,  P-05, 197;  P-07, 158. 
Panama,  P4>9^  105;  P^IO,  183;  P-li«  IZ. 

P-llK,  191,  pi.  94;  P-13, 180. 
ReoeiptB  and  disboraemealB,  Tables  22  acii  23, 

IMI5,89. 
Sanitation,  system  of,  ^4NI»  34. 
Southern  division,  P-14»  129. 
Tables  of  statistfcs,  P-oe»  74. 
Toro  Pohit,  P-11, 130;  P^IS,  140. 
Work  of,  flith  division,  pui3, 176. 
Work,  central  divisfon,  P-<^  S5;  P-IO,  ir; 

P-11, 153;  P-12, 167;  P-13,  159. 
Work,  Pacific  dlvlsfcm,  P-OO,  103;  P-lo,  < 

192;  P-11,  174,  187;  P-IS,  188,  201;  P-13, 

180. 

If  unletpalttlea,  opcttttions. 

190ff.    Oct.  24,  1904,  legislative  enactn^t  pi 
the  Isthmian  Canal  Cominissiaa  establb^ 

5  municipal  districts  In  the  cone.  Aioi, 
475  sq.  m.  Popnlatlcm,  embracing  everjcui, 
estimated  at  25,000.  Officers  of  local  frovtn- 
ment,  a  mayor,  Judge,  secretary,  srA  a 
treasurer,  who  are  appointed,  and  wtjx 
salaries  are  fixed  by  the  governor  of  Uk; 
sane.  Each  municipality  has  a  ooooci  oi  I 
members,  appointed  by  the  govenuH'  of  *^ 
sone  upon  the  reeomraendatioifof  the  id^td7- 
.Various  public  works  projected  and  £ 
progress  under  the  auspices  of  the  mun-.i- 
palities,  such  as  courthouses,  steu^bu^- 
houses,  etc.  Liquor4ioen8e  tax  incnskt*^ 
from  about  12.50  to  $10  per  month  to  $>" 
gold  annually,  Increasfaig  reveoups  ani 
reducing  disorder,  wiping  oat  disreputable 
places.    ]IM>5, 7L 

1906.  Great  amount  of  pubUc  work  dose: 
finances  have  improved,  and  req>ect  aiul  ji- 
miration  of  inhabitants  of  nme  gained.  Sav 
isfaction  over  foct  that  taxes  are  not  i! 
spent  for  maintenance  of  the  central  goriem- 
ment  Slaughterhouses,  market  bcv^ 
schoolhouses,  municipal  buildings,  sidevalLs 
lighting  systems.  Jails,  parks,  openicf*  d 
roads  and  trails  some  of  the  work  doc;. 
Compulsory  attendance  of  children  betvns: 

6  and  12  at  school  Increased  attendance  frcs 
20  to  40  per  cent  Cash  balance  to  rm^it  oi 
municipalities  of  1145,291.29  silver,  as  as^isst 
961,054.01  Sept.  30, 1905.    P-06,37. 

Mnnleipalltles,  TropleaL 

Properties,  low  value  of,  P-04, 82. 

Mmden.   (See  Orden,  Exeentive.) 
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ir*'"*"|[  mpact  of  tu 


or,  pwia,  iH. 


rl^tbn,  r-13, 108. 


tnd  man,  ^11,  sn. 

P-18,«W. 
EiiealtT*  ordv  nWh 

ptnoDi  In,  F-13,  Sll. 
TUt  af  AUaotlo  TlMt,  r-13, 6H. 


M^nMi.    (Sm  Labor;  Eltct^ena;  ICeoM.) 
QouMn,  tenil)7,  P-OT, «,  pi.  117. 
Blnptng  qiurtan,  F>K>7,  K,  pi.  lis. 

ifMIUrtaiids.    (SMNa.lHP'ISASortUBlDdra.) 


Ion  mi  plBCtog  al  Ughti  md 
sd.  With  siceplkin  of  light 
wot  hnakwaUr  uid  cos- 
blch  (an  not  b«  plaoed  unUl 
tion  with  slidH  fai  Cnlcbia 


Inna  IS,  mt.  ENglgn  for 
r  ligbt  WM  tor  ntbtr  elabo- 

I  yeii.  T«kBn  to  ill«,  but 
^B  conld  twt  ba  omtioQad 
k.  AIM  Bipendtng  n,Mi.2i 
stnllhlea  «taan  It  wai" 
*«■  ilao  th«  dulgu.  Total 
"oplWlng  mtlra  lyMem  o( 
■ud  buojri  to  date,  UU,- 
o(  gBiMral  axpaiiM.   F-li, 


Ei«cullva  ordtt  nlaltng  to,  P-IS,  SIZ 

MniMa.    (SatNo.W.p.SMaatthitlDdiii.} 

Quartan,  P-OT,  W,  pU.  Ill,  113;  P>10,  m, 

pi.  OS. 
Bbtva  of  Ht  VtHDont  da  Paul  nptaewl;  lattw 
IgDoraDt  ot  Amarlatn  tonfna  and  mathoda. 
BIMcn  nmovad  at  eipanie  at  U.  B.  to  othv 
coontrlaa.  Soma  asalgnad  to  dutr  at  Banto 
Tomaa  HnplCal,  midn  Joint  authoritr  of 
U.  S. and  Panama.    r-OS,S2. 

j(vtttat,O.C  (8MNo.»s,p.naS(ifthliliidaz.) 


>  mdj  tor  nlranoa  ot  A 
*«m,  M3, 1  JO,  pi.  I 
1.377;  Plilxi. 

«»,  in;  P-l*  Ma;  F.14, 


.  (8m  No.  KB,  p.  laa  oi  tbla 
r;P-l3.  «i. 
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Olltcers. 

List  of,  sone  goYemment,  P-05»  107. 

OfBc€inf  Retlrad* 

Act  relating  to  payment  to  offioeiv  or  men  of 
the  Anny  and  Navy',  P-llt  573. 

Offleen,  United  States. 

Bonds,  act  relating  to,  F-11, 574. 

Offlecs*  P-07,pl8. 131,  UB.  <See  No.  W,  p.  2368 
of  this  Index.) 

Cristobal,  F-07»  104,  pi.  120. 

Empire,  F-07»  06,  pi.  121. 

Permanent  locations,  teimJoals,  P-13«  220. 

Administration  building  at  Panama  growing 
inadequate.  Other  qn^rten  acquired  as 
needs  grow.  Plans  made  for  other  locations 
for  administration  buildings.    P^4>5, 52. 

Panama  office  buildings  inadequate.  New 
ones  planned  for  other  locations.   F-05«  110. 

Headquarters  of  .the  sone  government  at 
Ancon.  Various  buildings  in  construction 
for  department  offices.   F^)6, 26. 

Offlees,  Waatdngton.   (See  No.  227,  p.  2306  of 
this  Index.) 
Moved  to  larger  building,  VMMt  5. 

OH. 

Deposits,  sone,  P-18»  570. 
OiUng  and  macadamising  roads,  fifth  division, 
Fb.13, 183. 

OUfFuel.   (See  Fuel.) 

Consumption,  P-09, 82, 102;  P-10, 156;  P-II9 

151;  P-13, 106;  P-13,  155. 
La  Boca  dredging  division,  P-08,  54. 
Plants,  P-14, 104. 
Terminals,  P-12, 217;  P-18, 218. 

Oil  Pipe  Line.  (See  No.  84,  p.  2363  of  this  Index.) 
Union  Ofl  Co.  of  California  granted  concession 
for  x)ipe  line  over  land  owned  by  Isthmian 
Canal  Conmiission  and  Panama  B.  B. 
Similar  concession  gained  from  Panama 
Oct.  30,  1006.  License  revokable;  3500  a 
month  to  be  paid  to  sone  treasury  for  benefit 
of  special  fund  for  schools.  Isthmian  CbjosI 
Commission  and  Panama  B.  B.  may  pur- 
chase oil  for  00  cents  a  barrel.   P-06»22. 

Opening. 

Of  canal,  act,  P-12, 500. 

Operation  and  Maintenance  of  the  Canal* 

P-14«63. 
1809-1001.  Data  obtained  from  fismous  ca- 
nals; i.  e. ,  Suez;  Manchester,  Kiel,  etc.  Cost  of 
maintenance  and  operation  of  Sues;  of  Kiel 
and  Manchester  Canals;  of  St.  Marys  Falls 
Canal.  Maintenance  and  operation  of  Nica- 
ragua O&nal  much  greater  than  for  Panama 
Canal.  Former  has  4  times  tlie  total  length 
of  the  latter.  Has  more  locks,  wein,  etc. 
Greytown  a  most  difficult  harbor  to  main- 
tain, and  is  in  region  of  greatest  rainfall. 
Annual  cost,  for  Nicaragua,  $3,300,000;  for 
Panama,  12,000,000.  Commission  d'Etudss, 
using  a  different  methop,  estimated  the  cost 


for  the  Panama  route  at  $1,MD,000.   P-99^ 
100, 170. 

1911.  As  work  nears  oompletiony  It  is  a* 
tended  to  oonoentrate  constmctioii  oBtfl 
what  remains  will  be  In  immediate  cbarei 
of  directing  office,  thereby  rednditg  cosa 
and  overhead  charges.  B^Jevod  that  man 
satisfhctory  operating  foroe  can  be  second 
by  selection  of  suitable  men  from  "present" 
organisation.  There  has  been  cnnsidgahk 
criticism  because  of  high  wage  scale,  tet 
this  due  to  fact  It  was  difficult  to  otals 
men  when  wock  started,  on  acoount  of  bad 
reputation  of  country,  and  alao  because  oC 
temporary  character  of  the  work.  Cox- 
plaints  made  constantly  because  salsria 
disproportionate  to  responslbHitiea,  ssi 
because  of  lack  of  unlftxmity  in  peraotsie 
of  excess  over  wage  scale  for  similar  labor  ia 
States.  After  Inauguration  of  scale  it  w 
not  considered  advisable  to  make  reductisa, 
and  rearraagemteits  made  from  time  to  tin^ 
as  necessities  required,  but  jnnqnalitim  sd3 
exist.  Conditions  diftorent  now.  Chief  sasi- 
tary  offloer  declares  death  rate  of  sone  to  be 
"much  lower  than  that  for  most  parti  of  tbe 
U.  S.,"  and  general  health  of  about  8^ 
white  Americans  in  the  sane  to  be  "fully  ss 
good  as  it  was  In  the  U.  S.;"  alao,  contisa- 
ance  in  employment  can  be  assured.  Be- 
lieved that  lower  wage  scale  can  be  pat  inn 
effect  for  operating  canal,  and  that  necessvy 
force  can  be  aeoured  from  men  who  ^ 
remain  in  service  during  next  year  or  tn. 
This  an  Important  oonsidecatioa,  since  it  is 
essential  that  cost  of  operation  shall  be  re> 
duoed  to  minimum  consistent  with  effideixT. 
With  operating  organlsatian  provided  kx, 
steps  can  be  taken  to  adopt  salary  and  vag» 
scale,  after  which  there  can  be  created  fn»a 
construction  force  one  for  operation  witlioct 
delay  or  confusion. 

Total  outlay  for  maintaining  the  canal  win  b« 
for  wages  of  force  engaged  in  its  opentksi, 
expense  of  engineering  work  connected  tberf- 
with,  and  cost  of  sanitation  and  dvil  edmia- 
btration. 

Bevenues  of  canal  should  go  to  pay  not  only 
operating  expenses,  but  to  repay  espial 
invested.  Every  legitimate  ifieans  for  in- 
creasing revenue  should  therefore  be  adopted. 
U.  S.  should  have  coal  and  fud  ofl  od  hasd 
for  its  own  vessels,  and  these  commodititf 
should  be  sold  to  ^pping  using  the  cssal. 
These  should  be  supplied  at  establisbed  nte 
and  purchased  after  advertisement,  ti- 
Isting  commissary,  manufacturing  planet 
and  laundry  should  be  continued  kt  the 
benefit  of  U.  S.  forces  and  to  furnish  suppli^ 
and  service  to  shipping.  Wirdess-teleenpli 
station  should  be  established  tor  comiDatnl 
as  well  as  military  purposes.  Canal  »Q- 
thorities  should  be  aathorised  to  seU  tooi^ 
and  appliances  needed  by  ships,  and  to 
make  repairs  as  may  hp  necessary  y^^ 
ships  in  vicinity  of  canal.    Dry  dock  sboald 
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pnumd  Kmplra,  F-18,S14. 
Aeta  Biul  noohitlviSi  Isthmbn  Coiu]  rom- 
lolMlan,  ipproral,  ^14,  nt. 

Armi,  r-14,  tea. 

BmU  iDd  bmidi,  P-14,  UL 
Bbda,  protecting  r-13,  SIS. 
Boll  Oghla  prohibited,  F^IS, ««. 
Canal  oiwitag,  r-14,  fiOa 

c«uiu,  ^la,  013. 

Chrll  nrrloe,  tianrtn  ts  U.  B..  F^IS.  fllfl; 

F-14,«)l. 
Clabi,  (nil,  INIO.  ITfl. 
CodecfClinFro(»dDn,P-ia,S10. 
Counael  and  ohWattDnXT,  ^10.  ttt. 
Courb,  r-Il,  431. 
CorrupttoD,  r-14, 681. 

coDTtoto,  F>io,  STB:  r-11.  m. 

cnwniM,  p^io,  mt. 

Daedi,P-ll.m 

DlrtlllBrlBa,^ll,  tn;  F-l>,ei& 

DntlM,  tariff,  P>11, 413. 

Dwelling,  Bsparatian  o(,  P-10,  ITB. 

EDipk)7eM,la]ur7daliiu,atc.,P-l«,GM. 

BrnptoyeM,  permanant,  P-14,  GM. 

KrtatM,  idmlnlMntkHi,  F-IS,  SIS;  F^ia,  01 7. 

Eitndltkm,  P«6,  TS. 

Fbnamu.  P-IS,  Sit 

Foreign  buitnaia  men,  F-i3.  Dl>. 

Plrtdg  raaehtnea,  F-IA,  UO. 

QaHlaid,  Lt.  C«l.,  retirement,  r-14,ieL 

Hotel  regbten,  P-IO,  ITfl. 

Hunting,  F-10, 176:  P-14,  Ml. 

Injnrlea,  oompenntkni,  f-ia,  tOD,  83t, 

Inmranoe,  F-10.  S7t. 

Intane,  ^11,  m. 

Intenat,  P-IA,  Ml. 

Iithmlan  Canal  Commlnlan,  dutiea  ileflned, 

p.«s,i. 

Jotuuon,  Prof  E.  R.,  P-14, 581. 
JudkfauT,  r-t*.  m. 
Labor  recniKlug  on  wne,  P-10, 171 
Landi,  algnsOD,  prahibtled.  P-IS,  608. 
Lands  DecsBUT}'  lot  eansl,  aU,  eieept  "Loa 

Sabanaa,"  r-13, 614,  Sie. 
lAOdi,  leailiig,  P-11, 433. 
Land  offlce,  F-1 1,  411. 
lADd  commlaatoner,  P-14,  eM. 
Liquor  llrann,  P-IO.  378. 
Hediclne,  practice  of,  P-12. 81 
Ueteeik,  K.  L.,  made  member 

CommlnkiD,  r-14,  ECO. 
Horders,  P-10, 378. 
Uunlc^nl  ImprovaDMnta,  aaaeMmiDta,  r 

178, 
Notaries.  P-13, 611 
Offlce,  Waeblngton,  P-14,  SB7. 
OTKanliatkrD .  jiermaiiaDt,  ^14,  (81 
Pardanii,etc.,P>14,nB. 
Feaaloode,P-13,Ul. 
Panons  deported,  ^14,  Mt. 
PUeli,  ^10, 178. 
Pnrchase  ot  mppllea  from  paragna  In  A 

at  Nav;  muutborlied,  P-lS,eiZ 
QDBiantlne,  ^18, 836. 
Swlki  itatlons,  P-14,  800. 
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Bulet  and  ngulatlons,  oanal  work,  ^ll*  433. 

Sanitation,  P-12,  610. 

Saaman,  rtqwrtlng,  P<*11»  433. 

SaviDgi  syitam,  P-IS*  000. 

Shooting  dubs,  P-10, 376. 

Staam  vassala,  Inspactioa,  P"13t  606;  P"18» 

615. 
Taacas,  coUaetiona,  P-ll*  433. 
ToU8,P-19,615. 
Tnspaasea,  P-12«  617. 
Town  lota,  Uoanaaa,  ^11«  433. 
Tnspaasea,  z«llroada,  P-1 1«  433. 
Trial  by  jury,  F-13, 631. 
Vahidaa,  motcxr,  ^12, 617. 
Veasala,  billa  of,  P-14,  607. 
VflBBels,  maasurament,  P^14, 564. 

Oidara  of  lathmUn  Canal  Commlaalon  No.  3. 

Customs  procedure  on  tba  lone,  Cinnilar  7, 
Dec.  30, 1004,  publishing  order  of  Seo.  of  War 
establishing,  F-05»  a07. 

Customs  service  at  aona,  Circular  6,  Dec.  30, 
1004,  revoldng  order  of  June  24, 1004,  relating 
to,  P-Off,  206. 
•  Importations,  etc.,  into  the  lona,  Ciioular  4, 
Dec.  30,  1004,  relating  to  order  of  See.  of 
War  concerning,  P^4>5,  202. 

Imports  into  aone,  Circular  5,  Dec.  30,  1004, 
rehiting  to,  F4>5»  206. 

Imports  into  sona,  for  U.  S.  emptoyeea  of  the 
"above-labor"  class.  Circulars,  Jan.  10, 1006, 
publishing  order  of  Seo.  of  War  relatfaig  to 
admission  of,  P-Off,  206. 

Traveling  exi>enses.  Circular  12,  Har.  1,  IteS, 
publishing  regulations  govamhig,  F4>5»  211. 

Circular  0,  Jan.  16, 1005,  publishing  Executive 
order  of  President  Roosevelt  that  Joseph  L. 
Bristow  be  appointed  a  special  oommisdoner 
to  investigate  trade  oondltions,  etc.,  for 
benefit  of  Xsthmiaa  Canal,  FMI5, 200. 

Circular  10,  Jan.  20,  1006,  publi^iing  Execu- 
tive order  appointing  T.  Q.  Oafl  and  Dr. 
C.  A.  L.  Reed  members  of  Joint  commission, 
provided  for  by  Articles  VI  and  XV  of  the 
canal  convention  of  Feb.  26, 1004,  P^4>5, 210. 

Circular  11,  Feb.  13,  1006,  publishing  order 
detaiUng  Capt.  Hugh  J.  Gallagher  to  Isth- 
mian Canal  Commission  duty,  and  his  as- 
signation as  purchasing  agent  with  station 
at  Washington,  P-05, 211. 

OrOlnaneea,  ^10,  307;  P-11,  434;  F-12»  407; 
Pbl3,477.    (See  Civil  Administration.) 

OiSanlsaUoii.  (See  Charts;  see  Noa.  83,  65, 145, 
140,  230,  277,  pp.  2362,  2363,  2364,  2366,  2368  of 
this  Index.) 

Chief  engineer,  John  F.  Stevens,  appointed 
July  1, 1005,  P-05*  108. 

Circular  outlining,  P-Off,  146.' 

Construction  and  engineering,  table  of  organisa- 
tion scheme,  P>Off«  154. 

Culebra  division,  changes,  P-07, 45;  P-08,  43. 

Department  of  civil  administration,  future, 
organization  of,  P-1 8, 472. 

Division  of  material  and  supplies,  P^>7»  104; 
P-08,236. 

Ctovemor,  Wm.  C.  Qorgas,  acting,  pending 
arrival  of  Mr.  Magoon,  P-Off»  28. 


Isttimian  Canal  Commission,  dutiea  of, 
mora  clearly;  several  existing  cedars  oo 
bined  by  ExeottivB  order  of  Jan.  6,  V 
certain  details  tnnaferred  to  tba 

La  Boca  dredging  diviskm,  chaDgaa,  P^7»  & 
If unlcipal  governments,  pUm*  197. 
Ptamanent  organisation,  P-14»  582L 
Folioe,  (3eo.  B.  Bhanton,  ehfef,  P^4Mk  10?. 
Special  attorney,  office  of,  P-14*  514. 
Statoa,  Aug.,  1005,  P-Off,  140. 
Zone  government,  list  of  oflloers  of,  P^lfi,  lOT. 

Onantaittnn     Dctalla.    (See  Isthmian  C«i& 
Coamns.) 

ISOff.  Isthmian  Canal  CommlsBiao  !«o.  3 
organised  under  Executive  order  of  tit 
Praeldant  and  of  the  Sec  of  War,  Apr.  l 
anda,1005.  I 

Contents  of  order:  Practical  lesolt  of  preoedi:::  I 
commission   not    satisfMStory.       Istlimk-i 
Canal  Commission  No.  3  charged  with  tb*  I 
general  duty  of  the  adoption  of  plans  for  tb^  | 
oonstructlon  and  maintenance  of  the  cs£&i 
and  with  the  execution  of  the  work  of  t*^ 
same;  with  the  purchase  and  deUrerr  of 
supplies,  machinery,  and  necessary  jdant; 
the  employment  of  the  necessary  officers, 
employees,  and  laborers;  and  with  the  fil- 
ing of  their  salaries  and  wages;  with  \ir 
commercial  operations  of  the  Panama  R.  K. 
and  its  steamship  lines  as  common  earrk^ 
with  the  utilisation  of  the  railroad  as  a  in»:^ 
of  constructing  the  canal;  with  the  mskioi 
of  contracts  tor  oonstn¥!tian  and  excaratks 
and  with  all  other  matters  hicident  ii::! 
necessary  to  the  building  of  a  waterv^r 
across  the  Isthmus  of  Panama,  as  pcoTii*^ 
by  the  act  of  June  28, 1002.    Executive  coq- 
mlttee  to  act  for  the  commisBloci  during  tbP 
intervals   between    the    regular    quartni; 
meetings.    There  shall  be  three  ezecntr^ 
departments:  (a)  Fiscal  affairs,  purchase  sr  1 
delivery  of  materials  and  suinkiea,  aocoocts. 
commercial  operation  of  raDroad,  etc.;  tV 
government^  of  sone,  sanitary  matters;  i.ci 
construction  plant,  operation  of  raOro^, 
etc.      Officers  and  employeea  to  be  ap* 
pointed  generally  by  their  respectlTe  de- 
partment lieads.^  Contracts  to  be  easentJaDr 
competitive.    Board  of  0  civil  engineen  ta 
be  appofaited  by  the  President  to  ooopen» 
with  the  Isthmian  Canal  Commission  No.  l 
P-<NS,2,3. 

Isthmian  Canal  Commission  No.  3  ssbuid^ 
office  Apr.  3, 1905,  P-4MS»  1. 

Members  Isthmian  Canal  Commission  No.  ?: 
Theodore  P.  Shonts,  chairman;  Charles  £. 
Magoon,  governor  of  aone  and  oieinber 
John  F.  Wallace,  chief  engineer  and  m^c* 
her;  Bear  Admiral  Mordecai  T.  Endif^ott, 
U.  S.  Navy;  Brig.  Oen.  Peter  C.  Haias, 
U.  S.  Army  (retired);  Col.  Oswald  H.  EnL«t, 
Corps  of  Engineers,  U.  S.  Army;  Beoj.  K. 
Harrod,  P-Off,  4. 

Salaries:  $7,500  per  annum;  chairman,  S21M 
additional;  chief  enghieer,  817,500  addltbcjl; 
governor  of  sone,  $10,000  additional.  Fore- 
going officers  to  have  use  of  fnmlslwd  dwaU- 
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chMlcgofllMr;  dbbanlng offloac;  nunm 

on  cnelnBHliig,  P-oli,  11^ 
Col.  Edwordi  rulgmd  u  chief  at  Wh.>btiii 

offloB,  Not.  IB,  1»),  r-OS,  ISO. 
Duties  of  cbisl  ol  Wuhln^n  offlcn  lu^li 

tD  usiitut  chM,  F-OS,  130. 

IMM.   ReorgitnlutlaD:  The  Pnsideni,  : 

IT,  IMS,  durlQC  k  vUt  to  PaoamB,  guiur 
Extcntlvs  on)v  al  Apr.  l,  IMS,  la  <li 


Uw  uid  pivenimsnl,  nnltntlon,  mi 
E,  dtsbunlng,  uid  labor,  qi 
lubabtouca.    II«d  of  eactad«|ji^ 
I    dbectly    raponslbla    lor    thi> 


polnltd  b;  and  report  directly  lo  Hit  c 
nun  of  the  IittUDlBn  Canal  Coniiin 
No.  1,  vho,  In  turn,  Is  leepoDslblD  u 
PnaUtnt  tbioufb  tba  Sec.  of  War.    I' 


Panama  (uid  Colon,  act  H 
>llca  nqutnd  lor  unitary 
■tona  gucli  other  datlae  H 
•d  vilh  by  Sao.  of  Wai. 


■ration  of  sanitary  department  Irani  t<jv> 
menial  departmeDt.  In  the  absaote  >il 
cbalnnaDt  the  chief  engbuer  acta  bi  iirii 
raquIrlDi  bnmadlau  altentkm.  TMtO.  L<'< 
EiaoatlTe  order  of  Apr.  I ,  IMS,  chonijiv  I  N 
IT,  IMS,  to  pniTide:  (Quarterly  w.s.j  .ri~ 
the  lathmlui  Canal  Conunbalon  (4i]ii  nil 
a  qoorain)  on  the  Iittunui;  with  |.»rii 
ahvR*  ot  all  operatlona  Incident  to  tlm  i'H 
lug  of  an  Isthmian  Canal  at  Panamu,  ii.t  I 

•xamillTO    conunitMe    a(    bUuniui    i';i 


0«neral  organiiatlon:  Chairman,  cblcf 
neer,  general  unineel,  chief  KonltAry  <i| 
gsnaial  purcl>asln«  afncu,  general  u::< 
diaburalng  officer,  and  manager  of  ];ib<-i 
quarters. 

Baeideg  being  in  general  charge,  the  iIliit 
shall  appoint  the  headA  of  the  vark'H' 
partments,  subject  to  the  appro\?il  hi] 
Irtbmian  Canal  Commission;  the  h-ii 
each  departouint  shall  report  to  atvl  r^" 
tnilnictlDna  from  the  chairman;  tu 
bave  charge  ol  the  aparatiom  of  the  i'.n. 
B.  R.  and  gtounsblp  llnea. 

The  chief  engineer  shall  bava  chari^c  " 
engtoeerlng  work  relating  la  the  laii^l. 


on  of  Panama  R.  R.  so  far  as  11  ii 
>al  work;  the  custody  of  all  the  s 
i  plant  of  the  Isthmian  C&nal  t 
n  on  the  lathmus.    He  shall  acii 


witblD  thetone,  ■» 

through  a  local  adminlstralor  the  au 

heretoiiHB  vested  in  the  gOTemor  of  ^  I' 

The  cblel  sanlUr;  officer  shall  have  -.'li 

all  mailers  of  saolutlon  within  I'n 
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and  also  in  tbe  cities  of  Panama  and  Colon, 
and  tbe  barben,  etc.,  between  tbe  U.  8. 
and  Panama;  tbe  custody  of  all  medical 
aapplies  needed  tor  sanitary  purposes. 

Tbe  general  purchasing  officer  sball  bave 
charge  of  tbe  purchase  and  delivery  of  all 
supplies,  machinery,  and  necessary  plant. 

The  general  auditor  sball  bave  charge  of  tbe 
general  bookkeeping,  of  property  accounts, 
of  statistics,  of  administrative  audit  of  tbe 
Isthmian  Canal  Commission,  and  of  the 
accounting,  bookkeeping,  and  audit  of  tbe 
government  of  tbe  sone. 

The  disbursing  officer  shall  have  charge  of  tbe 
timekeeping,  of  preparation  of  time  rolls 
and  vouchers,  and  payment  of  the  same. 

The  manager  of  labor  and  quarters  shall  bave 
charge  of  the  employment  of  all  necessary 
labor;  of  record  of  employees;  quarters, 
assignment  of  same  to  employees  or  oon- 
tractors;  and  operation  of  all  Isthmian  Canal 
Commission  hotels  and  mess  bouses. 

Appointments:  All  officers  and  employees 
shall  be  appointed  and  their  salaries  fixed 
by  tbe  respective  beads  of  tbe  departments, 
subject  to  tbe  later  approval  of  tbe  Isthmian 
Canal  Commission.  Contracts  for  labor  shall 
be  negotiated  by  the  chairman  of  tbe  Isth- 
mian Canal  Commission,  vhere  tbe  contract 
is  made  in  the  U.  S.  Employment  of  labor 
upon  tbe  Isthmus  or  outside  the  U.  8.  shall 
be  conducted  under  tbe  supervision  of  the 
chief  engineer,  subject  to  tbe  approval  of  the 
chairman. 

Contracts:  Amounting  to  over  $10,000,  by 
public  advertising;  award  to  lowest  re- 
sponsible bidder.  More  than  $1,000  and  less 
than  910,000,  competitive  bids  by  invitation 
or  advertisement  whenever  practicable. 

Reports:  Head  of  departments  to  report  to  tbe 
Isthmian  Canal  Commission,  as  may  be 
required;  chairman  to  report  to  Sec.  of  War; 
Sec.  of  War  to  report  to  President.  lM>6a 
151-153. 

1007.    (See  No.  217,  p.  236,  this  Index.) 

1014.  Effective  Apr.  1,  1914,  by  Executive 
Ofder  and  in  conformity  with  Panama  Canal 
act  Aug.  24,  1912,  "existing''  organisation 
abolished  and  one  contemplated  by  act  made 
effective.  Under  this  there  were  created 
department  of  operation  and  maintenance, 
purchasing  department,  supply  department, 
accounting  department,  health  department, 
executive  office,  and  Washington  office. 

Department  of  oi>eration  and  maintenance 
placed  in  charge  of  governor,  and  in  ad- 
ministration of  affairs  of  department  be  is 
assisted  by  an  engineer  of  maintenance  and 
a  superintendent  of  canal  transportation. 
To  provide  for  remaining  construction  work 
as  well  as  maintenance  and  operation  of 
canal,  department  organized  with  following 
divisions: 

Division  of  terminal  construction,  which  em- 
braces charge  of  design,  inspection,  and  con- 
struction of  dry  docks,  shops,  coaling  and 
fuel-oil  plants,  floating  cranes,  docks,  and 


otber  terminal  faeiUties;  oonstructian  trans- 
portation by  rail;  road,  street,  and  sevvr 
work  in  new  town  of  Balboa;  and  bmk- 
water  construction  at  Atlantic  terminsl,  le- 
porting  to  governor. 

Division  of  erection;  electrical  divisim;  division 
of  municipal  engineering;  diviskm  of  light- 
houses (until  June  16,  1914^ when  it  vas 
abolished);  and  office  engineer  with  bis 
fozoes,  placed  under  engineer  of  maintaasce. 

Dredging  division,  fortification  division,  me- 
chanical division,  and  remaining  oonstrac- 
tion  work,  consisting  of  sluicing  in  vkdnit  j  of 
Gold  Hill,  completion  of  Naoa  Island  Break- 
water,- excavation  in  dry  to  relieve  side 
pressure  in  vicinity  of  Culebra,  and  grading 
and  filling  at  locks  and  dams,  combined  in 
general  construction  division,  report  dizwtlj 
to  governor. 

Division  of  canal  transportation,  under  super- 
vision of  superintendent  of  transpOTtatkm  re- 
porting to  governor  is  charged  with  safeooD- 
duct  of  vessels  through  canal.  Port  c&ptaiiLs 
board  of  local  inspectors,  pilots,  and  admea^ 
urers  of  vessels,  and,  since  June  16, 1914,  em 
and  operaUonjof  lights  and  beaoons,  direcily 
in  charge  of  superintendent  of  transportatica. 

Col.  H.  F.  Hodges,  U.  S.  Army,  designated  ss 
engineer  of  maintenance;  H.  H.  Rousseau, 
U.  S.  Navy,  as  engineer  of  terminal  oonstmc- 
tion;  and  Capt.  H.  Rodman,  U.  8.  Navy,ss 
superintendent  of  transportation. 

Quartermaster's  department  a^d  subsisteiice 
department,  consolidated  to  constitute 
supply  department,  placed  in  charge  of 
Capt.  R.  £.  Wood  as  chief  qoartennssttf. 
Has  charge  of  storing  and  distribution  of  adl 
material  and  supplies  for  use  of  Vaxasnik 
Canal  and  its  employees,  and  for  other  de- 
partments on  Isthmus  and  their  employees, 
and  for  vessels  of  U.  S.  and  other  v^sels 
when  required.  Ox>erates  commissarks, 
hotels,  and  messes;  has  chax^  of  mm- 
tenance  of  buildings,  assignment  of  quarters, 
and  care  of  grounds.  Recruits  and  dis- 
tributes unskilled  labor  and  is  in  charse  of 
necessary  animal  transportation. 

Accounting  deinrtment,  as  organised,  caossts 
of  auditor's,  paymaster's,  and  ctOketoti 
offices.  Consolidation  made  for  administra- 
tive purposes  only,  to  secure  economy, 
auditor  having  supervision  and  dircctioa  of 
entire  department;  heads  of  subdivisioza 
are  independent  in  their  own  particabf 
spheres.  Dei)artment  has  charge  of  gmeral 
bookkeeping,  auditing,  and  aooounthig  for 
both  money  and  prox)erty,  examinatioii  of 
pay  rolls  and  vouchers,  inspection  of  tmi« 
books  and  of  money  and  property  aoooonu, 
administrative  examination  of  accounts  a 
required  by  law,  and  collection,  custodv, 
and  disbursement  of  funds  lor  Pacaios 
Canal  and  sone.  Accounting  departmeot 
placed  in  charge  of  H.  A.  A.  Smith  as  aodiu? 
for  Panama  Canal,  with  J.  H.  McLean  as 
paymaster  and  T.  L.  Clear  as  collector. 

Health  department  organised  under  super- 
vision and  direction  of  a  chief  health  aSiea, 
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Boop*  ot  work  ol  WwbbvtoD  otllce  rmulcs-l 

Bbmt  the  sun*  u  pMvlouiilj  raporled, 
Ma].  F.  C.  Boggs,  U.  8.  Ann;,  beliig  Cod- 
thiued  In  chuge  m  gtotnl  pimbutng  officer 


IT  lb;  ■»,  K 


md  In  harbcm  ol  cities  ol 
I,  and  with  laud  miju- 

iltaij  matun  In  Icnnbul  By  Exccutlva  on 

J  with  cunl  tmtr  b»-  of  S  mambsra  cr 

tba  BcpubllE,  lognthar  mlUtble  ceremonies  tai  lonnal  and  ofStlul 

elittng  to  bospHali  and  iqMnIng  of  Panama  Canal,  as  provided  for 
In  seotlon  1  o(  Fanuna  Canal,  itct,   Com- 

DM  placed  In  charge  ol  idHIm  composed  of  peraoni  who  were  mem- 

'  who,  imdet  diractlou  ol  ben  ol  Isthmian  Canal  Commlaiton  and  is 

MtvtskiD   of  all  maCten  to  he  knowti  and  referrwl  to  ae  committer 

g  of  thne  of  emplojeea,  lor  fbnnal  and  oDclal  opening  ol  Panama 


oa  thervol,  police  and 
llOD,  land  offlcn,  achoola, 
nrj,  custody  of  Qlca  and 


OutMa,  Loeka. 

Btudfbr,  OatanI/ick,P-ll.pl3.S4,W,«S,g: 
Output.   (SeaDiedgn.) 


horltla  ol  ume  and  ^*-         v^  i       .         -. 

alio  npcceantativta  from 

.  A.  UcUTalna  appointed      Oxj-txttytene  Ptutt. 

LooomotlTe  daportmsnt,  F>11,  n>. 


.341,lS(.lSa,pp.33«7, 


mcUon  ol  locka  and  dam 


at  Cbame:  dredglDg  and 
between  tba  locka  and 
cka  to  deep  water  In  tbe 

ary  work  at  nqnked  by 
let  takee  In  the  bnner 
and  Pacttlo  Locks  end 

lamKm,  ai  dhrWon  engl- 

ktloni  ol  loBki:  Dnrable 
th:  DO  undvlyiog  water- 
;k  ol  nicli  quality  that 
1  place  under  the  oentral 
t  of  tba  Hpantfnc  wall 


Raanlta  ol  work  to  date:  CampIeUan  of  wut 
lock  chamba  to  grade;  and  of  aaat  lock 
chambar,  eioaptlng  about  45,000  c.  y.  to  be 
removed. 

Wtstdam:  To  be  ol  eaith,  oonneotfng  tba  lock 


It  l,W 

long:  reference  of  top  at  lOS:  top  wldtb  .W, 
and  ilde  slopea  apprDitmately  B  to  1.  Haul, 
mum  pressure  that  Ircrni  head  of  W.  Two 
rock  pU«  are  formed  of  spoil  Iron  lock  ai- 
caTatlon;  puddled  clay  between.  Haxtmuni 
thlcbuBi  Bl  bottom  ol  thli  clay  cote,  Hfy. 
Material  uDderlylng  dam  Impervloui  gea- 
erally. 

Approach  piers:  Chaiactar  uudalarmlued. 

East  lock  wall:  To  be  turned  toward  hill  on 
east  and  connected  thereto,  by  concrele  coTb 
wall  resting  on  rock  Mff  long,  *'  thick  on 
Up,  and  W  thick  at  bottom. 

Drainage:  Dike  made  across  south  end  ol  lirk 
slta  to  keep  out  tide  waur;  pumping  plant 
lnstall«l  to  take  care  at  eeepage,  etc.  r-4>B. 
IS,  IS. 

ItiraOam;  lock  site  eicavatkm:  Conlbiiied  by 
iteMn  ahOTala  la  tbe  upper  locki  and  by  n 
suction  dredge.  Total  remored,  1,147,527  c. 
y.  (about  hall  tbe  total  estfanalvd  quantity). 
Of  this  iinonnt,  307,060  s.  y.  plaoed  In  toei  of 


C5 
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tb«  dam,  and  23^,400  c.  7,  Kir  Olla  for  construe- 
Uon  puiposes^ 
plauB  for  dama:  Adopted  and  approved  during 
tbe  jeat.  W«t  dun  to  aituid  from  tiead 
of  tbelock  to  CocoU  Hill;  will  dam  tbe  CohiII 
Blver  (diBChaige  al  wblch  wUl  bs  thrown 
iota  Lake  Uliaflons).  Dam  to  be  built 
ol  I  raok  piUs,  u  at  Fadra  UIgucl. 
Will  rest  upon  imperrloua  material:  cored 
to  jock  waUsimd  CocoU  BUI  wltbcoocrele. 
Lengtb,  2,3m' i  lop  wldtb,  40'  at  relCretice 
70;  side  ilapes  approiimately  12  to  1.  Aver- 
aga  head  to  which  dam  wiJl  be  subjected, 
Sff;  maximum,  U'.  Plan  of  «at  dam  ap- 
proved; details  not  complelod.  Of  concrete 
on  rock;  SW  lonK:  with  restating  works  as 
at  Oatun:  creet  at  eleratkm  39.  Openings 
will  permit  of  discharga  ol  TS.OOO'  per  second. 
Approach  piers  of  locks:  Under  study. 
Locks:  Ot  concrete.  Quarry  for  stone  opened 
on  westsideot  Ancon  nill.  Crushing  plant 
tieing  Installed;  capacity,  2,500  c.  7.  daily. 
Sand  to  b«  procured  with  suitable  plant 
from  Point  Cbeme,  23  miles  west  at  Balboa. 
Cement  shed  built  on  west  side  of  MlraDorea 
Locks,  having  a  capacity  ot  Ta.OOO  barrels. 
Construction  plant  lOr  locks  under  contract. 
Four  bom  cranes  and  four  chamber  cranes. 
P>«».  16,  IT. 
Channel  excavation,  Pedro  Miguel  to  Pacific 
deep  water:  1,279,600  c.  y.  to  be  removed 
(63,600  c.  y.  rock)  between  Pedro  Ulguel 
and  UiraSora;  between  Ulraflores  and  deep 
water  In  Pacific,  11,000,900  c.  y.  loam  and 
l,715,000e.  y.  rock.  Because  of  lidal  oscllla- 
tions,  etc.,  decided  to  remove  all  rock  be- 
tween the  locks  and  tai  2  miles  Iwlow  Ulra- 
floro,  in  the  dry.  Temporary  dam  to  t>e 
placed  about  2  milea  tielow  Miraflores  locks 
to  permit  dry  eicavalinn.  This  would 
leave  l»low  the  temporary  dam  about 
3,600,000  c.  y.  of  loam  and  123,000  c.  y.  rock, 
to  be  ramoved  by  dredging,  etc. 
Dredging:  Fleet  consisted  ol  1  seagoing  suction, 
one  30"  suction  and  pipe  line,  one  a-yaid 
dipper,  and  1  French  ladder  dredges.  ,',17.%- 
S31  0.  y.  dredged  from  the  channel  proper, 
completed  for  about  5  mila  from  deep  water 
In  the  PaclQc. 
Uarfne  shops;  At  Balboa,  maintained.  Re- 
pairs made  to  plant;  new  equipment  erected. 
Uunlclpal,  sanitary,  and  building  work; 
1,000,000  capacity  concrete  reservoir  built  at 
Anoon  HUI  to  replace  smaller  tank.  AlUrb- 
tfons  made  In  Adcdd  pumping  and  filtration 
station.  Considerable  work  done  in  chang- 
ing the  water  main  from  the  Rio  Qrande 
Reservoir  to  permit  (be  eicavatlon  ol  the 
locks  at  Pedro  Ulguel;  various  pipe  oonnec- 
tlons  made. 
Reads:  Constmetnl   under  tba   dlreetloii  of 


the 


id  from  Paralso  (tatloii 


Panama  to  Corotol,  ai 
to  Pedro  Mlgdel. 
Buildings;  ]3  begun  In  previous  year  dnlslwd; 
were  entirely  erected  by  day  latwr,  and  4 
under  oonlnct.    Repairs,  etc. 
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Auj.  VJ,  uid  0D«  be 


Each  puwl  uwd  at  leoit  11  lima. 

Fill  I  TIB  bock  of  ««t  wall  iMgun  aboat  June  i , 
UhUtlaJ  obl&Iued  [ram  Annan  quarry  «l  le. 

Wat  dam  at  Fwtro  Ulgiul  oonaliU  of  iwu 
moundsor  lues  or  aUdauaoI  iraiUniii<~ 
rkl,  laifa  panentaga  being  nick,  with  iulor- 
vealof:  apaoe  DUed  vltb  ■Blactad  matiirbil, 
fonalnc  loiparrlaiu  Hon.  Selected  inatoilul 
clay.  axcaTHted  from  canal  prl<m  AOULli  of 
locki,  and  depo>it«d  From  dump  can  InUym 
about  6'  dHp,  eacb  layer  being  tbaniuglily 


u- 61,837  e.  y.addBd  lo  Imparvknu  ponkia 


lliraflores:  EscsTatton  tor  upper  locbotQIclii 
at  MlrsOores  practically  completed,  wurk  ot 
preparing  Eaundatlons,  erecting  ooueri'iA 
plant,  and  placing  concrela  begun.  TotoJ 
•xcBTBMd,  231,731  c.  y.  by  itaam  shovi'ls. 
and  59,DW  0.  y.  by  band,  scrapers,  atiil 
cranas.  Of  lolal  aicavated,  IS7,4K3  c.  y. 
placed  Id  toea  al  Ulrallana  vut  dam  anU 
12l,0§0c.  y.  used  as  back  All. 

Twanty-incti  suction  dredge  vorked  In  loner 
lock  slt«  until  Dec.  30,  igOe.  Because  a[  lur):» 
number  ot  tiowlden  and  character  of  mato- 
rfal,  output  small  and  perlbtmance  of  dredgB 
unsatlsbctory.  As  this  dredge  could  be  u ill- 
lied  to  advantage  In  Atlantic  dlvlston,  it 
was  translerred,  anangEmenta  being  made  lor 
eicsvciiing  remainder  of  material  by  hydmu- 
llcmfona.    Dredge  removed  )«,7aec.  y. 

Preparing  foundation  of  upper  locks  begun  us 
soon  as  axcaratlon  completed  auDlclently, 
end  consbtod  ot  cleaning  up  loose  material 
and  eicavatlng  lor  lateral  cidvertd  and  arru..^ 
Bbore  miter  sills.  Work  done  by  Tbnw 
■learn  shovel  and  by  band,  total  being  39,?->  l 
c.  y.  Eitavation  by  steam  sborels,  clBSM'd 
as  preparing  foundatlona,  24,BS5  c.  y. 

Handling  plant  In  these  locks  will  consist  ul 
4  b«rm  cranes,  I  of  which  in  operation  (n 
torebay  at  Pedro  Hlguel,  and  4  cbamN^r 
cranes.  In  use  at  Pedro  Ulguel.  Toner 
and  movable  boom  ot  one  ol  berm  cruiiM 
iu  place  completely  erected,  and  another 
on  west  side  partly  erect«d.  Oanlllevor 
arms  wQl  be  placed  on  these  crane*  when 
berm  cranei  al   Pedro  UIguet  iJ 


On 


V 


lock  storage  trestle  3,200'  long 
under  construction,  and  1,100  linear  feel  ul 
Iracki  tor  berm  cmne  laid  and  balastcil. 
Two  concrete  mixers  will  be  Installed  lu 
■tOTBge  trestle  on  reM  side  and  will  supply 
omcreta  to  berm  crane  lor  placing  unrll 
mixers  can  be  pemunently  Installed  iiu 
crane  alter  work  at  Pedtu  Uiguel  permKa- 
On  WHtilde  berm-cnine  tracks  and  erect  ion 
of  tmtlei  lor  storage  In  progreai;  fourth  ra-i"" 
being  aasembled^ 
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On  Juxie  1  concrsting  in  upper  lock  begun  on 
floor  and  lateral  culverts,  mixture  being  fur- 
nished by  two  ^yard  mixers,  as  it  Is  desired 
to  complete  the  floors  before  permanent 
plant  is  transferred  from  Pedro  Miguel.  To- 
tal concrete  laid,  1,630  c.  y.  Estimated  con- 
crete in  looks,  including  approach  and  wing 
walls,  1,327,300  c.y. 

Reinforced  concrete  power  house  at  ICiraflores 
finished  and  in  operation.  Building  157'  6" 
long,  76'  6"  wide,  and  eaves  39^  above  gene- 
rator-room floor,  beneath  which  Is  basement. 
One  end  of  building  and  portfon  of  turbine- 
room  floor  of  temporary  oonstroction,  as 
depth  and  width  of  water  turbines  to  be 
used  have  not  yet  been  determined.  Equip- 
ment similar  to  that  at  Gatun,  described  in 
last  report.  Furnishes  power  for  operation 
of  all  cranes,  for  crusher  plant  at  Anoon,  and 
for  sand-unloading  cranes  at  Balboa. 

West  dam,  lirom  head  of  locks  to  Cocoli  Hill, 
consisting  of  two  mounds  or  toes  made  up  of 
waster  material  obtained  from  lock  excava- 
tion, mostly  rock,  and  of  hydraulic  fill  be- 
tween them,  continued.  157,483  c.  y.  placed 
in  toes  and  120,910  c.  y.  impervious  material 
added  by  dredge. 

Stone  and  sand:  Broken  stone  for  oonorete 
'  furnished  by  quarry  oi>ened  on  west  side  of 

.  Ancon  HUl,  as  described  in  last  nport. 
Installatfon  of  plant  continued  during  early 
part  of  year,  and  practically  complete  Oct., 
1900,  when  bad  slide  occurred  on  face  of  hill 
between  crushers  and  storage  bins,  which 
delayed  operatfons  untH  material  which 
had  been  moved  could  be  excavated  and  some 
provision  made  to  guard  against  future  slides. 
Slide  necessitated  removal  of  40,960  c.  y. 
building  large  amount  of  rock-fill  cribwork, 
and  replacing  conveyor  connecting  crusher 
and  bins.  In  opening  up  quarry,  2,3S4  c.  y. 
removed  in  prei>arlng  necessary  grade,  and 
194,112  c.  y.  of  stripping.  Plant  finally  in- 
stalled and  operations  begun  Feb.  10,  1910, 
and  175,174  c.  y.  crushed  stone  secured. 
Quarry  worked  8  hours  per  day,  and  during 
June  furnished  32,232  c.  y.,  or  155  c.  y.  per 
hour  In  service  and  265  c.  y.  per  actual  work- 
ing time.  As  large  amount  of  screening 
required  for  road  surfacing  in  connectfon 
with  mimicipal  improvements,  small  Jaw 
crusher  installed,  fed  directly  from  storage- 
bin  i>ocket,  which  reduces  sixe  to  Y'  or  less; 
produced  from  3Q  to  40  c.  y.  of  flnfahing 
material  per  day. 

Prior  to  operatfon  of  Anoon  quarry,  stone  for 
concrete  obtained  from  Rfo  Orande  quarry, 
which  furnished  broken  stone  for  ballast  and 
highway  oonstructfon.  This  quarry  operated 
until  Feb.  10  and  supplied  58,928  c.  y.  In 
addition,  3,750  c.  y.  obtained  from  Atlantic 
divisfon. 

Sand  for  concrete  obtained  from  bay  fonned 
by  Point  Chame,  about  20  miles  up  coast 
from  Balboa.  Sand  secured  by  French  self- 
propelling  ladder  dredge  and  loaded  into 
barges  of  500  c.  y.  capacity,  which  are  towed 


to  Balboa,  where  it  is  removed  from  bersa 
to  storage  bins  by  means  of  rapid  unkadag 
cranes.  Dump  cacs  loaded  from  bins  ty 
gravity  and  sand  fzanstacred  to  atotage  tzes4ta 
at  lock  sites. 

Under  contTEMSt  with  CSevaland  Crane  &  Zn^ 
neering  Co.,  3  unloading  craoee  funushtd, 
each  having  single  cantilever  33^  long  pas- 
Jecting  beyond  fiioe  of  dock,  operated  deo- 
trically.  Delay,  due  to  defects  In  marhiiwt 
Structural  weakneases  developed,  wbidi 
required  modification.  BzakeaoiiginBUy&r- 
nished  not  satisfKStory,  and  afr-cnntroM 
brakes  substituted. 

229,250  c.  y.  sand  secured  during  year,  of  vhicb 
101,748  c.  y.  sent  to  Atlantic  division  Ik  » 
in  concreting. 

Hydraulic  machinery:  Material  to  be  remond 
in  2-mlle  strotch  of  channel  below  lUrafkra 
Locks  amounts  to  9,660,000  c.  y.,  <tf  wbie^ 
over  1,500,000  c.  y.  rock.  As  time  is  aa 
important  element  and  it  was  impossS^ 
to  assemble  sufficiently  large  plant  to 
complete  this  section  within  limit  fixid, 
hydraulic  excavating  plant  selected  as  b^ 
most  expeditious  metliod  of  handling  loia 
oveilying  the  rook,  and  cheapest. 

Plant  as  designed  contemplates  washiD^  d 
material  overlying  rock  to  samps  by  v&ar 
jet  under  high  pressure,  and  dredging  i»VBpi 
elevating  and  oonveyingmatarlal  framsamps 
through  flumes.  Consists  of  central  pompisc 
station,  pipe  lines,  hydraalio  monitoR,  ssl 
dredging  pumps.  Central  station  located  oa 
west  bank  of  canal,  and  in  center  of  areata 
be  excavated.  There  are  mounted  4  Worth' 
ington  horizontal,  directracting,  trip^ 
expansion  pumping  engines  with  34"  stzots, 
34}"  water  cyllndera,  and  19,  30,  and  ST 
steam  cylinden.  Each  pump  proridid 
with  surltoe  condenser  and  direct  artisc 
single  cylinder  12  by  30  by  24"  vacixas 
pump.  Pumps  discharge  into  oonuaa: 
delivery  pipe  equipped  with  necesscr 
checking  gate  valves.  Steam  sapjiOtd  by  4 
Babcook  A  Wiksox  standard  water-tube 
boflera  arranged  in  batteries  of  two.  C^ 
will  be  used  for  fuel,  lor  which  purpose  S 
steel  tanks  of  S,00O-barrel  capadtj  eatb 
erected  on  hill  at  rear  of  station  to  feed  o^ 
bumera  by  giavity.  Supply  pipe  biso 
pumping  statfon  3,600^  long,  of  2,000'  of  If 
and  SOO'  of  32"  lock-bar  pipe,  and  800'  af 
24"  spiral  riveted  pipe.  Kain  Is  prorided 
with  valves  and  tees  suitably  located  ftf 
connecting  branch  lines  leading  to  nuniios. 
Branch  lines  16"  spiral  riveted  pipe  laid  is 
groups  of  3,  so  that  3  giants  may  ^\ 
continued  at  wo^k  while  third  is  beicf 
changed.  Honitots  are  fitted  with  specisl 
deflecting  nostelB.  Dredging  pumps,  3,  aj« 
18"  single  suction  centrifogal  pumps,  daed 
connected  to  OSS-horsepower  indoetka 
motor.  Pumps,  with  motors,  switclibotfdt 
and  priming  pump,  all  mounted  on  reio* 
foroed  concrete  barges  specially  desigDHl  ^) 


rSee  pp.  2357-2360  fori 
I    explanations,  etc.    J 
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diyisiafn  oneiinMr  and  oonstmcted  for  the 
pnrposo. 

Rio  Grande  Rirer,  which  originally  ooenpied 
portionofarea  to  be  excavated,  diverted  and 
dilEe  oonstmcted  acroes  south  end  to  prevent 
access  of  tidewater  to  area.  After  removal  of 
loom  overiying  rock  by  hydnnlio  process, 
rock  wHl  be  excavated  by  steam  shovel  in 
dry. 

South  of  area  to  be  excavated  by  hydranllc 
means,  necessary  depth  and  width  of  channel 
will  be  secured  by  ordinary  dredging  opera- 
tions. During  year  there  "were  employed  at 
this  work  20"  seagoing  snction  dredge  ''Cule- 
bra/' one  5-yard  dipper  dredge  "Cardenas/* 
and  four  French  ladder  dredges.  Total  out- 
put of  dredges,  6,01434  c.  y.,  of  whldh 57,101 
c.  y.  classified  as  plant.  Bids  invited  fDr 
ddivery  of  ladder  dredge  having  capacity  of 
l,aoo  e.  y .  per  hour  in  sand  and  mud,  for  use 
in  division  and  subsequently  for  maintenanoe 
work  through  canal. 

Three  methods  employed  in  breaking  up  rock 
that  it  may  be  handled  by  dredges;  rock  lies 
in  separate  shoals  of  comparatively  small  area 
and  vf^ome.  First  method,  by  drilling  and 
mining,  in  which  case  well  drills  operate 
through  overlying  earth  to  depth  below 
rsquired  grade;  holes  are  sprang,  charged, 
and  Hred.  By  this  means  274,a39  c.  y.  rock 
broken  up,  of  which  19,393  c.  y.  removed  by 
dredges. 

Second  method,  by  subaqueous  blasting,  for 
which  purpose  drill  barge  constructed,  con- 
shting  of  steel  hull  113'  long  by  36'  8"  wide 
provided  with  timber  spuds— one  at  each 
comer  of  the  barge.  Three  drill  frames  SS' 
high  located  along  one  of  gunneb,  arranged 
to  move  ImgihwiaB  of  barge  on  rails.  Each 
frame  carries  slide  to  which  is  attached  5^" 
rock  drill,  and  each  slide  operated  by  hy- 
draulic ram  and  may  be  moved  vertically 
through  1<K.  Drills  operated  over  distance 
of  85'  from  one  position  of  barge,  and  holes 
spaced  5'  apart  on  6' centers  located  by  ranges 
on  shore.  Bargebegan  Mar. ,  1910, and  blasted 
over  area  of  49,600  sq .  feet. 

Third  method,  by  rock  breaking,  and  Lobniti 
rock  breaker  placed  In  commission  Aug., 
1900.  It  consists  of  a  ram  or  cutter  of  steel 
fitted  with  hardened  steel  conical  point 
which  is  alternately  hoisted  and  dropped. 
Device  mounted  on  steel  hull  100  by  28  by  8'. 
Tidal  range  requires  three  sixes  of  rams,  90, 
40,' and  56',  weighing  approximately  15,  16, 
and  10^  tons.  General  practice  has  been  to 
attack  surfiice  of  rock  shoal  which  has  bean 
exposed  by  dredging  with  rock  breaker  at 
intervals  of  4'  each  way,  points  of  attack 
being  located  by  ranges  on  shore  and  perma- 
nent marks  on  bay.  Average  limit  of  pene- 
tration has  been  3.12'.  After  entire  area  of 
shoal  is  gone  over,  rock  breaker  is  removed 
and  broken  rock  dredged.  Area  covered, 
366,230  sq.  feet,  from  which  25,515  c.  y. 
dredged. 


Balboa  shops  and  shipways  operated  in  con- 
straction  of  some  new  piecee  of  plant,  in- 
duding  drill  barge,  erection  of  dump  scows, 
oonstniction  of  floating  rapair  shop  and  crane 
boat.  In  addition,  dredges,  tugs,  and  barges 
wen  kept  in  good  condition. 

Municipal  and  sanitary  work:  In  addition  to 
municipal  improvements  carried  on  in 
Panama  under  separate  appropriation  by 
Congress,  principal  municipal  work  was 
erection  of  Coooll  pumping  and  filtration 
station  installed  to  augment  water  supply 
fbr  domestic  and  oonstructiqp  purposes 
furnished  by  Rio  Grande  Reservoir,  oon- 
sumption  from  which  had  increased  so  as 
to  materially  reduce  pressure  and  supply 
at  south  end.  Necessary  pumps,  treating 
and  settling  tanks,  and  filters  erected  at 
total  cost  of  934,324.39. 

Reinforced  concrete  reservoirs  of  10,000  and 
100,000  gallons  capacity  constnioted  for  Palo 
Saco  Leper  Asylum  and  Culebra  Island  quar- 
antine station,  respectively. 

About  9,000  linear  feet  road  connecting  Corosal 
with  Pedro  Miguel  oranpleted,  and  portion 
of  road  connecting  Corosal  and  Gamp  Diablo 
added.  Extensive  repairs  made  to  Balboa 
and  Sabanas  roads. 

Sanitary  work  consisted  in  cleaning  573,042 
linear  feet  earth  drains;  constraction  of  new 
earth  drains  requiring  removal  of  2,661  c.  y.; 
filling  swamps  and  boles  at  various  points 
necessitating  handling  of  689  c.  y.,  and  con- 
straction of  9,700  linear  feet  of  cement  drains, 
and  3,838  linear  feet  of  tile  drains.  ^10, 
21-29. 

1911.  Pedro  Miguel:  Excavation  of  lock 
chamber,  including  slides,  completed  by 
removal  of  16,423  c.  y.  In  addition,  76,847 
e.  y.  handled  in  preparing  foundations. 
Greater  portion  removed  with  picks  and 
shovels,  loading  into  skips  handled  by  loco- 
motive cranes  or  derricks;  steam  shovels, 
however,  used  wherever  practicable. 

Construction  plant  in  its  entirety  began  opera- 
tions July  15, 1910,  and  continued  as  a  whole 
nntn  Jan.  31,  1911,  when  dismantling  plant 
was  begun  preparatory  to  moving  it  to 
Miraflores,  under  contract  made  for  taking 
down  cranes  and  reerecting  them  at  Mira- 
flores. Total  concrete  laid  during  year  at 
Pedro  Miguel,  498,187  c.  y.  Of  this,  376,657 
o.  y.  laid  by  construction  plant  and  re- 
mainder, 121,530  c.  y.,  supplied  by  three 
3  c.-y.  auxiliary  mixers  and  by  two  i-yard 
portable  mixers.  One  of  these  large  mixers 
located  at  south  end  of  east  wall  and  other 
two  in  forebay;  one  at  south  end  of  east 
storage  trestle  and  other  at  south  end  of 
west  trestle;  those  in  forebay  subsequently 
combined  at  south  end  of  west  trestle  to 
make  way  for  drainage  of  central  division 
through  middle  wall  culvert.  Total  con- 
crete laid  in  Pedro  Miguel  Locks  at  close  of 
year,  665,056  c.  y.,  and,  as  estimated  amount 
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ramalniiig  July  1,  1011,  was  172,345  c.  y., 
lock  79.42  per  cent  completed. 

Concrete  supplied  by  construction  plant  mixed 
on  berm  cranes  and  transported  by  narrow- 
gauge  railroad  to  chamber  cranes  which 
placed  it  in  forms.  Chamber  cranes  laid 
401,725  c.  y.  concrete  and  1,430  c.  y.  large 
rock  during  year. 

Back  filling  behind  side  walls  continued  in^ 
termittently;  total  placed,  273,700  c.  y.,  in- 
cluding 1,434  c.  y.  in  center  wall.  Filling 
completed  at  north  end  of  west  wall  to 
provide  yard  required  by  gate  contractorB. 

West  dam  at  Pedro  Miguel  can  not  be 
completed  until  drainage  of  central  division 
diverted  from  site;  will  be  done  as  soon  as 
concreting  In  forebay  of  east  lock  completed, 
when  water  will  pass  through  middle  cul- 
vert. For  this  reason,  no  filling  added  to- 
dam  In  past  year.  Trestle  driven  In  oon 
tinuation  of  west  toe  toward  north;  opera- 
tions will  be  resumed  during  next  dry 
season. 

Miraflores:  Excavation  by  steam  shovels  in 
upper  lock  completed  except  that  removed 
in  preparing  foundations,  aggregating  137,752 
c.  y. 

Construction  plant,  two  berm  cranes  partly 
erected  at  Miraflores  consisting  of  towers 
and  movable  booms;  one  of  east  side  com- 
pleted Sept.  2  and  placed  concrete  supplied 
by  auxiliary  mixers  untU  erectkm  of  can- 
tilever arm  taken  from  berm  crane  used 
in  forebay  of  Pedro  Miguel  began  Feb.  15, 
1911,  when  mixers  placed  in  position.  This 
machine  fijoally  completed  and  began  opera- 
tions Mar.  22,  1911.  Second  one  assembled 
on  west  side  of  lock  site;  fixed  cantilever- 
arm  in  position,  wiring  completed,  and  put 
in  commission  Apr.  7,  1911.  Third  under 
erection  on  west  side,  and  fourth  being  dis- 
mantled at  Pedro  Miguel.  Before  chamber 
cranes  transferred  to  Miraflores,  manner  of 
using  cranes  changed;  two  to  be  reerected  in 
east  lock  of  upper  pair  with  longer  arms 
extending  over  center  wall,  and  concrete 
to  be  supplied  by  portion  of  narrow-gauge 
equipment  moved  from  Pedro  Miguel  from 
two  auxiliary  mixers  erected  in  east  wall. 
By  this,  two  additional  mixers  added  to 
plant,  and  chamber  cranes  can  handle  con- 
crete to  both  sides  of  center  wall.  Moving 
of  first  berm  crane  begun  Apr.  20, 1911,  and 
second  May  9;  former  had  been  assembled 
ready  for  wiring  at  close  of  year,  latter  in 
course  of  erection. 

Prior  to  transfer  of  plant  concrete  laid  by 
means  of  auxiliary  plant  consisting  of  two 
2-yard  mixers  and  four  ^yard  mixers. 
Former  installed  in  east  storage  trestle 
until  removed  to  position  on  east  wall  for 
supplying  concrete  to  chamber  cranes, 
i-yard  mixers  were  portable  and  used  for 
placing  concrete  in  fioors,  lateral  culverts, 
miter  walls,  and  foundatfons  for  main 
walls.    Total  concrete  placed  in  Miraflores 


Locks  daring  year,  3724B3  c  y.  Tbt 
partlyoompleted  constniction  plant  ptatti 
07,678  c.  y.,  and  remaining  205,355  c  y.  sup- 
plied  by  auxiliary  plant.  Total  masoor; 
(concrete  and  large  rock)  laid  by  this  di- 
vision in  locks  on  Padflc  side,  771,120  c.  j 

Storage  trestles  on  both  sides  of  kicks  com- 
pleted and  150,571  e.  y.  crushed  stone  an! 
104,060  c.  y.  sand  placed  in  storage.  Varfeos 
tyiMS  of  forms  used,  the  same  as  described 
for  Pedro  Miguel  in  last  report.  Soos 
transferred  from  Pedro  Miguel  to  Mi2afka« 
after  service  at  former  plaoa  ceased. 

East  wall  of  upper  lock  partly  back  filled,  53rSa 
c.  y.  of  material  placed.  Total  concrete  ts 
complete  Miraflores  Locks,  1,04,563  c.  v., 
so  that  locks  at  dose  of  year  10.27  per  ccst 
completed. 

Hydraulic  excavating  plant  began  operatiaiB 
hi  lower  lock  of  Miraflores  during  latter  pan 
of  Sept.,  1010,  and  continued  until  F«b., 
1911,  by  which  time  practicaUy  all  overifinf 
material  had  been  removed;  steam  sbords 
then  resorted  to  for  removing  rock.  By- 
dranUc  plant  removed  332,703  e.  y.,  greatsr 
part  of  which  pumped  Into  Miraflores  Bsci. 
At  close  of  year  steam  shovels  bad  ezo- 
vated  347,700  c.  y.,  material  being  used  in 
Miraflores  Dam  and  back  fill  for  locks  A 
Pedro  Miguel. 

Stone  and  sand:  Broken  stone  far  ooncna 
furnished  by  quarry  on  west  side  of  Adooo 
Hill,  operated  throughout  year,  with  ex- 
ception of  0  days  lost  by  breakdowns  a&d 
to  replace  main  shaft  on  No.  16  crtabs. 
Formation  of  rock  is  seamy,  and  seasa 
filled  with  clay.  To  exclude  this  fras 
product,  screen  added.  Total  prodoced, 
855,824  c.  y.  Quarry  operated  on  Q-boor 
day  basis,  except  from  Dec.  1  to  Apr.  4, 
when  12-hour  day  in  force.  O  f  total  cnisted. 
806,767  c.  y.  for  locks;  35,382  c.  y.  for  wcrl 
in  divisfon  other  than  lodes,  of  whfch  16^ 
c.  y.  for  municipal  work  and  11,675  c.  y. 
supplied  to  other  divisions  and  departmeoQ. 
Quarry  also  furnished  76,411  c.  y.  large  rock 
for  back  filling  lock  walls  and  other  parpoBe. 

Sand  obtained  from  bay  formed  bebind 
Chame  Point,  20  mfles  wwt  from  BaIbo». 
Dredged  by  ladder  dredge  into  barges  of 
500  c.  y.  capacity  and  towed  to  Balboa, 
where' transferred  by  rapid  unloading  cnocs 
to  bins.  Total  produced,  404,841  c.  j.  Of 
this,  465,426  c.  y.  used  by  Pacific  diyisuo, 
19,814  c.  y.  delivered  to  Atlantic  divisioa. 
and  9,601  c.  y.  sold  to  other  departments. 
Sand  unloaded  from  barges  to  bins  by  3 
electric  cranes,  2  being  operated  8  boon 
per  day  and  1  in  reserve;  404,841  c.  y-  o^ 
loaded  during  year. 

Hydraulic  excavating  plant  began  wort  ia 
Sept.,  1910,  and  deposited  444,145  c.  y-  oi 
impervious  material  from  prism  to  tonoi  hy- 
draulic fill  of  west  dam  at  Miraflores.  lo 
addition,  295,598  c.  y.  dry  flU,  obuinedfnsn 
excavation  of  locks,  added  to  dam.   On  M«T 
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malMlBl  removed  alur  bmklng  «t,Xt  c.  y 
Drfll  barge  optraual  with  two  lO-bour  ihUl 
p«r  daj,  and  drOlod  and  blaslod  m-ea  o 
247,560  sq.  bet,  Iimn  ohlcb  dndgCB  rgnmi'pi 
I.30O  c.  y.:  thlt  nmaved  in  VAy:  ihuiiM  iiu 
ba  takgn  u  Indtcallmi  of  cspacltf  d{  JiU 
barge,  as  all  rock  broken  1>y  iu  o[>Rr,iilmi 
during  Teal  not  taken  oat  on  aoc-uuni  o 
lack  or  aTailablfl  dredges,  a] 


It  BofDcJent  ai 
llm  u»d  to  pnipetly  ibttter  lock.  W 
coullDued  uotU  Apr.  1, 1911,  with  Well  Ji 
opvatinf  throngb  overlying  eartb  by  inn 
ot  pljie  casing.  F.attnialed  rock  bnii'ii 
by  lht»  mathod,  251,811  o.  y.;  251,619  c. 
dredgwi. 
Ubcellancaua  dndglng  eonslsled  In  eii'iiviil 


^•nd  dock,  17,300  c.  f.;  Fanama  R.  R.  r«.'a 
comiaereli^  uid  ooaUng  docks,  li.tM  i.-.  j.; 
sfalpways,  19,400  c.  y.;  and  at  bydmuUo 
pumping  plant,  KftOO  c.  y. 
All  necesnu;  ninnlng  repaln  made  to  jjlant 
and  Boating  equipment  by  Balbn  sbop* 
and  shlpways.  Equipment  in  itddlM'jn  U> 
dndgea  already  enmna^tsd  oootiKia  of  4 


Munirlpsl  and  sanitary  works:  In  vlillii^n 
municipal  improve  meats  carried  oTt 
Panama  under  ^parate  approprtwluii 

lostalled  at  Cocoll  Lake  Incretmd  by 
stallatlon    of   H"    moIarHlriven    cenlnlu 

to  Com  aiterwl  water  througb  mains.  T 
addition  tnade  n««saavy  because  ordoiit^i 
for  increased  pressure  in  city  of  rjui:ii 
To  permit  of  excavation  at  dralnagech^ji 
from  central  division  to  Pedro  UIgwl  l.o 
and  I«  admit  robing  Balboa  dumpa,  uu 
mains  moved. 

Reinforced  concrete  reservoir  at  pB.Ia  ^< 
Leper  Asylum  completed  July.  IBID,  and  i 
Idbuting  system  constructed.  Aside  tr 
completing  leffer  system  at  Palo  Beco,  wi 
performed  during  year  oonilaled  in  miik 
repoin,  eileoslons.  and  bouse  connect  lum 

or  main  bigbway  piaciically  parallel  lor& 
and  flilendbig  from  Panama  to  Oorgi 
J.14  miles  eoBslnicied  by  Paclflc  divis 
between  Pedro  If  iguel  and  tkiroul. 

Banltary  work  ron'd.sled  In  cleaning  511. 
linear  feel  of  new  earlb  drains,  reqiiiflnii 
moval  of  3,257  c.  y.;  ftUlngswampsand  lit 
at  various  points,  neccvltstlng  handliiic 
1,063  f.  y.;  eonstnicllou  of  6,136  linear  I 
cement  drains:  and  laying  3fi0t  linear  I 
tile  drains.    P-1 1,21-27. 

1913.  Eicavatkin  neoessary  I«  pretiarn 
work  on  tcrixtmals.  Including  coaling  sl^ii 
dry  dock,  and  machine  shops,  pla«<l  mi 
Cbls  divi&lon. 
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Excavation  lor  Pedro  Miguel  Locks  extended 
to  Include  ttS,lfi6  c.  j.  removed  during  last 
year  from  French  dump  east  of  site,  making 
total  excavation  done  by  this  division  for 
Pedro  Miguel  Lock  1,130,236  c.  y.»  exclusive 
of  material  removed  preparing  foundattons. 
In  preparing  lock  foundations,  vhich  con- 
sisted of  removing  material  below  floor  level 
to  secure  footings  for  walls,  idundatlons  for 
lateral  culverts,  sills,  and  sumps,  38,826  o.  y. 
handled.  Large  portion  removed  with  picks 
and  ^vels  and  loaded  into  skips  handled 
by  locomotive  cranes  or  derricks  into  cars. 
Steam  shovels  empfoyed  wherever  practi- 
cable. 

At  beginning  of  fiscal  year  construction  plant 
moved  to  Miraflores,  with  exoeptkm  of  two 
chamber  cranes.  Dismantling  of  these  began 
Dec.  12  and  Feb.  7,  respectively.  Total  con- 
crete laid  during  year  at  Pedro  Miguel,  182,870 
c.  y.,  mixed  entirely  by  auxiliary,  plant, 
which  consisted  of  one  2-yard  mixer  located 
at  south  end  of  east  wall  until  Sept.  25, 
two  2-yard  mixers  installed  at  south  end  of 
west  storage  trestle  in  forebay,  one  of  which 
moved  on  Mar.  15,  and  a^  average  of  8.16 
|-yard  mixers,  moved  about  as  considered 
most  advantageous.  Prfor  to  dismantling, 
chamber  cranes  handled  28,450  c.  y.  of  con- 
crete supplied  by  auxiliary  plant  and  were 
also  engaged  in  setting  ironwork  and  filling 
the  center  wall.  Remaining  154,420  c.  y. 
handled  either  by  locomotive  cranes  and 
derricks  or  poured  into  forms  from  f-yard 
mixers.  Yardage  for  year,  134,193  c.  y.  plain 
concrete  and  48,677  c.  y.  reinforced  concrete. 
Revised  estimates  July  1,  1012,  showed 
increase  of  61,761  c.  y.  in  total  concrete  pre 
vioudy  estimated  for  these  locks.  Amount 
placed  to  June  30,  1912,  847,926  c.  y.  and 
estimated  amount  remaining  51,150  c.  y. 

Back  filling  behind  side  walte  continued 
and  total  of  371,212  c.  y.  placed,  of  which 
186,518  c.  y.  back  of  east  wail,  162,757  c.  y. 
back  of  west  wall,  and  21,937  c.  y.  in  center 
wall. 

Drainage  from  central  division  turned  through 
culvert  in  center  wall  at  Pedro  Miguel  Aug. 
15,  which  permitted  resumptkm  of  building 
west  dam,  and  321,589  c.  y.  added.  Dam  87 
per  cent  completed.  Excavation  forooncrete 
core  wall,  to  connect  dam  with  wing  wall  of 
lock,  begun  and  95  per  cent  completed;  ma- 
terial removed,  3,937  c.  y. 

At  Miraflores  excavation  of  lock  pit  continued; 
resulted  in  removal  of  624,747  c.  y.,  exclusive 
of  that  for  preparing  foundatfons.  Of  amount 
excavated,  120,351  c.  y.  earth  and  504,396 
c.  y.  rock.  Of  this,  364,767  c.  y.  used  for 
back  filling  and  250,980  c.  y.  platibd  in  toes 
of  west  dam.  Surface  of  rock  on  which  Mira- 
flores Locks  founded  dips  rapidly  at  north 
end  of  site.  Walls  originally  located  with 
their  northern  extremities  on  rock  which 
was  only  few  feet  above  desired  grade. 
After  excavatfon  for  locks  had  been  begun, 
changes  in   design  necessitated  extending 


walls  98'  liBkrthcr  north,  thereby  Dot  oslf 
increasing  amount  and  dtepthofextariua 
required  to  secure  suitable  fmnuiaLxBKi,  \xA 
adding  materially  to  difficulties  azul  cost,  & 
that  additional  work  had  tohe  done  kco' 
fined  space  below  surfaoe-wster  level;  mits- 
sary  to  remove  number  of  ooostziictue 
tracks  located  according  to  original  j^^ 
In  this  work  and  preparing  lowi^  lock  ixs, 
datfons  165,145  c.  y.  removed,  of  whifc 
26,832  c.  y .  earth  and  remainder  met 

On  June  30, 1911,  there  were  2  berm  cnoes  is 
operaticm  at  Miraflores,  and  the  other  2  pd 
in  commission  July  25  and  Oct  S,  T!ep» 
tively.  They  handlwd  oanaete  lor  siJi 
walls,  forms,  and  irons,  and  vorbed  e 
basis  of  8-hour  day,  except  from  Dec.  21  c 
May  11,  and  from  May  15  to  Jooe  8,  irfcal 
cranes  operated  on  basis  of  12-hour  dsr. 
The  8  mixera  connected  with  them  prodooed 
400,651  c.  y.  concrete. 

Four  chamb«'  cranes  assembled  and  bepa 
placing  concrete,  handling  forms,  and  stei 
July  13,  Aug.  3,  Feb.  15,  and  Har.  26,  respee- 
tively.  Cranes  handled  234,520  c.  y.  coam^i 
and  7,342  o.  y.  filling  for  center  wall.  Op- 
erated on  basis  of  8-hour  day,  with  some  »• 
oeptfons. 

Two  auxiliaiy  2-yard  mixers  installed  in  ed 
wall  of  upper^locks  supplied  concrete  cn'i 
yune  15,  1912,  and  from  May  8  two  3-yd 
mixers  installed  on  east  wall  of  lower  beis 
operated,  making  average  of  2M  mixers  et 
this  sise  for  year;  produced  253,450 1  j. 
concrete. 

In  additfon  to  regular  phint,  avenge  ofi^t 
^yard  portable  mixers  used,  mainlj  evc- 
structing  walls  of  forebay  and  upper  rpa* 
forced-concrete  approach  pier. 

Total  concrete  placed  in  Miraflores  La& 
751,540  c.  y.,  made  up  of  729,006  c.  y.  plaa 
and  22,444  c.  y.  reinforced  concrete,  (■> 
structfon  and  auxiliary  plants  placed  IDlill 
c.  y.  and  350,461  c.  y.,  respectively.  T*^ 
masonry  laid  in  locks  on  Pacific  side,  934.411 
c.  y.  and  174  c.  y.  in  whig  walls. 

Total  concrete  laid  in  Pacific  division  kicks  to 
July  1, 1912,  aggreeatedl,S74 ,029  c  y.  Tba* 
remahied  to  complete  locks  51,150  c.  y- 1^ 
Pedro  Miguel,  as  already  noted,  and  ^-'^ 
c.  y.  at  Miraflores;  hi  additkm,  then  wOl  ^ 
required  to  complete  cutoff  walls  at  Pfdit 
Miguel  3,000  c.  y.  and  dam  at  Kirtftn 
75,000  c.  y. 

Back  flUhig  kwk  walls  continued  with  m^'^ 
from  focks  and  prism  bdow  locks,  ^ 
450,686  c.  y.  placed,  of  whfch  3l5,«r  c  I 
placed  beck  of  east  waU,  127,287 c.  y-  ^'^^ 
west  wall,  and  7,912  c.  y.  fai  center  wbD. 

Crushed  stone  for  concrete  in  Faciilc  Lccb 
obtained  from  Anoon  quairy  whieh,  ^-^ 
crusher  plant,  operated  throogbont  yttf. 
For  most  part,  operation  was  on  h«is  of »■ 
hour  day,  but  for  few  months  wasnec^^ 
to  put  on  night  shift  lor  week  or  two  i'-  & 
time.  Total  produced  by  phmt,  839^  ^-  ^ 
Of  total  crushed,  782,818  c  y.  phwed  in  si«- 
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^lonwtth  t«niilii.l.OD  PbcIDc 
dredgM  coald  not  dredge 
n  sccouni  of  deplh  of  waler  tt 


StnilbarslstlonllUrocktbMmiutbc  removed 
inorda  lo  Mcun  requlmd  dBpthlbs  ln»ps- 
rBt«  ibotUs  of  ralatfTCl;-  tmall  taea  and 
volnms,  and  rock  li  broken  up  lo>  drnlglng 
b;  drlllliK  undra  wstci  with  drUl  stow  and 
bmklng  below  wiur  with  Lobniti  rock 
brisker.    TlirM    drills     operated     on  drill 

'bante,  on  Iwo  H>-hour  ihllla,  and  oirTBi"ii  area 
01336,083  tq.  leet,  thnuBb  wbb^b  ISJ^IO 
linear  fast  of  holes  drQled.  orunouni  braken 
op,  160,003  c.  jr,  rwnovad  bj  dredging.  By 
rock-bnaker  method  arts  covered  ajiptoil- 
mately  5U,ei7  >q.  feat  and  depth  at  pene- 
ItaHoDarentgedS.W.  Amount  died [rrd  [rum 
area  thus  broken  BgETBEBtsd  TT.lSec.  y, 

DredgB  "  Corotal "  ta  self-prDpalUiiE  nan  Ur  I  udder 
dredge  designed  to  emvate  mud  ur  und 
at  rate  at  1,300  e.  j-  per  boor  from  dpptta  ot 
bV  and  to  dbchafEB  apoil  directly  Into  bop- 
peia  of  1,010  c.  y.  capacity  or  inw  baiees 
alongside.  Two  sets  of  3S  buckets  pcovldiKl, 
one  sat  wltb  capacity  ol  M  cubic  liwt  per 
bucket  Kir  use  in  soil  material  bikI  other 
wt  vlth  capacity  of  34  cubic  feet  per  bucket 
to  be  used  when  dlggin)[  rock.  Diwl^  de- 
livered by  contractors  Balboa  Uar,  27,  1912. 

No  eqalpment  assembled  or  erected  during 
y«er  at  Balboa  ihope  and  ihipvays.  All 
nenrisary  ninnbig  repairs  made  lu  plant 
and  floating  etiutpment  at  these  shops. 
Equipment,  In  addition  to  dredges  ulready 
enumerated,  conibted  of  i  tn^s,  fl  cUpets, 
7  dump  scows,  and  6  sand  and  4  seryliv 

In  addlllon  to  municipal  bnprov  omunls 
carried  on  In  Panama  under  separiiie  ap- 
propriation made  by  Congress,  muiilclpnl 
bnpnwemBnls  constated  In  reptoclnc  10" 
main  from  Rio  Grande  Rnerrolr  by  30" 
main  at  cost  of  t1^,561.87.  Ill"  pipci  Irom 
r«»ervoir  to  Pedro  Miguel  Locks  lelt  In 
position,  where,  together  with  W  main, 
connected  to  24"  pipe  embedded  In  emer- 
gency dam  sllla.  Both  mains  again  eon- 
oected  on  east  aide  ol  locks  and  douhle  line 
eitended  to  within  2,490'  of  Ancoa  pumping 
supply.  This  done  not  only  lo  insure  supply 
and  pressure  at  south  end  of  systf-rn.  but  to 
avoid  changing  large  number  of  tBiupomry 
connections  already  made  for  cansiruclion 
work  with  !«■'  line.  Second  10"  line  from 
Coooll  pumping  station  to  main  at  Mirallares 
idso  added.  Coooll  pumplngand  fi)rrsiion 
plant,  Installed  For  pumping  from  Coroll 
Reaorvoir  to  make  up  deficiency  in  Ittu 
Ormnde  supply,  irureaaed  by  addition  of 
two  pomps ;  34tagB,  motor-driven  ceni  rlliigHl , 
with  capacity  of  1,M0  gallons  per  minute 
each  ag^nst  a  head  of  300*,  and  are  illrecl- 
coimected  wltb  JDO-hoiwpDVer,  ii-phaso, 
3!k:yelB  motors. 

Relulorced  concrete  dock  constructed  lor  Pana- 
ma R.  R. by  Pacific  division  and  dcscrilied  In 
last  report  compleled,  Including  lufk  milQg. 
Dredglngln  front  of  wharf,  aggregBtin^  l.CDS,- 
)83c.  y.,notEoinplelod,but  advano>d  auIO- 
cbDlly  to  permit  docking  vaaaela  lor  b7y.  4B 
calSBooa  sunk  to  rock,  gmiesl  de|ilh  [inmt' 
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being  M.IK'  below  roewi  lids  uid  least  dcpUi 
sr  b«lo«  mean  tide.  Total  cost  of  dock, 
SUl,7«1.3t. 
Bofin^  modo  over  ana  b>  tw  occupiod  by  dry 
docks,  coaling  station,  tennlual  docks,  and 
mHfhlne  shops,  and,  based  on  tbefio,  perma' 


Ssmlut;  work  consisted  in  cleaning  G 
Udmu  leet  of  eaith  dninsiejicaTallon  o 
earth  drains,  Tequiriog  removal  of  3,27< 


1,.H1 


teiial;  laying  2701Jnear  feet  of  lile  drains;  con- 
Btiucthig  5,1M  Ihiear  feet  or  neinent  dialm^ 
and  clearing  1121  acres  dI  vegetation.  P-t3, 
3I-3S. 
1914.  B.  B.  VVIUlamsiai,  division  BngJneer, 
concluding  thai  the  work  of  his  division 
had  advanced  to  such  a  state  that  Ihe 
I.  C.  C,  not  warranted  In  oontlouhig 
his  position,  tendered  his  itslguation,  eOeo- 
tive  Dec.  II,  1911;  reluctantly  aempled. 
This  action  necesaitaled  a  reorganisation  ol 
work  on  Pacific  side.  That  relating  to  lor- 
minals,  which  during  the  previous  year  had 
been  assigned  to  Pacific  division,  transftrrod 
to  second  division,  which  had  charge  of  pre- 
paring designs  lor  shops,  diy  docks,  and 
coaliiig  stations.  Locks,  daius,  spillway, 
dry  eicavatioD  between  and  below  locks, 
the  quarry,  and  muaiclpal  enghieerinii  work 
organliad  inio  filth  dlvishm  oI  O.  C.  E.  and 
placed  hi  charge  of  I[.  O.  Cole  as  resident 
atginecr.  Dredging  and  operations  lor  pro- 
curement ol  sand  coostltuted  siith  diviskin 
ol  O.  C.  E,,  under  W.  G,  Comber  si  resident 
engineer.    r>l3,  l. 

FbcUc  Side  q|  CanaL 

Conditions  on,  map,  P-13,  pi.  102. 
PkcUt  Slope. 

Change  of  position  ol  locks  and  dams,  ^418, 83. 
New  project,  r-OS,  Gt. 


RtCUlalloQs  to  prav 


Panama   Canal.    (See   No.  24g,  p.  2367  of  this 

Dlvlskmolwork,  natural,  P4T,  17,  21, 

U.  3.  representative  at  transfer  ol  Panama 
Canal  properties:  Lt.  Mark  Brooke,  Corps  of 
Engineers,  U.  S.  Army,  F^4, 36. 

Transtei:  Republic  of  Panama  deshed  appro- 
priate ceremonies  at  Iransfer;  action  taken 
to  delimit  the  probable  boundaries  ol  the 
tone.  Officials  told  to  proceed  with  tholr 
duties  accordhig  to  laws  In  lotce.  U.  3. 
offlciols  willing  Iff  have  ccteinonies,  but 
none  ol  any  special  character  conducled. 
P-0<,TIH, 
PaDama  Canal  Act.  (Ree  Acts:  Laws.) 
Panama  f^anal  Act,    Approved  Aug.  21, 1912. 

Act  providing  for  the  opening,  maintenaim, 
protection,  and  operation  of  The  Panama  Co- 


S6I)  for-l 
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B  ID  Iw  appointed  by  the  gov- 

it  vlth  two  dlvlskms  b>  be  B»- 
bt  lone.  Rules  ol  practice  to 
or  ■mended  by  the  PtwHen 


C  the  o 


<Ustrtct  ■ttomsy  and  & 
itloRier,  ml  mar^uU  to  be  &{>- 
the  PnuWent,  in  conjunction  with 
lor*T«rs.  Sec.  8. 
lul]  tUB  over  and  ouiy  lorwaiA 
"wUngs  Bt  time  ol  formation  ot 
irt  will!  11a  divls^nj  gee  9 
■5  in  th«  lOQe  ^ovBrning  prmctlw 
le  Jtail  be  appUcatii,  and  adapted 
".  See.B. 

"tolAppealaojjj^PjItbCIroolt 
J"  •>«'»  lurtsdlctlon,  *t4i.,  ottt 
™  »PPB>I  or  review  to  be  lo  the 
OTotttieU.  s.  sec.». 
imaliB  nil«a  and  r^gulsttens  jtot- 
J*.  "iJuiT  ot  i«^rk9,  etc.    Penal- 

II''  "^"^"l  'or  ™nn»d  ooro- 
1  '  "*°-.  <"roctly  or  indlractlv, 
^  by  water  thiondi  the  Psn- 


and  Panama  ot  Nov.  18,  IMS:  PneUal.  i 
pasiafe  of  "thla  act"  not  to  be  ooDSin^i' 
etc,  ai  wolTer,  etc.,  of  any  right  V.  S.  ri' 
hare  under  treaty  with  Gnat  Brlbiin 
Feb.  H,  IKOa,  or  with  Panams,  of  FH,. 


by 


the 


>   Vni 


BU1«  or  ita  citiiena  from  the  paymcii^  nl 
tolla  for  peassge  through  said  canal,  or  a  in 
any  way  waivlikg,  lm[«ltlDg,  or  affc-'img 
any  ri«ht  ol  the  United  Slates  under  .ili] 
treatlee,  or  otberwlAe,  with  respect  to  riip 
■ovvei^ty  over  or  the  owner?ihiP)  c^jn'r..!, 
and  mauSEcioent  of  nsid  canal  and  lh«  i.-m- 
lation  of  the  oondltiona  or  charges  ol  iraihB 
tbrougb  the  same.    ^14.ii7,S58. 


1)  Co.    (See  Not, 


t,  IE,  p.  Utl  ol 


nlored  on  Interstate  Commerce 
^^f-^^s  qa-tlone  ol  lart 
"W  oompctltlon  ol  railways 
'J^^riag*.      Ord«^olI.C.C.to 

°^'**t  existing  water  «r,ice 
"^™ys  other  than  Ihrourt  the 

M'leflctal  to  the  public,  eiten- 

warran^^^       Sec.  U. 

^JUrUdtrtlon  over  IntwsUle 
llh^"    Particulars  relating  lo 

^t^'l^BovemedsubJ-.t.o 
,t^  -,  **">»  »h»ll  1*  mnsld- 
^  ,^      *°  organlied  ttrrltory  of 

^,^^««>t  war  anofBooroitbe 
ve?,  \^  ^^'>  rrttWaut  shaU  as- 
Iha  p    "^•■^o  authority  and  Juris- 

•  ol  t^f**°"  ^^"^  "^  «'"«.  ""^ 
sotdw      ^*>'»nia  Canal  shaU  be 

•  Wl^*'    "'   ProvWoh  that  no 

"^"   Of  the   United  Stales, 

mal  art**"^  Pwagraph  ol  the 
When  ^-^™™"'«>  June  18,  19H, 
'^Pt  o(r!!l  "'*"'  "'*  "glatered 
tl.a  _^"*™°'«^  the  tolls  shall 
um  7fi^^  feglatered  Ion,  nor 
"nvTOtlon   between  U.  8. 


1.  39,  lU,  pp.  zm, 

Fmnuna  B.  B.  ISce  Noi.  H,  n,  ItO,  IH,  ZM, 
pp.  2302,  2303,  2369,  2368  o(  this  Index.} 

Ballast,  P-10, 302;  P<il,  IM. 

Bund  lUnilslied  by  ntDroad  for  luisialking 
(uppllBs  to  canal,  act  relating  lo,  ^1 1,  .Mil. 

Bonds,  pUTThaee  ol,  F-1 1,  (iel 

Borrow  pits,  r-ll,IB3. 

Brasos  bottom,  P-iO,  201,  pi.  U;  P-IS,  292, 
pi.  83. 

Biklge,  Monte  Llrk>,  r-13, 9m. 

Bridge,  relocathig,  P-tl,  lU. 

Calmllo  section,  P4t9. 139. 

Colon  lo  Baa  ObDpo,  fM>0. 112,  pi.  C9:  r-i<>. 

pi.  120. 
Completed  line,  p-11. 19S:  P-12, 283. 
C^oncrele  piers  for  Bascule  bridge  over  Gutiin 

Rlrer,  F-11,200,  pi.  07. 
Coneolldation  wllh  t)w  Isthmian  Canal  Com- 

miaikin,  P-11,UI. 
ConsUuctioD,  F-OS,  207;  P-OO.  13S. 
Court  cases,  P-13,  E2D,  G23. 
Crossings,  P-OB,  138;  P-10,  IBS. 
Culvart,   airh,   relntoroBd   concrete,    Fri](>lilo 

RlTer,  F-10,  204. 
Culrert,  Cardenas  Rl\-«r,  P-10,  pi.  133. 
Culrert,    ooncrele    ban,    Afnia   Salud    Id.r.r, 

P-10, 201,  pi.  CO. 
Culvert,  permanent,  P-IO,  200. 
Culvert,  QD«brada  Ancha,  P-lOt  pi.  131. 
Directors,  list  of,  F-04.  0^ 
Docks,  Balboa,  initial  work,  P-11,  132,  |>l<. 

61,62. 
EmbankmsDls,   acron   Qatun    River,    P-10, 

304,  pi.  U. 

Pedro  Iflguel  Valley,  ehowbig  heavy  pun 

car  work,  P-11, 300,  pi.  70. 
Embankments,  large,   Ostun  Valley,   P-ll, 

193. 
Embankmenta,    metlud    of    nuking,     <;iji>> 

brancliB.  P-JO,pl.  121. 
Embankments,    typical    crosa   Eectkm.    -fiic- 

bcada,  P-ll,pl.  IIS. 
Embankmcnls,  toe  wklenod  to  prevent  »j.ei1i>- 

nwnt,  Quebrada  Bala,  P-ll,  300. 
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on,  P-I>9,MJ. 
Flu,  arat  deck  ol,  Braios  botlom,  P-11,  300, 

pLU. 
Fiilolw  to  Oamboa  BiUbb,  P-tO,  aoo. 
OambOB  BiidgB  to  Ima  Qruido,  P-08,  X>, 

213. 
OuDboa  to  Pedro  Ulgual,  P-12, 283. 
OalUD  ridgs,  P-OB.  138:  P-tO,  ine. 
Oatun  River,  POO,  iSS, 
OBtun,  aoaUi  ol,  P^8, 2IB,  pL  ITS. 
Ganm  U  Frijoles,  P-iO,  190. 
Gold  Hill  line,  P-11.  IBS,  200,  pb.  68.  n; 

P-12,  Soa,  pis.  U,  G5. 
LegBl  cases,  departmant  of  law,  P-11.«G: 

P-IZ,  tOi;  P-13, 530,  £23:  P-14.  S21. 
Loans,  ostlmales,  P-Olh  3*8. 
lllndi  lo  GamboB,  P-13, 281. 
Hindi  to  Tlgsr  IIUI,  P-OS,  2D8. 
Haunt  Hope  line,  P-10, 203. 
New  Uold  Hill  lioe,  p-l!t,  283. 
Nev  town,  Uonle  Llrln,  looUi^  north,  ^13, 

282,  pi.  ee. 
Old  girder  ipui  icroaa  OatuD,  Uouot  Llrlo. 

r-10, 204,  pi.  SB. 
Farebo  to  Coroul,  F-IO,  200. 
Pudro  Ulguel  to  Coroul,  FMIS,  213. 
PurohasBof,  by  V.  S.,Bct,  P-ll,^. 
Qa«brada  Bs)a,  P-l 
Quebrancha  In 


P-11,  200,  pi.  6 
Ksequlpmen 


P-11,5S 


4,  Mt,  67: 

m  ol  payiuenla 


2,  pi.  62 


Relocation, F-11, pi. 1 

RolocalioD,  prognas  pbotographs,  P-13i  384. 

Station  »nd  water  sUllon,  P-ia,  2S». 

atnictuns,  P-08.  303. 

Trestle,  tamporaiy,  40'  bigb,  along  bank  of 
Pedro  Ulguel  River,  Oold  UiU  line,  P-11, 
100,pl.«e. 

Work  done,  sununary  of,  P-10,  a02. 
'■naiii&  Kallroad.    Oprratlon. 

1904.  SuEKOsltonsolBec.oIWarTalllooklng 
to  complete  control  ol  tba  railiOBd  by  Iith- 
mian  Canal  Coiomlsskni  No.  2.  DIreclon 
of  tbe  road  ordered  to  end  agreement  with 
Pacific  Uall  S.  S.  Co.  lor  isnianee  of  ex- 
clusive tbrouKh  bULs  of  Indlng.  Agreea  with 
Qen.  Davis  tbat  It  might  b«  better  for  the 
railroad  lo  get  out  of  the  steamship  business 
by  leasing  or  selling  Us  three  steamers. 
Beat  course  lOr  Isthmian  Canal  CommlssIoD 
No.  2  lo  pursue  lo  Ibnit  commercial  business 
M  a  ton^mon  carrier  to  the  railroad  oa  the 
Isthmus,  and  lo  oiler  to  all  American  lines 
at  least  reasonable  mtes,  with  Ihrough  bills 
of  lading,  without  discrhnioatlon  In  bvor 
ofanyllne.    P-04. 13-16. 

Tbe  French  t«nal  company  sold  to  the  U,  S. 
«8,W7  shares  of  slock  In  the  Panama  R,  R. 
Total  shares,  70,000;  hence,  U.  S.  acquired 
B8)  per  cent.  History  of  railroad.  First 
concession  acquired  1K«;  In  isrt  New  York 
lucorpoialed  tbs  company  by  a  special  act; 
rood  oontinuously  existed  UDder  that  act, 
and  one  ainendalory  passed  in  1855.  Road 
completed  In  1HM.  Boad,  Instead  ol  re- 
ceiving  subsidy    (or   Its  c 


'ANAMA    CANAL. 


i:  CbanKinE  locka  troi 


I  trarks  opened,  lo  OUs  lor 
>(r»  slua.  30  bianctiei 
M  piKw;  ireslle  built  at 
iro  Miguel;  culterla  beKim. 
'Bled.    93,i)ta  e.  y.  Imiileil 


as   well  US   the  ereclloD  o 

new   wharvBi. 

P-08.ai,ai, 

900.    Ne*  Pansma  R.  K 

botwera  OMun 

and  Sim  rablo:  30  miles;  n 

nil  loealion  nol 

yet  dMermini-d;  dwHwl  1 

at)ondoQ  otlul- 

□all)'  »lertdl  rrotalng  of  Iho  Galun  Valley, 

10  KBin  unnUslructe'l  pusatn  lo  Ibo  anebpt- 

uge  bMln;  sunrcj.  akiDH 

bu  nuhio.  Aitutt 

SalU'l.  and  Baldo  Rspino 

blgos  developed 

jhprtcr  line  of  muph  km  iiir 

■lure. 

lans:  Enlln?  roloealad  linn 

per  rent  Mindl 

IQ  (iBlun,  aiid  0.1S  pi-t  wn 

heiwoen  Oalun 

Blue  ol  nud:  Opinions  dlll 

1. 

liroughl  up  to  Krade.  Main  work  h«9  bcwn 
ennnnoil  Lo  iwnstruflkin  akm^  tha  rlilna 
lninlurUig  ttici  aslMu  Valley,  KtvUnK  in  the 
viiUilty  of  tlalun   River  erossirig;,  opening 

lu  lli«  eoniuvllaTi  nt  Calmlto,  and  lnilldtn;i; 
'•I  Mlrallona  Tunnel  luiil  pwltoK  In  Ihut 


linity.     Tro! 
eks  buUt  \0  Dl 


d  fllluii 


hlsiun. 

istniFtlon  work  done 

ndiT   an    BtTeeminil 

ehargei  R.  Budd,  i 
'anama  U.  R.,  ami 
avalry,  V.  8.  Army 


iiKlnivr  of  tba 
ilslanL.    P-09. 


ICom- 

harfO  of  ii 

1.1  en^i- 

until  lu. 

signed. 

^l^.■.■  wlll.1 

dull-  Lt 

t 

Meara, 

\ 


i.-ui|Bniiy  line  on  ' 
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w«T;  no  special  dilBiuHy  mft  eioept  •cross 

ol  Oil  so  wel 

Ba)»  bottom,  where  material  overlying  rook 

very  solt  and  irpiflicroiia.    In  omhonkmnnl 

■cross  Oalun    River   ammiremenls  will  be 

Hon  50  and 

made  for  hridRa  of  throe  siians  al  9S'  level  lo 

Ihb  mi  madi 

allow  for  floods;  one  span  will  be  coOTCrlcd 

acioMit  and 

into  lift  span  for  uavlsalion  of  ea!t.Tn  ami  of 

Small  settleir 

Oalim  IjiV.i    TemrnraT  provision  mada  (or 

floods  by  use  of  two  girders  formerly  spannUig 

and    addUioi 

both  side*  w 

Treslles  alonE  line  from  Caimlto   to  flambos 

raising  of  « 

Bridge  tiime-1  ovpi  lo  central  division  lor 

oonllnued.    1 

Oiling  and  used  as  waste  dumps  for  material 

from  cut:  this  portion  practically  complelp. 

aboTomeui 

When  floods  necessitatii  use  of  rrloralcd  line 

FOllngacroK 

Oamboa  nnd  "prpsenf  llneof  railroad  will 

and  1,1 17,036 

Ba)a  bottom  b 
fug  began.    1 
and  depth  ii 

tral  division  laid  on  the  Harriet  which  sepa- 

rates cut  from  thcriiflgrcs. 

softest  kind 

CTossBdbyemlianVmenta. 

posed  wood 

In  addition  to  S.Mn.nnO  c.  y.  dumr»d  by  oen- 

ment  ""led 

Completed  Iracli 

.  for  nuK 

;t  port  ba' 

llaslcd  by 

gravel  secured  durincd 

pit  opened  or 

It   1   milo 

above  namboa  Uri^lgc 

Brawl  pit  opei 

■afcd  by 

m.iini.'nan 

.™  of  way 

B.  R.    In 

all.  about 

COnO  c.  y.  so 

!t,ni«l  c.  y. 

placed  on  lin- 

and  iQlanpe  stored 

Prp-sent  plan  cor 

ilemplau 

.'  b^rmon 

eMt  sHe  of  Oi 

il.]l)ra  Cut  as  local  I 

on  of  new 

railmod,  and  w 

U1  be  flni 

iihe,l  by  ee 

nlraldivi- 

stontnconneel 

ton  with 

lofj-eari 

■IwidBl  lo  ■ 

pushwork 

on    terlion   fn 

.m    Par.. 

iso   to  Coi 

■oial   that 

"present"  line 

of  railroad  micbC 

bo  turned 

moving  spoil  trains.  Smton  l  miles  lone; 
consists  largely  of  emiuinkmcnts  made  from 
spoil  troro  Culebra.  I'ract  li-.iUy  complete, 
and  laiil  wiih  new  M-jwuiid  slecl  ralK 
To  sociifo  belier  nltgnmcut  tor  higb  Ibie, 
part  of  operated  line  divcrtml.  Two  tem- 
porary stations  built  lo  replace  those  otold 
line  abandoned  at  Pedro  MLguei  and  at 
Ulrallores.    E-10,  30,  31. 

Iftll.    All  grading  from  Gatun  to  Oamboa 


TBS  PANAMA  CANAL. 


.  J  ■  BKCaTntlon  omipMad ; 
I  plMwd;  1 1 ,44^  Udmi  [Mt 
BB  litioar  (est  Wmporary 
MIM  of  clearlsj  don. 
a»™nt  telegrapb  and  Mte- 
toi,*ad  built  o[  SB-pound 
,  «lth  t  CTOa  ainu,  10  ptm 
■wlrelln*.  OiiJium3011iw 
t  Bridge  SO  pet  mnt  mm- 


T3.T0'  ind  68.70*,  rasptotlraly,  >boT«  natural 
larfcn  ol  gnmni.  In  tha  3  nllM  coT«i«d 
by  thn»  bottomi,  4,T3S,0T3  a.  j.  ptaond,  tir 
ao  iTinge  ol  1^78,060  c.  j.  par  mlla,  ul 
OMaaarj .  to  ttam  psmiBiwit  roadbKl 
mboTo  propoHd  lake  IsTfll. 
Lvyin^  rvaalndirr  of  pannaiumt  traok  und&r' 
taknn  Dee.,  Il)ll,and  oomplatad  Euu  pnctJ- 
oable  li;  Fab.  1G,1»1.  Trook  of  go-pound 
opaD-heartli itMl,  100 per oaiil  splice  ban, and 
■Itbs  cnoaotcd  or  haidwood  cnaatla  fitted 
with  "EooQom;  "  tl»-platea  and  acrawsplkas. 
Track  ballasted  wltb  gnvA  obtained  troia 
deposlu  1b  Chagna  RlTer.  This  HOtlnn 
lixinallr  tamed  over  to  Panama  R.  R.  Go. 
fab.  It,  ISll,  on  Tbkib  dale  operaUon  of  the 
roed  bvuferred  frcna  old  to  new  line. 
Tnlni  no*  operate  east  of  nnal  as  let  as 
Dortband  of  CulebiaCut,  wbara  tberewltcb 
back  inroeii  canal  on  wnatructlon  dike  (o 
Did  main  llu,  IDIknrliig  It  north  to  Oar- 
gnna.ttHnceaouUi  over  old  route  to  Panama. 
Operation  over  new  roadbed  attmded  with 
DO  dlfflcultlea,  except  unell  slldea  along 
■lopM.  Rlprapplttf;  aubmeiKed  amliank- 
nuota  oontliiued  and  weight  ol  rock  bm 


OBlldB. 


BUdee  on  eait  side  ot  Culelira  Cut  and  necessir  y 
of  malntalntng  through  conunnakaUon 
cau»d eoDstruclkm of  hlghllne around  Gold 
Hill  and  abandoDDientol  original  planof  cai- 
lylng  isUraad  on  US'  tierm  ttmugb  Culebra 
Cat.  Hoped  that  eventuallr  high  lino 
might  be  sbandoDed  In  bvor  of  K'  beim, 
but  this  glTen  up  on  aeoount  of  ezmislve 
eoat  ol  nbulldtng  benn  throughout  oat. 
Gold  HIU  line  Jolna  Oamboa  Bridge  on 
north  irilh  Pedro  Iflgual  on  aoatb,  and  Is 
9t  mUea  long.  Summit  Is  near  La  Plla 
divide  at  eievallon  271'  alwTe  mean  ana 
level,  and  Continental  Divide  ia  cnHcd 
opposite  Culebra  at  elevation  oF  Ml'  al>ove 
mean  sea  level.  This  section  of  road  vrl] 
□ndn  oonalmctloti  at  beginning  ol  flsriil 
year,  and  work  progreued  U  oompletlon  In 
•  early  port  of  1911.  Some  dlffloolty  enrou  n- 
t«rad  along  Pedro  If  Iguel  River  on  eeDount 
olatldM.  Laying  ol  permanent  inok  begun 
In  llay  and  line  conipleled  and  formally 
turned  over  to  Panama  R.  R.Co.  Uay  15,  IRi;. 
ol  telephone  and  Iclrgraph  lLu« 
Bud  completed  Juita  3D.  l»ti. 
Neir  fniniB  slailon  building  and  sectliin 
house  erected  at  town  slle  ol  Uonta  Llru, 
OD  Galun  River,  and  reinforced  ooncreic 
vater  nation  cooslrucled  at  Prljolce.  li  Is- 
mantllng  old  bridge  at  Barbacoaa— 3  (tr. 
dec  spans— undertaken  as  soon  as  original 
Panama  R.  R.  abandoned.  Fob.  \b,  viil. 
Bridge  transferred  to  Monte  LItio,  to  be  uso'l 
lor  cartylng  relocated  line  over  Gatnn  RWi". 
The  two  sliMo  spans  set  in  place  at  new  ti'  a 
and  center  span  lo  be  converted  into  tii\w\i-c^^ 
lift  span,  so  that  sreamera  can  have  acius..^to 
upper  arm  of  Gatun  Lok.^, 
During  year  3.Xe,021  c.  y.  grading  ooni^\,\(4\ 
and  123,«3  lineal  feel  l«ruiuwat  tJOiLilt  \i\*' 


1.  Doc.  740, 63-2— vol  2 48 
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1,820.2  0.  J.  concrete  were  placed  in  bridge 
CUlv«itB.    P-13, 46-47. 

1013.  Work  daring  year  consisted  of  rip- 
rapping  slopes  of  emlMUilnnents  through 
Gaton  Lake  section,  boHding  lift  span  of 

*  bascule  type  in  bridge  spanning  Oatun 
River  at  Monte  Lirio,  and  installing  auto* 
matic  signals  throughout  line. 

Material  from  Culebra  Cut  utilised  during  year 
in  strengthening  embankments  near  mile- 
posts  20, 21,  and  24,  and  also  embankment  in 
BnuEOS  Valley.    Total  used,  257,831  c.  y. 

Bridge  across  Oatun  River  at  Monte  Liiio  con- 
sists of  3  plate-girder  spans  formerly  used  on 
old  line  of  railroad  for  crossing  Chagres  River 
at  Barbacoas.  Center  span,  a  103'  plate 
girder,  converted  into  lift  span  by  addition 
of  lifting  trusses,  lifting  mechanism,  and 
counterweight;  will  provide  channel  SO'  wide 
in  clear,  with  depth  of  45',  thus  giving  ships 
access  to  large  area  of  lake  which  lies  east 
of  railroad.  Necessary  materials  purchased 
under  contract  for  124,390,  and  bridge  erected 
by  forces  of  Panama  R.  R.  at  a  cost  of 
850,611.20,  including  combined  operator's 
bouse,  block  office,  and  interlocking  cabin. 

Automatic  signals  installed  Mindi  to  Coroxal, 
with  exception  of  about  4  mfles  between 
Caimito  and  Oamboa  cabin,  where  main 
tracks  are  not  on  permanent  grade  and  align- 
ment. Signals  placed  between  Pedro  Miguel 
and  Corosal  removed  when  it  became  neces- 
sary to  use  new  line  for  passage  of  dirt  trains 
to  enable  cutting  of  old  line  for  construction 
of  Miraflores  spillway.    P^IS,  48-49. 

Panama  B.  R.  Ck>.   (See  Nos.  44,  73,  140,  189, 
234,  pp.  2362,  2363,  2364,  2365,  2367  of  this 
Index.) 
Subsidy  abolished,  Full,  577. 

Panama,  Ilepublle  of.    (See  Nos.  20,  78,  pp. 

2362, 2363  of  this  Index.) 
Governor  of  zone  urged  tAir,  impartial,  and 

peaceful  election,  B*O0, 19. 
Joint  commission  (U.  8.  and  Panama),  P-07t 

146. 
Payments  to,  P-1 1, 663, 573, 675. 
Relations,  P-07,  146;  P-08,  255;  P-09,  257; 

P-IO*  364;  P-11,  414;  P-l»,  456;  IMS,  461; 

P-14,419. 
Rights  granted  to  U.  S.,  P-11, 556, 573, 575. 

Panama  Boute.    (See  Projects;  see  Nos.  5,  166, 
pp.  2361, 2365  of  this  Index.) 
Physical    characteristics.       General    details. 
P"OC*,  15. 

Panama  Street  Ry^  P-07, 140. 

Panels,  Control.   (See  Valves;  I/wks.) 
Valves,  Miraflores  Locks,  ^13, 110,  pi.  14. 

Panorama. 

View  of  Pacific  division,  P-00, 134,  pi.  68. 

Pardons. 

Executive  order,  P-14, 599. 

Parsons,  W.  B.   (See  Nos.  26, 164,  pp.  2362, 2365 

of  this  Index.) 


Pasco,  8.   (8eeNo.l,pp.2361ofthlBlnd«i.) 


(See  Hospitals.) 
Outside  patients  treated  In  hospttsb,  ic4 
amounts  collected  for  their  traatmcct,  F>] 
547. 


Foundry  and  pattern  shop,  P-1 1,  237. 
Pattern  storage,  new  shops,  Balboa,  P-U 

254,pL57. 
Storage,  P-13, 271. 

Pavlns.   (See  Nos.  89, 131,  p.  2M3  of  this  liKlei.) 
Balboa,  P-14, 234. 
Cities,  P-07,  pb.  47-73. 
Colon,  P-07,  62,  64,  pis.  55-60,  62-69;  F-OS, 

120,  pis.  49, 50,  51, 52;  P-11. 130. 
Cristobal,  P-07, 64,  pis.  73, 74. 
Isthmian  Canal  Commission  No.  3  autfaffi»4 

paving  of  Panama  as  a  sanitary  measn, 

P-O^  42^ 
Panama  and  Colon,  P-07, 150. 
Preparatory  work  at  Panama,  P^^MS,  112. 
Slope,  Gatun  Dam,  Pul3, 138,  pL  28. 

Paving,  Brick. 

Terminals,  Balboa,  Pul4, 14,  pi.  23. 

Computation  hi  cases  of  administration  of 
estates  or  in  case  of  injury,  ^13, 622. 
.  Deductions  from  pay  for  tzansportatlon,  P»<I8, 
249. 

Deductions  from  pay  for  supplies,  P-1 1, 36i 

Pay  Car. 

View  of  paying  off,  Gatun  Dam,  P4>7, 5^, 
pi.  46. 

Payments.   (See  Disbursements.) 

Annual  payments  to  Republic  of  Panama,  at 

relating  to,  P-1 1, 573, 575, 577. 
Special,  employees,  Pi4l8, 235. 

Pay  Bolls,  P-04,  71;  P-Off,  76;  F^M,  118;  P47, 
214;  P-08,  324;  P-09,  230,  253;  1^-10,  337. 
361;  P-11,  385,  411;  P-ia,  407,  453;  P-13, 
411,  457;  P-14,  332.  (See  AppropriatiOD: 
Employees.) 
Including  those  laborers  who  work  but  trao- 
siently,  25,000  men  under  direotim  snptf* 
vision  of  Isthmian  Canal  Conunlssion  sad 
Panama  |i.  R.  Of  the  17,000  continuous 
employees,  12,612  in  department  of  cco- 
struction  and  engineering,  1,129  In  divisloo 
of  material  and  supplies,  2,201  In  department 
of  government  and  sanitation,  137  in  Use 
auditing  and  disbursing  offices  and  3.7ii0 
on  gold  rolls,  all  being  virtually  white  Ameri- 
cans.  P-00, 5. 

Peat. 

Deposits,  zone,  1^13, 579. 

Penitentiary,  P-07,  pi.  128;  1^-11, 432. 

Culebra,  P-07, 06,  pL  128;  J^OS,  280,  pL  1S7. 

Personnel,  P-14,  5.    (See  Nos.  254,  275,  p.  73» 
of  this  Index;  see  also  each  annual  r»pon. 
detailed  reports,  and  cliarts  of  oiganisatioD) 
Gold  force,  P-OS,  252. 
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rin,  stc.,  ^la,  G6S:  P-13,  wa- 

Plpv,  VttiUnL 

ai-8Si. 

Cnl™ta.  PuuuDU  R.  R.,  IMm,  141,  pi  TL 

Kn.S.tnimE<Kia. 

pipmc. 

nlBtlllgUl,P-ll,SAR. 

Meel>«>k»l  dlvUon  uid  .bop.,  P-w,  l  ;;i 

Piping  1«M,  Folk.  River,  r-lO,  m. 

nu. 

VMK«M,pt.M. 

Ctaln  bmdm,  loctoi,  P-13.  pie.  7B,  fco 

Pn»,Boiiow. 

DUiD  tracks  to,  PwUo  tennJiwl, 

PenuTU  R.  R.  relocMlon  work,  ^1 1,  lu.!. 

S«p>Ke,  UlraOortt,  Fwl4,  im. 

^,conc™i«,r.ia,M. 

tnals,P>13,a». 

ms,oiB»L 

E,  PncUc division, P-il,  174. 

Z0De,P.13.S7B. 

Crete,    Balbra,   F-ia.  JM,   pi.. 

PtU,Haclilnerr. 

Locks,  Pedro  HlgaeI,F>lt,l«I,pli.  4»,  .-.a. 

nj,F-ia,H,  IS, 

3l,P«Blfli!dlrtslon,P-ll.m. 

Ptanee,  Joint. 

Pvtflc  letmliula,  F>14,  m,  »S. 

•       Foundellone,  Gatun  Dun.  ^08,  IW,  pi  s,„ 

■Dunt,  Balboa  t«rDiliuli,  F-14. 

FUnlng  HlUa,  P-08.  lOS;  P-10,  XJ.  P-l  1.  k». 

F-ia,I73.    (See  unit.) 

i™dglDg,M3,H. 

■ia,W8,21». 

Plaiu.    (See  PtoIUm:  Projecu;  eee  Not.  'm.  Jsl, 

p.ZJUortblilDdoi.) 

BelbOk  dump,  ^13,  pi.  ee. 

Belbo*  lennlMl.,  P-ia,  pi.  »7. 

i.107. 

Bulldtn*  division,  P-07,  BO. 

Fmuna  R .  R.  bridge,  P>4M,  112. 

Culebr».LIdM.  P-l»,  170,  pie.  40, 94, 87 

numw  piers  for  bucule  bridge. 

Dmope,  Juan  Grande  Elver.,  P-11,  loil 

K.,Ml.aoo,pl.67. 

aatun  Dam,  r-OO,  M,  pi.  19;  F.13,  p] .  wi. 

n,  cos]  cnnn,    B«lb«,   ^14. 

0alunLocks,P-O9,ll,pl.l;M8,p|  uo. 

Baton  epUlway ,  P-l  t,  pi.  «JS. 

tyg»WvslvB»,P.0»,«.pl.3. 

Higb  urrke  reeerrolr.    Anom,  IM».    134. 

BcdlTblon.MI,  173. 

pi.  SB. 

«,  B^bo*  teTTDiDals,  r^K,  n. 

Hydraulic  eKSvatfv  plant,  lUraOme,  p.H>. 

lwtBrvH,p.ia,n7. 

pi.  114. 

Learolmllortng  lock  gate,  P-09, 4J,  pi.  ,h. 

.    ISeeTrattai.) 
.,M1.2«8. 

Llshtand  (ogelgnala,  »eat  bmkwaier.  P-IJ. 

pi.  70. 

Locki,P.IO,pl.M. 
MlrafloresaplUwajr,  P^I  I,  pi.  87. 

Iitun  Locks,  fwll,  117. 

Dd  Without  plltag,  nwctwulcd 

K,  coed,  P-13, 304. 

Pedro  Iflgufil  Lock),  P-09, 43,  pi.  1. 

P.ia.117. 

p!,98. 
Walervforks,  Agus  Owa,  P-io.  pL  1D1 , 

ID,  iDundatioiu  ol  ahopa,  pKiflo 
>is,aao. 

n,  PacUc  lembute.  pwi*.  ju. 

Ptant.    (8eeNo.70,p.23«So(tWalndeji,l 

Rfferenoea  to  plant  are  made  uod.'r  tliP 

*,  Eitcntfve.) 

specific  title  ol  a  part  ol  tba  work,  as ,  imilei 

IT  eyebtr  ol  wp  chord  of  emer- 

Pedro  Miguel,  P-I3,  no,  pi.  lO. 

Ing,  Pacific   Dlv.,    Cmtral    DIv.,  anil    .VI- 
lanllcDlv, 

pKtiii™t,P.ll.»5. 

PlaoM.  Botanlul. 

OU;  MO  No.  84,  p.  23Ki  ol  thla 

A  large  Dumber  ol  views  or  photopaphe 

;Qatun,r^09,ili. 

ration,  PKiaodJTkfcw,  1..10, 

are  given  In  eseh  report  Indernd.    ThestiirB 
Indexed  according  to  tbe  subject. 

itlMplpOMdabtoB,  Belbo. 
4,  pi.  as. 

Pkiwlns. 

Plowing  o9  B»tl,T»be^llUa,I^,07,48,  pl.3V. 
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Poe  LcMks.  (See  Board  of  CoDsuUlng  Engineers; 
Locks;  Projects.) 

FoleSv  Lightiiig. 

Hollow  poles  of  cement,  1^13, 10. 

PoHce.   (See  Civil  Administration;  see  No.  110, 
p.  2363  of  this  Index.) 
Department  of,  P-07»  161. 
Organization,  P^/l,  107. 

1905.  Sept.  12, 1905;  3  officers,  176  men,  and  6 
clerks.  Total  arrests,  2,373,  in  a  population 
of  25,000.  Convictions,  1,573.  No  public 
gambling  in  the  sone.  Jails  and  police 
stations  established.  Site  for  a  penitentiary 
selected.  Cooperation  of  sone  police  and 
ihose  of  the  Republic.  Colored  police  offi- 
cers admirable  in  dealing  with  West  Indians, 
etc.  Chief  of  police  marshal  of  the  supreme 
and  circuit  courts.  Acts  also  as  coroner. 
fM>5,  71. 

1906.  Force  bad  increased  to  300  officers  and 
7  clerks  by  Sept.  30,  1006.  Arrests,  an 
average  of  about  355  a  month  in  a  popula- 
tion of  about  22,137.  Average  getting  lower. 
Violations  of  sanitary  measures  most  frequent 
cause  of  arrest.  Three  jails  completed,  4  un- 
der way;  others  authorised.  Convicts  used 
on  road  systems,  etc.   B*O0, 43. 

Pollee  Stations,  P-ll/432. 
Ancon,  P^8»  280,  pi.  103. 
Empire,  P-08, 280,  pi.  100. 
View  of.  Empire,  P^5, 00. 

Pontoon,  PU14,  lOl.   (See  Bridges.) 
Pontoon  bridge,  P-14, 18. 
Pontoon  bridges,  Paraiso,  P-14,  pi.  136. 

Population  of  Zone. 

And  death  rates,  P^7, 180. 

PorosKy. 

Diking  material,  Oatun  Dam  studies,  F-08* 
160. 

Ports.   (See  Harbors;  Quarantine.) 

Laws  relating  to  ports  of  entry,  ^4>ff,  108. 
Proclamation  opening  Ancon  and  Cristobal  to 
world,  P-05, 63. 

Ports,  Captains  of  the,  Pul4, 261. 

Postal  Savings  System. 

Executive  order  establishing,  on  Isthmuj, 
P-12,600. 

Postal  Service.  (See  Civil  Administration;  see 
each  aimual  report;  see  Nos.  55,  112,  pp. 
2362, 2363  of  this  Index.) 

Extended.  Panama  stamps,  bought  at  40  per 
cent  by  U.  S.,  used.  Most  mail  franked, 
but  sales  of  stamps  11,775.70,  1005,  opposed 
to  655.54, 1004.    ^-Off,64. 

Receipts  increasing,  with  increase  in  persoxmel. 
Money-order  system  begun  June  1,  1006. 
Mail  being  handled  promptly;  system  be- 
coming fdmost  self-sustaining.  75  per  cent 
maD  flanked.    P^)6, 32. 

Post  Office. 

Ancon,  P^8, 280,  pi.  102. 

Las  Cascadas,  P«08, 280,  pi.  1£5. 


Posts,  Snubbtaic,  P-14, 124. 

Power.   (See  Electricity.) 
Balboa,  1^-14, 225. 

Coal  chute,  Las  Cascadas,  ^^7, 80,  pL  91. 
Generating  stations  estabUsUed,  1^-10, 57. 
Graphic  wattmeter  curve,  Gaton  Locks,  ^14 

pL86. 
Hydroelectric  plant,  Jh-14, 314. 
Locks,  P-1 1,81. 
Motors,  shoi>s,  P-13, 207. 
Plant,  ^^7,  pi.  01. 

Plant,  costs,  P-11,  208;  P^12,  306;  P-13,  S^l 
Plant,  Gatun  Dam  and  spillway,  ^12, 132: 

P-13, 130. 
Plant,  Gatun  Locks,  P^ll,  116;  P^12,  l?: 

P-13,  122. 
Power  house,  Miraflores,  P^>9,  97;  ^lOi  171. 

106,  pi.  47.    / 
Terminal  construction,  ^14, 188. 
Transmission  or  power  line,  operating  loeb, 

puis,  03. 

Power  and  MacMnery,  Divlalon  4if  Modve. 

1907.  Embraced  the  erectkm  and  prvpantim 
for  service  of  machinery  necessary  in  casai 
construction,  and  its  mASntmrnt^ju^  jn  gwii 
repair;  the  installation  and  opecation  <rf 
airoompreesor  plants;  work  in  oocnectica 
with  electrical  installation;  manufactuR 
and  repair  work  for  oth«  divisions. 

Employees:  2,470  during  year;  expenditum, 
16,360,406.56.  63  steam  shovels,  284  looomo- 
tives,  2,706  dump  cars,  18  unloaden,  13  back 
spreaders,  33  unloading  plows,  3  track 
shifters,  and  7  pUe  drivers  erected  and  nodt 
ready  for  service.  Done  mainly  at  ai 
plants  at  Cristobal,  Gorgona,  Empire,  sad 
Paraiso.  New  plants  at  Empire  and  Paniso 
begim.  Some  fiicHitiee  proTided  at  Pedro 
Miguel,  Rfo  Grande,  and  Tabemilla.  £iig» 
houses  buHt  at  vulous  points,  as  well  as 
auxiliary  devices.  AJr-oomprassor  pbct; 
located  at  Empire  and  Rio  Grande,  and 
piping  laid  to  varlooa  points.  Bofla" 
inspectfon  servtoe  begun.  JurisdJctJon  of 
mechanical  engineer,  master  car  boikkf, 
and  electrical  engineer  extended  to  core 
Panama  R.  R. 

Electrical  subdivision:  Constructkm  of  ctectrk 
lighting  plants  at  Empire  and  Gon^«a- 
^-07,11,12. 

1908.  Duties:  Erection,  preparation  ftv  sen- 
ice,  and  maintenance  in  good  repair  of  ma- 
chinery necessary  in  canal  oonstnicilon;  ervo 
tion  and  operation  of  air-oonipreBsor  plants; 
electric  installations;  mannfsctore  and  repair 
work  for  other  divisions. 

Employees:  2,206  men. 

Expenditures:  15,645,622.18. 

Shops:  Three  (Gorgona,  Empire,  and  Paraiso) 
handle  all  work  except  eleotrloal  installa- 
tions; each  charged  with  the  malntaiuM 
and  operatfon  of  engine  houses,  ooal  ehotc 
and  air-compressor  plant  in  its  tenitory. 
Gorgona  shops  to  embrace  307,000  sq.  ket 
floor  spacp;  Empire  shops,  108,000  sq.  lee^ 
and  Paraiso  shops,  HfiSO  sq.  feet. 
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topm:  Onc-tbltd  D(  mlpnt  nuno- 
■wterlkl,  indudlng  4,17v,aT  pounda 
OBtlnga,  50,000  pnmdt  Mml>l«al 
uul  3UI,MT  pnoiidi  brui  and 
ittnga.  F^«8, 1*. 
•ps:  56  of  tbs  101  ihorela  In  uw,  U 
«ral  ttiDp  npaire,  ooning  %lK,n9M 
■wtart&I  uul  labor  chaffM.  Cart 
libop  npabs  tostcun  iboral*  pec 
Id,  •O.OOSSJ.  Z;s;]00,000  cabio  Kvt 
rcasad,  Kt  con  of  tO-lBM  pra  1,000 


■df  lot  swrkw  tbe  lollawliig  «qulp- 
l  Mcam  ■bovela,  300  AmcriDMi  uid 
1,   3,«I 


e  ami  nfaln:  lududing  opanKIoD 
praoon,  (Ht  tl,«6l,eig.7«. 

too.  W,M»r 


TmuportatlOQ  thnngh  wne,  F4IT,  l«. 
ProeeediiiKh    (Sm  Nob.  1M,  1B3,  p.  Z36S  ol  tbi) 

Indu.) 
ProlliH.   (Sm  Pkuu;  Vinlac*.] 

Aik  of  a&tun  Dam,  ibowlDg  borlngi,  IM>8, 
10(l,pli.lU,lM,lS7. 

Boitu(i,  OatUD,  ^4>e*,  7,  pis.  11,  la,  13. 

Bortngi,  Ticlnltf  d[  La  B«a,  pme*,  7,  pi.  T. 

Canal  and  yardaft  (atlmaled,  p-10,  pi.  lot; 
F^ll.pl.  1»;  P-U.pLSa. 

Chagna  Rlvar,  P-13,  pL  m. 

ChBgna  Valley,  IM(8, 19»,  pi.  IM. 

Cakbn  division,  ^^)8,  pi.  X. 

EmTatlon,  central  divblOQ,  F<-I3,  pi.  OS. 

Fonndatlons,  Oalun  Locks,  r^OS,  13S,  pi.  S&. 

Oentral  plana  and  prolllsof  loeka,  T^IO,  pi.  K. 

Lock  canal ,  croas  section ,  r-oe*,  7,  list  of  platea. 

Lock  canal,  W  aommll  lerel,  F-OB*,  T,  pi.  IV. 

Pedro  Ulgoe]  to  Balboa,  umal  pchm,  f-Wt, 
134,  pi.  51. 

Ranga,  P-13.pl.  Tt. 

Hea-lersl  canal,  pnipond,  P^M*,  7. 


upaMad  and  laatad  SfiBO  bollMa. 


UlblB  IB- 
vbich  would  aapply  all  IithmlaD 
munlaalon  Mttlancots.    ¥in*iaim 
InatalM.    P-OS,15. 
I*.   (SeaNo.asi,  p.iaeOof  thla  In- 


,  P^W,  7B;  P-08, 74. 
.  (Saa  llet«icab«7.) 
it.    (3«  Noa.  31, 04,  tM,  Z17,  pp. 

^  2365, 3366  otthla  Iralai.) 

nported  annually,  r>ll,  sse. 

Icr.  (SaeOateH.) 

9,  P>08,  ISl. 

Ida.  3,214,  pp.  2861, 2366  o(  thla  In- 


PioJecM.    (See  Noa,  2, 3,  S,  6, 8, 14,  IS,  17, 18, 170, 
171,  172,  173,  1S3,  1S5,  pp.  £3S1,  13S6  ol  this 
Index.)    (Bee  Acta:  Tiwtlea.) 
Lock  canal,  Jan.  1, 1906,  P«9, 363. 
Fadflo  slope,  IM)S,  64, 

Sixty-foot  Bummit  level.  Board  ol  ConnlUng 
Kngtnears,  V-OV,  7,pl.  IV, 
PralaetB,  aninnurtea  of  lathmlan  Canal 

Tbcaa  imumarlea  are  arrangad  andet  the  fd- 
lowfoit  hMds: 

(a)  Projects,  14S6-18«e-HfslaTlcarsnrveya, 

etc. 

(b)  Frojecla  (Nicaragua  v.  Panama)   la». 

1601. 

(e)ProJecta,  Pwuuna  route,  1D05-1M8. 
(Embracing  caosJderallon  ol  the  plana 
at  Istbniian  Commission  Nta.  1,  2,  3, 
and  of  plana  proposed  by  Board  o( 
Caoaultlng  Eaglnears  of  llOA.  [of  lock 
evel  or  ata  level  canal.) 

(d)  Profecta,  adopted  or  ofBctal  prc^sot  or 


bldder,aet  relating  to,  P-Jl,  660. 

I,P^7, 106;  P-Oa,318. 

«ata;  DndxtDg;  EUBvatlan;  Finn,' 

^14,pb.  120,130,131. 

b1  to  Uiraflora,  P-l  1, 166. 

lit,  InteROodlata  lock  gate  Mody, 

plan,  Padro  H|nal  to  BalbM, 

pi.  SI. 

ImOon-  Leeks,  ibowtng  dipp„ 

jMP«rteMDl.J,Hftai  jdg^ 


(a)  Projeeta,  1486-1899. 

1446-87.  Partagaeaeaiplarallan*lorarDut« 
to  India.  DlMnvery  ol  the  Cap*  of  Good 
EopeaocidantBlly.    P-4>9,UL 

1487-1499.  Fhst  voyage  around  Africa  to 
India.  Oreat  stimulus  of  trade  by  new 
route,  placing  Portugal  among  tbe  lOremost 
oatlora  ot  Europe.  Voyages  ol  Columboi 
and  dboaverj  of  America.    P-99.  is. 

laia.   Balboa  dltcoreratluPaciflc. 

ISIB.  Baltwa  transporla  materiai  for  explo- 
ration iblpi  aoron  the  Istbmas,  P-09, 20. 

iai9-so.  UagellandlaoovenStiallsorUige]- 
lan  as  an  eDliaooa  la  tba  PaclOc.   •   t  • 
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For  the  first  time  •  ooDtinnoas  voyage 
had  been  made  around  the  world.  *  *  * 
"But  this  western  passage  did  not  reduce 
tbe  distance  nor  satisfy  the  wishes  of  those 
who  sought  a  direct  way  thither  (to  the 
fBi  eastern  countries)  by  the  disoorery  of 
a  connecting  strait  along  the  ooast  line  of 
the  new  continent."  •  ♦  ♦  '< Efforts  to 
discover  it  (the  supposed  isthmian  strait) 
were  st&l  prosecuted,  but  they  were  mainly 
confined  to  the  isthmian  section,  from  Mexico 
to  Darien,  where  it  had  been  developed  that 
the  two  oceans  were  least  widely  separated." 

1M6-1A33.  Charles  V  of  Spain  charged  the 
governors  of  his  American  provinces  to  have 
the  entire  ooast  line  thoroughly  examined, 
etc.,  in  search  of  a  passage  which  would 
connect  the  eastern  and  western  shores  of 
the  New  World  and  shorten  by  two-thirds 
"the  route  from  Cadis  to  Cathay."  Lake 
Nicaragua  found. 

1517-1A21.  City  of  Panama  founded.  Road 
built  across  the  Isthmus^crossingtheChagres. 
P-09,23. 

*  1M9.  Line  of  posts  established  across  Isth- 
mus, Nombre  de  Dios  being  founded  as  the 
Atlantic  port,  old  Panama  as  the  Pacific 
port.    P-eO.22,23. 

1520-1627.  Cortes  after  conquering  Mexico 
explored  adjacent  coasts.  Constructed  ves- 
sels on  coast  near  Tehuantepec.  Discovered 
Qulf  of  California.  Course  he  followed 
across  divide  became  an  important  route 
of  communication  between  Atlantic  and 
Pacific.    P-eO,23,24. 

1529.  (^pt.  Machuca  undertook  exploration 
of  Lake  Nicaragua  and  its  eastern  outlet, 
and  finally  reached  the  Atlantic.  At  a  later 
period  sea  vessels  passed  regularly  up  and 
down  the  San  Juan.  This  commerce  main- 
tained as  late  as  1637.    P-09, 22, 23. 

1521^1534.  Royal  decree  that  space  between 
the  Chagres  and  Pacific  be  examined,  with 
a  view  to  effecting  communication  between 
the  navigable  waters  of  the  river  and  the 
ocean.  The  governor,  Pascual  Andagoya, 
reported  that  such  a  work  was  imprac- 
ticable, and  that  "no  king,  however  power- 
ful he  might  be,  was  capable  of  forming  a 
Junction  of  the  two  seas  or  of  furnishing 
the  means  of  carrying  out  such  an  under- 
taking." Under  Philip  II  of  Spain  the 
poUcy  with  regard  to  the  isthmian  transit 
changed.  Why  seek  an  unobstructed  strait? 
Trade  was  good  enough.  Opening  a  canal 
would  be  flying  in  the  face  of  the  Almighty 
who  had  thought  it  wise  to  make  none. 
Besides,  an  opening  might  afford  access  to 
enemies  of  Spain.  This  polfoy  ruled  for 
two  centuries,  though  the  connection  be- 
tween the  two  oceans  was  often  discussed, 
and  many  explorat  ions  made.    P-«99t  24. 


1534.  About  this  time  a  route  bjvusfj 
boats  and  light-draft  vessds  estabL>r<: 
from  Nombre  de  Dloe  along  the  cout  iuL 
up  the  Chacres  to  Craoes.   P^9|23. 

1507.  Porto  BeUo  made  the  eastern  par  If 
entry  instead  of  NomlHe  de  Dios,  him 
being  so  unhealthy  as  to  be  teni;«i  ^ 
''sepulcheroftheSpaoJards."   F-oe,ZK 

1585.  Oommeroe  of  the  Isthmus  inecaead 
amazingly,  and  reached  its  height,  i>, 
when  Panama  was  called  tbe  toUgOt  -*■ 
tween  western  Europe  and  eastern  A-:, 
Spain  greatly  enriched  through  her  e$x> 
Ushment  of  this  isthmian  route.  F^2. 

1095.  Scotch  Parliament  authoriied  tlv  fcr- 
mation  of  a  company  to  trade  from  Scoi  jil 
to  Alrfca  and  the  Indies.  Known  as  :v 
Darien  Co.  In  leOB  sent  out  1,200  z^ 
Scheme  originated  with  WOlism  Patera:; 
Vessel  anchored  in  (^Jedonia  Bsj,  p: 
known  by  that  name.  Patecson's  plan  er- 
templated  estabUshment  of  setikmeDts  &c  • 
ports  on  both  oceans.  The  new  cokmy  Oh 
elared  freedom  of  trade  and  frwdoi::  c' 
oonscienoe  in  matters  of  religion.  ColooLt:  ; 
became  disoooraged.  Climate  nntieaitlj 
Only  a  small  remnant  retomed  alive.  S«r- 
oral  attempts  made  to  revire  tbe  ccl::' 
(Port  Esooces).  Spain  protested  that  to 
territory  was  invaded.  Force  used;  rn 
lives  lost.   Project  abandoned.  ^>90|2S. 

1771.  Bronsecannon accidentally  diaegm»it 
in  Mexico,  to  have  been  cast  in  the  Ph£ii- 
pines,  suggested  asoertainii^  if  tbey  had  v^ 
been  imported  through  an  istlonian  roc'^. 
Ixrvestigation  showed  they  bad  come  is 
through  old  Tehuantepec  route.  Vioe^j 
of  Mexico  had  2  engineers,  An^ostin  Cnrjr 
and  Miguel  del  Corral,  survey  the  L^bru' 
hoping  to  discover  water  conmianirJ.fc:- 
They  reported  that  in  one  place  the  a>o>x'- 
tains  formed  a  group  rather  than  a  cxt- 
tinuous  chain,  that  a  valley  existed  Tb.n>^' 
which  a  canal  of  small  dimensions  ^^  '/^ 
ticable,  connecting  two  rivers  on  opp^rt 
slopes,  whkh  would  foim  a  cootinuaj; 
communication  across  the  Isthmus.  N^ 
26. 

1774.  Determined  effort  made  to  briiv  lo* 
dians  under  subjection  because  of  their  ia-.«r- 
ference  with  traffic  over  the  vanoos  IhUiiD'^ 
routes.  Military  posts  wen  again  estabiii^J 
on  both  sides  of  the  Isthmus.  Tnfl  ^ 
wliich  was  afterwards  known  as  i^' 
Road.  But  in  1790,  posts ahandooed^^ 
26. 

1770-1781.  Under  orders  of  Cbarls  IH  ^< 
Spain,  investigation  undertaken  by  Mioi^ 
(telisteo  to  determine  practicabilitT/ 
connecting  Nicaragua  lakes  with  P^i^ 
Report  discouraging.  Lake  Nkan^  ^^ 
higher  than  Pacific,  an<i  high  moun'^] 
between  lakes  and  the  ocean.  In  ^p^^  '' 


•See  pp.  2367-2360  fori 
explanations,  etc.    J 
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tbia,  oomiMny  foxined,  but  project  never 
commenced.    P-99»  26. 

1780-178e.  Oallsteo'8  party  was  aooompa. 
nied  In  a  private  capacity  by  British  agento; 
territory  claimed  in  name  of  Mosqnito  In- 
dians. Country  invaded  by  British  after 
Spain  bad  declared  war  against  British. 
Admiral  Nelson  (then  captain)  was  in  charge 
of  naval  operations.  In  his  dispatches  he 
spoke  of  his  intention  to  "possess  the  Lake 
of  KIcaragna,  which  tot  the  present  may  be 
looked  upon  as  the  inland  Gibraltar  of 
Spanish  America.''  Invading  force  was 
SDccessful,  but  it  was  depleted  through 
sickness  due  to  constant  rains,  fevers,  etc. 
Nelson's  life  was  saved  only  by  careful 
nursing.  Treaty  of  1783  terminated  the  war; 
Great  Britain  relinquished  whatever  terri- 
torial rights  she  claimed  in  that  region, 
retaining  only  some  rights  of  woodcutting 
tor  dyeing  puriXKes^  In  1786  the  Spanish 
sovereignty  was  agsUn  confirmed  by  the 
British,  but  treaties  disregarded  later  after 
Spanish  colonies  acquired  their  independ- 
eooe.  (Mosquito  tribes,  1894,  agreed  their  ter- 
ritory should  become  a  department  of  Nica- 
ragua.) •  F^eo,  27, 28. 

1814-1823.  Spcmish  Cortes,  aroused  by  re- 
marks of  Baron  Humboldt  deploring  lament- 
able lack  of  knowledge  concerning  isthmian 
regions,  decreed,  1814,  fbr  the  construction 
of  a  canal  through  the  peninsula  for  vessels 
of  the  largest  size,  and  authorised  the  fonna- 
tkm  of  a  company  therefor.  No  results. 
Spain's  opportunity  of  making  an  isthmian 
passageway  terminated  fiB23,  when  the  last 
of  her  central  American  Provinces  seceded. 

1819.  Bepublio  of  Colombia  formed  from 
New  Granada,  Venesuela,  and    Ecuador. 

p-eo,28. 

1823.  Guatemala,  San  Salvador,  Honduras, 
■Nicaragua,  and  Costa  Rica  established 
Republic  of  the  United  Provinces  of  Central 
America,  P^90«  28.  * 

1824.  Mexico  had  reoonnaissaiice  made  of 
Tehuantepec  route  by  Juan  de  Orbegoso 
and  Tadeo  Ortiz.  Examination  showed 
the  great  difficulties  of  making  a  navigable 
canal.  Carriage  road  recommended.  (See 
H.R.  322, 26th  Cong.,  3d  sees.)    F-0D,31. 

1825.  Republic  of  (Central  America  proposes 
to  U.  8.oooperation  in  the  building  of  a  canal 
through  Nicaragua.  Mr.  Clay,  then  Sec.  of 
State,  made  fovorable  response.  U.  S.  repre- 
sentative asked  by  U.  S.  for  information  for 
guiding  the  U.  S.  in  the  matter.  No  definite 
action  appears  to  have  been  taken.  A  private 
conoon,  headed  by  A.  H.  Palmer,  New 
York,  had  previously  made  proposals  to  the 
RepnbUo  looking  toward  a  canal.   V^-99f29. 


1820.  President  Adams  instructed  oommis- 
sionen  to  a  proposed  congress  of  natfons  at 
Panama,  that  subject  of  canal  might  be  well 
considered;  that  the  benefits  of  it  ought  not 
to  be  exclusively  appropriated  to  any  one 
nation,  but  should  be  extended  to  all  jMtrta 
of  the  globe  upon  the  payment  of  just  com- 
XMOsation  or  reasonable  tolls,  P^OO,  20. 

The  Republic  of  Central  America,  not  waiting 
for  action  by  U.  S. ,  accepted  terms  of  Palmer, 
and  made  contract.  (See  Report  145,  H.  R., 
30th  Cong.,  2d  sess.,  pp.  362-367).  Pahner 
sought  to  capitalize  a  company  at  95,000,000; 
eougbt  English  money;  was  unsuccessful. 
J^^Of  20, 30. 

Survey  of  Nicaragua  route  made  by  John 
Bally,  who  had  been  sent  out  by  an  English 
company  wanting  a  concession.  Local  ^au- 
thorities employed  him  to  make  the  survey. 
He  favored  a  route  from  Greytown  to  Lake 
Nicaragua,  across  the  lake  to  the  Lajas, 
thence  to  the  Padflc.  He  proposed  canal  for 
ships  of  1200  tons  burthen,  depth  of  18'. 
Recognized  dil&oultieB  of  the  work.  Al- 
ternative plan  embraced  a  tunnel.  Sug- 
gested also  route  through  the  Tipitapa  and 
Lake  Managua.    P^90«  31. 

1827.  J.  A.  Lloyd  explored  the  Isthmus  of 
Panama  under  authority  of  President  Boli- 
var. Recdmmended  *  new  line  instead  of 
those  in  use  from  Porto  Bello  and  Chagres 
by  Cruces  to  Panama,  beginning  at  Bay  of 
l^imon  via  Chagres  River  and  Trinidad 
River.  Made  no  definite  recommendatipn 
in  favor  of  a  canal.    P-99, 32. 

1880.  Central  American  Republic  negotiated 
with  Netherlands  company  for  canal.  U.  S. 
announced  that  it  would  consider  itself  enti- 
tled to  all  advantages  accorded  other  natioos 
over  such  a  canal  through  Nicaragua.  Project 
abandoned.    F4I9»  30. 

183ff.  Central  America  again  turned  to  the 
U.  S.  on  subject  of  Isthmian  Canal.  Presi- 
dent Jackson  sent  Mr.  Biddle  to  examine 
Nicaragua  and  Panama  routes.  In  1837 
Senate  informed  that  it  was  not  expedient 
to  take  up  subject  of  Isthmian  Canal.  P^9f 
30. 

1838.  Aaron  Clark,  with  citizens,  memoralized 
Congress  on  the  value  of  an  Isthmian  Canal, 
and  asked  that  engineers  examine  for  routes. 
Interesting  and  valuable  report  rendered  by 
C.  F.  Mercer,  1839  (25th  Cong.,  3d  sess., 
H.  R.  No.  322).  No  notable  action.  Presi- 
dent Van  Buren  sent  John  L.  Stephens  to 
the  Isthmus.  Nicaragua  route  recommended 
by  him;  estimate  for  canal  there,  $25,000,000. 
Times  not  favorable  because  of  unsettled  and 
revolutionary  character  of  the  country. 
P^Oe,30,31. 

New  Granada,  formerly  a  part  of  Colombia, 
in  control  of  the  Panama  route,  granted 
concession  for  roads,  canals,  etc..  to  French 
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company;  latter  xnado  axplaratifaDS  for  aboat 
2  yean;  laprwcnted  to  Franch  QoFenmunt 
there  was  a  depnasion  of  about  37'  abora  sea 
Ticinity  of  Panama.  Fnneb  Oovanmiont 
aent  out  Napoleon  Oarella;  latter  approved 
some  portioDS  of  Lloyd's  project;  lowdeprea- 
slon  not  flndable;  tunnel  proposed,  34  locks 
with  some  guard  locks;  estimate,  $25,000,000 
ort28/)00,000,farboat8Ofl,200ions,ig6iMong, 
45i'  wide,  requiring  channel  depth  of  23' 
(H.  R.  322,  25th  Cong,  3d  sees.);  this  report 
disappointhig;  no  steps  taken;  concession  for- 
felted.    F^-0»,32,33. 

1846-1848.  Extension  of  Pacific  boundaries 
of  the  U.  S.  and  discovery  of  gold  in  that 
quarter  produced  important  trayel  across 
Isthmus  of  Panama.  U.  8.  treatied  with 
New  Onmada  for  right  of  transit  across 
Isthmus.    F-O0,33, 445. 

1847.  New  Qranada  granted  to  Panama  Co. 
(association  of  French  represented  by  Mateo 
Kline)  the  exclusive  privflege  of  building  a 
railroad  between  the  two  oceans,  across  the 
Isthmus,  for  90  years.  Company  failed; 
contract  forfeited.    ^-^9, 37. 

1848-185/1.  New  Granada  transferred  Kline 
contract  to  Aspinwall,  Stephens,  and 
Chauncey,  who  organised  the  Panama 
R.  R.  Co.  Road- opened  to  pubUo  use  1866, 
from  Aspinwall,  or  Colon,  to  Panama,  47} 
mOes.    P-99, 37. 

1849.  U.  S.  Congress  authorised  surveys  of 
certain  routes  for  canal  and  railroads  across 
Isthmus.  Importance  of  canal  recognised, 
but  railroads  favored  meantime.  Further 
surveys  recommended.  (H.  R.  145,  30th 
Cong.  2d.)    ip^^OSySS. 

Aspinwall,  Stephens,  and  Chaunoey  memorial- 
ised U.  S.  Congress  tor  subsidy;  only  $250,000 
annually  to  aid  in  building  the  road  recom- 
mended; no  acUon;  annual  appropriation 
made  for  carrying  mails  across  Isthmus. 
P-99,  34. 

Treaty  with  Nicaragua  by  E.  Hise,  U.  8. 
charge  d'  affaires,  for  transit  routes  in  &vor 
of  U.  S.;  latter  to  defend  Nicaragua espedaUy 
against  pretensions  of  British  to  control  of 
lower  waters  of  San  Juan;  treaty  not  ratified 
by  U.  S.;  Hise  succeeded  by  E.  G.  Squier; 
latter  negotiated  treaty  in  behalf  of  Ameri- 
can company  composed  of  Cornelius  Van- 
derbilt  and  others;  not  ratified.  Both 
treaties,  however,  subjects  of  Clayton- 
Bulwer  treaty  1850.    P-99, 34. 

1850.  Clayton-Bolwer  treaty,  July  6,  1850, 
agreed,  among  other  things,  that  the  two 
contracting  parties  (England  and  U.  S.) 
would  support  or  encourage  such  i>er9ons  or 
companies  as  might  first  commence  ade- 
quately a  ship  canal  through  Nicaragua, 
which  terms  embraced  any  contract  pend- 
ing, this  latter  provision  in  the  interest  of 


tbe  company  SquJer  bad  negotistid  fet 
This  latter  ooaipaaj,  the  AmsriCBi,  i^ 
lantic  A  Pacific  Ship  Oaoal  Co.,  ineaipesai 
inNioaiBgoa.  P«9,34,35. 
CoL  O.  W.  Childs,  Pbilidlffphia,  i4>poiatK  iit 
ehief  engineer  of  tbe  canal  project  of  tb  i. 
A.  A  P.  Co.,  to  make  a  cacefbl  isstmneiai 
survey  from  ocean  to  ocean  for  a  line  of  k» 
tfon.   F-eO,36,71. 

1861.  The  A.,  A.  A  P.  Ship  Casal  Ca  »■ 
quired  a  separation  of  its  contract;  isttisci 
charter  for  an  additional  oompany  vtca 
would  establish  a  transit  route  sens  Us 
Isthmus  separate  from  the  caaal  projfC. 
This  accessory  company  maintained  a  la 
from  Qreytown,  up  the  San  Jmn,  arnss 
Lake  Nicaragua  to  Virgin  Bay,  tbeoce  bf 
stage  coaebea  13  mUes  over  a  good  roa<l  to 
San  Jnaa  del  Sur.  Route  much  tnvried  far 
years,  in  connection  with  the  inflox  of  set- 
tlers to  the  Pscifio  coast.   P-e9,34,3&. 

1809.  Col.  J.  J.  Abart  and  Lt.  CoL  V>.  T^ 
bull,  U.  8.  topographical  engineers,  at  ibe 
desire  of  President  Fillmore,  inspect«<i  tbr 
Childs  report  of  the  surveys  made  aotf 
the  Isthmus;  reported  plan  piacti^-n^: 
recommended  scune  changes.  RcpmesLr 
tives  of  the  British  QovemmeBt  were  se- 
lected by  the  latter;  commended  the  mnn 
of  the  information  obtained  by  CoL  CIM^ 
recommended  channel  20"  by  SO',  sod  :<Kk5 
of  300^.  Nothing  further  in  this  concerji^ 
done  by  the  A.,  A.  &  P.  Ship  Oaoal  i>. 
P^09, 3fl. 

1850.  The  Panama  R.  R.  was  increasiog  tte 
desire  for  vraterway  teansit  across  tbe  L:b- 
mus,  the  U.  S.,  Great  Britain,  sod  Tnaa 
being  among  the  most  active  in  tTfioroi 
probable  routes  and  in  searching  oat  cn^ 
ditkmal  lines  of  passage.  Three  IiiMsre»i^«-J 
major  attention:  The  San  Bias,  Caledtxa 
Bay,  and  the  Atrato.  £zpkirin|r  panic 
sometimes  aided  by  the  respective  Gomo- 
ments.  No  easy  routes  foond.  (Beport, 
Isthmus  of  Darien,  made  to  8ec  of  Sxri, 

*  by  Lt.  I.  O.  Strain,  1854;  Sen.  Ex.  Doc  U 
33d  Cong.,  ad  sees.;  and  wpart,  Lt  Jolua  T. 
Sullivan, U.  S.  Navy,  47th  Ooog.,ad  sei8..H. 
Ex.  Doc.  107.)    P-e9,37,38. 

1856.  The  President  of  Nieanpn  claims 
that  the  project  of  the  A.,  A.  A  F.  ^MP 
Oanal  Co.  had  been  abandoned,  and  decne 
was  issued  revoking  and  annulling  oootndE 
made  with  the  company;  protest  niade  hj 
the  company  unavailing.  F4MI|36. 

1858.  Nicaragua  and  Costa  Rica  anited  to 
grant  a  concession  similsr  to  tte  Sqpim 
concession,  to  Felix  BeQy,of  Fnoc»,  to 
construct  a  canal  from  the  mootli  of  tbe 
San  Juan,  by  way  of  the  river  and  Ult 
Nicaragua,  to  the  Pacific,  to  be  eiacu!^ 
by  a  oompany  to  be  fonned,  the  Fwodi 


pp.  23GT-2360  fori 
xpla.iiB.tioiifl,  etc.    J 
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GkyvommcDt  to  have  tbe  rif ht  to  Icttp  two 
"■rar  vonMla  on  Lake  Nicvagoa.  U.  8.  de- 
clax«d  tbe  latter  pioviaoiii  obnoxtoos.  Com- 
paziy  bUedjooDoeasloii  aimtilled.   P4W»aS. 

1.SCMMI7.  Li  responae  to  Senate  rwolatSoo, 

See.  "WtlOa  transmitted  raport  of  Rear  Ad- 

znlTBl   C.  H.  Davia  (S.  Ex.  Doc.  63,  SMli 

Cong.,  1st  Bess.),  on  reaolts  of  IsttamJan  ez« 

irmfrmttoos.   Accompanied  by  general  maps 

of  tbe  Isthmus  routes.    10  canal  and  7  road 

projects  enumerated.  Excluded  from  further 

consideration  the  Tehuantepeo  route  and 

t.tie   Hoodnnui  as  possesstng  little  merit. 

'Wttb  Teferenoe  to  8  routes  in  Nlcarsgua, 

streea  was  laid  on  the  obstactoa  connected 

thciewlth;   suggestion    made    that    easiar 

Foutea  mitiht  be  found  elsewhere.    Purthar 

examination  in  detail  much  needed  before 

it   would  be  reasonable  to  determine  the 

moat  practicable  route  across  the  Isthmus. 

Belief  expressed  that  the  Isthmus  of  Daricn 

Bbofuid  be  looked  to  flist  for  a  solntlgii  of 

tbe  problem.   1MNI»38. 

^ses.  Nicaragua  and  Oosta  Rioa  oontraoted 
with  Hichd  Chevalier,  of  France,  for  the 
Baxne  object  aa  hi  1S58.  Company  follad; 
contxBCtsmiolled.    F-Oe,  37, 115, 425. 

:l.B«|.187a.  PresldeDt  Grant's  flrst  inwwge 
to  CoDgnss  commended  an  American  oanal  on 
Axncricansoil.  Congress  promptly  responded 
W  providing^  for  further  explorations.  In 
^^^  Congress  authorised  the  appointment 
of  a  eommliwien  (Interooeanle  Canal  Com- 
^■*w»).  Kemben:  Oen.  A.  A.  Humphrsya, 
^^^^^  ot  Kngineeis,  U.  8.  Army;  C.  P.  Pat- 
**^»  Superintendent  Coast  Sonrey;  Com- 
***<»«»  Danid  Amman,  Chief  of  the  Bu- 
^  of  Navigition,  U.  8.  Navy.  CommisBioo 
^«W  examinatioDs  which  had  betai  made, 
o^  '^  PwgWBB,  and  assumed  authority 
^  otheia  to  be  made.  In  1870  Oapt. 
j^^\J*  ShuWdt  recommended  canal  line 
^^^  *t  the  head  of  navigation  in  the 


thm^^*^'  ^  dlvWfaig  ridge  at  Tarlfo, 
taj^l®  '^bon  of  Salina  Crus ,  the  PadHc 
^OQg  JH;  ^Poaed  canal  to  be  144  miles 
CoS  ^  ^«  locks.   (8.  Ex.  Doc.  6,  m 

fi.Naw  ^^ommander  T.  O.  Selfridgs,  U. 
the  1st V '  ^^  <*^««cted  to  make  a  survey  of 
"fcyaviftj"  0'  Oarien;  large  toioe,  assfoted 
^ '*»>)»   ^^- ^**^- ^<»- 1>3, 42d  Cong., 


*Jieiii^^J^*Q»  xonto  eramhied  by  Com- 
^.  0.  nJ^^^  •»*  Lull,  U.  8.  Navy. 


as  chief  civiUan  en^ 


Ma):  W.  IfoFarland,  Corpa  of  Engineers, 
U.  8.  Army,  who  went  over  tbe  country; 
report  fovoraUe;  rough  estlmato  of  01/  canal, 
$140,000,000.  (8.  Ex.  Doc  46,  Sad  Cong., 
Msess.)   lMN>»aO. 


18711.  Capt.  E.  P.  LuU  and  Mr.  Ifanoeal 
made  careful  instrumental  examination  of 
Isthmus  of  Panama,  along  the  line  of  the 
railroad.  Reported  in  fovor  of  line  4L7  miles 
long,  from  the  Bay  of  Limon  to  the  Chagres, 
to  the  divide,  thence  to  the  Bay  of  Panama. 
(8.Ex.Doc.75,56thCong.,3dsess.)  1MN>»40. 


1870.  The  Interoceanio  Canal  Commission 
unanimously  reported  in  tevor  of  the  Nica- 
ragua route— beginning  at  Oreytown,  thence 
to  8an  Juan  River,  thence  to  Lake  Nica- 
ragua, through  the  vallejrs  of  the  Rio  del 

« Medio,  and  the  Rio  Grande,  to  Brito,  on  the 
Pacific  coast.  (8.  Ex.  Doc.  15,  40th  Cong., 
1st  sees.)   P-e9»40. 


N^  ^"|^>^eaaio   Oanal  CommlaBiQn  also 
'^^^^t  on  NioBn«us  nmta  made  by 


1876-1877*  Provisional  oompany  organised 
France  for  waterways  aoross  tlie  Isthmus. 
Contract  made  through  Lt.  L.  N.  B.  Wyse, 

'  with  Republic  of  Colombia,  giving  pro- 
moters privilege  ibr  00  years,  without  any 
restrictfon  of  an  important  character;  general 
route  to  be  determined  by  an  international 
congress  of  engineen  and  others  about  1881. 
P4l0t  40,  41 . 

1879-1881.  International  Scientific  Congress 
assembled  Paris,  1879.  Decision  reached  ' 
that  the  best  line  for  a  maritime  canal  across 
the  Isthmus  was  from  the  Qulf  of  Limon  to 
the  Bay  of  Panama.  Concession  transferred 
to  the  La  Compagnle  Universelle  du  Canal  In- 
twoceanique  de  Panama  ( Panama  Canal  Co.), 
organised  1881.  In  later  years  this  company 
foiled,  and  went  into  liquidation.  The  new 
Panama  Canal  Co.  undertook  ite  work. 
^^00*  41. 

1861.  J.  B .  Eads  proposed  a  ship  railway,  by 
way  of  Tehuantopec.  Charter  obtained  from 
Mexico.  Belief  of  many  that  this  scheme 
most  practical  and  more  practicable  than 
canal  by  any  route  known.    1N4NI^  41. 

1884.  Treaty  had  been  negotiated  between 
U.  8.  and  Nicaragua,  authorising  construc- 
tion of  a  canal  by  the  former,  to  be  owned 
by  the  two  contracting  parties,  F^«0»  41, 
880. 

18M*  Foregoing  treaty  withdrawn  in  the 
8enato  of  the  U.  8.  by  the  President,  in  the 
belief  that  the  perpetual  alliance  it  propoaed 
with  Nicaragua  was  against  the  deblared 
policy  of  the  U.  8.,  F-90, 41. 

Nicaragua  route  again  surveyed  under  au- 
thority of  8ec.  of  Navy,  by  A.  O.  Mexiocal, 
who  prepared  a  special  plan.   (8.  £x.  Doc. 
00, 49th  Cong.,  1st  sees.)   P^-09,4l. 

1867-1880.   Nicaragua  granted  concession  to 
A.  0.  Menocal  and  others,  authoriaine  sYilp 
oanal  from  Oreytown  to  Brito;  lllc»    cotx- 
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Oflsskm  seotmd  from  Costa  Rica.  Name  of 
oompany,  "The  ICarltime  Canal  Co.  of 
Nloeragna."  Inoorpoiated  by  Congress, 
Feb.,  1889.  Failure  of  constmotion  com- 
pany; Nicaragua  declared  oontiact  forfeited; 
several  proposals  before  Congress  for  yean 
to  aid  company.    P-99, 41, 42, 380, 431. 

1895.  BiUpendlngforseyeralyearsforaboard 
of  engineers  to  ascertain  feasibility,  perma- 
nence, cost,  etc.,  of  canal  through  Nicaragua, 
passed  and  approved  Mar.  2.  Board  com- 
posed of  Lt.  Col.  Wm.  Ludlow,  Corps  of 
Engineers,  U.  S.  Army;  Civilian  Engineer 
M.  T.  Endioott,  U.  S.  Navy;  Alfred  Noble, 
civil  engineer.  Designated  as  "Nicaragua 
Canal  Board."  Reported  Nov.  1,  1806. 
(H.  D.  279,  54th,  1st)  Reported  it  was  im- 
practicable in  the  short  time  allowed  to 
make  satisfactory  examination;  recom- 
mended further  explorations,  etc.;  tentative 
estimate,  1133,000,000.   P-09,  42, 82. 

1807-1890.  Congressauthorisedoontinuation 
of  surveys  and  examinations  in  Nicaragua, 
as  recommended  by  Ludlow  Board.  New 
board  ibrmed— Rear  Admiral  J.  P.  Walker, 
U.  S.  Navy;  Col.  P. CHaiins,  Corps  of  Engi- 
neers, U.  S.  Army;  Prof.  L.  M.  Haupt,  civil 
engineer.  Deaignation,  "Nicaragjia  Canal 
Commission."  Board  reported  to  the  Presi- 
dent, May  0,  1809.  Route  fkvored  prac- 
tically that  of  ChUds  in  1852.  Project,  how- 
ever, calls  for  canal  SC  by  150%  with  locks 
665'  by  80^.  Provision  was  made  also  for 
regulation  of  lake  level,  never  before  ade- 
quately dealt  with. 

At  this  point  in  the  history  of  isthmian  in- 
vestigations, the  examinations  and  surveys 
made  under  the  authority  of  the  U.  8.  had 
dlspeUed  all  fictions  and  fanciful  views 
concerning  an  isthmian  waterway  passage. 

The  central  American  Republics  were  begin- 
ning to  realise  that  the  isthmian  waterway 
could  be  buUt  only  through  the  aid  of  some 
powerful  nation,  instead  of  by  individuals 
and  corporations.  There  was  evidence  that 
these  Republics  were  willing  to  entiv  into 
negotiations  toward  such  an  end,  provided 
proper  assurances  were  given  that  the  sover- 
eignties involved  would  not  be  disturbed. 
P-09. 42,  43,82. 

(b)  Projects  (Nlcaragiia  v.  Panama),  1800- 
1001.   (Seep.  2540  Of  this  Index.) 

The  subjects  embraced  by  the  above  title  are 
as  follows: 

—Choice  to  be  between  Nicaragua  and^anama. 

—Consideration  of  the  respective  rights,  privi- 
leges, and  franchises. 

—History  of  the  French  Panama  companies, 
including  consideration  of  what  they  had 
accomplished. 

—Canal  dimensions,  and  unit  jyrioes  for  con- 
struction, by  either  route. 

—Panama  route.  Details,  sea  level,  and  lock 
canals. 

—Nicaragua  route.    Details,  lock  level  canal. 

—Conclusions  favorable  to  Nicaragua  route 
after  comparing  the  features  of  both  routes. 

'—Later  conclusions  favorable  to  Panama. 


Factors  considered  by  Isthmian  Ganal  Com- 
mission No.  1: 


u 


The  passages  to  the  Orient  aroimd  the  Cap^ 
of  Good  Hope,  throng  the  Strait  of  MageOac 
and  around  Cape  Horn,  have  not  satisfied  the 
desire  for  a  direct  line  of  communlcatioo  est- 
ward  or  westward.  The  passage  north  of  tbe 
American  Continent,  discovered  (by  Mo- 
Chire)  in  1851,  and  that  north  of  A^,  fiist 
made  in  1870,  were  valuable  only  as  contzibo- 
tions  to  geographic  knowledge,  for  they  tn> 
through  arctic  regioDs,  where  the  loe  setdoa 
permits  a  oontinuous  voyage.  Lines  of  true- 
continental  railroad  connecting  Atlantic  md 
Pacific  ports  have  facilitated  tzsvel  and  cod- 
meroial  interoourse,  but  they  have  not  flQed 
the  place  of  a  ship  canal.  The  reopakig  of 
the  ancient  communication,  mainly  upon  a 
new  line,  between  th«  Mediterranean  See 
and  the  Indian  Ocean  by  the  oompleticn  of 
the  Sues  Canal  in  1860  has  made  the  inter* 
oceanic  connection  westward  of  less  ixDpor- 
tanoe  to  the  people  of  EmtHlw,  but  it  has  bed 
little  effect  on  the  American  Continent.  Tbe 
demand  that  the  American  Xsthmns  br 
opened  to  navigation  from  sea  to  sea  is  eech 
year  becoming  more  imperative.  Tlie  exto 
sion  of  our  territory  to  include  the  Hawaiiic 
Islands  and  afterwards  the  Philippines  btc 
made  this  connection  most  desirable  for  th^ 
proper  exercise  of  governmental  ftmctioK 
wherever  they  are  to  be  dischaised."  P-89i 
43. 

Probable  choice  of  routes  to  be  made  betwee 
Nicaragua  and  Panama.  (See  Phjsial 
(Characteristics;  Routes.) 

RIGHTS,     PRIVILEGES,     AND    TRJS- 
CHISES.    (Chap,  vm.)   B-OO^  U5>lfiO. 

Contents:  Requirements  of  law  as  to  invei^ 
gation;  proposition  before  Congress  v» 
that  U.  S.  should  construct,  mafritaht,  and 
operate  a  navigable  waterway  thxoo^ 
territory  of  foreign  States;  can  not  be  doot. 
"under  law  of  nations,''  without  "their" 
consent.  Sovereignty  of  U.  8.  over  coia! 
route  not  requisite.   P-OO,  115. 

Strip  or  sone  5  miles  wide  from  center  thencf 
on  each  side  recommended;  U.  S.  "sbocM 
have  power  to  protect  the  entire  line  trcci 
intrusion  by  evfi-disposed  persons,  {urevfixt 
smuggling,  regulate  the  kinds  of  bosioesE 
that  ordinarily  require  control,  and  enforte 
police,  sanitary,  and  other  appropriate  mie 
and  regulations,  as  well  as  oontracts  r^iticc 
to  the  construction  and  operatiosi  of  tbe 
canal,"  P^OO,  11^. 


If  rights,  privileges,  and 
they  should  be  removed, 
examined.   P-OO^  116. 


eifc-1. 

to  be 


Treaties  relating  to  Nioangua  roota  (see  Tmt 
ies):  Costa  Rica  also  Interested.  Tnati 
between  U.  S.  and  Nioacagaa,  1867.  P-00. 
lie, 

Frelinghuysen-Zavala  treaty,  1884,  F4IOi  UT. 
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tiarltliiM  Cuul  Ca.  of  Sle^nftm  InmrporaMd, 


»(II.  » 


,  ?*b. 3 


.  18S9.    I 


TnatiM.)  ConomiDii  af  Utrlttm*  Cuial 
Co.  ftKlclM,  imSandlBW.  P-eO,l2i. 
ConcMilini  to  Intaniomnk!  Cunl  Co.,  isw. 
Oompaiij  IkUvI  to  make  Aecond  |»ayni«iit 
100.  Conoeblon  dr 
«d,  IMO.    F-09.113. 

a,  ambraclng  ligbta  ot  nsvl- 
ptkjn  of  Lake  Nlcangtu  and  8bi]  Jirui 
Rfrir  hj  lUun,  by  Mlonciu  Hall  Altoni 
NiTlcktlan  &  TradlDK  Co.,  Atlti  StHriuhip 
Co.,  Cwlbbno  &  FkUb  Timiult  Oi  ,  elc, 
F-9e,  m,  lU. 

Boonduy  b«tw«D  NIetngiu  and  Qbu  Rica. 
Tmtr  bstwMD  U.  S,  and  Coau  Riis,  l«ig: 
Tent;  betvMn  C«U  Rica  and  Rpelo,  IMO. 
T-9»,IU. 

BalVMn  Costa  Rica  and  NloansUB,  IM0, 
Oths  Inatlai.  Polk;;  o[  Ciata  Rica,  elo., 
itialiDf  to  lDl«nicaaiiJo  canal.   t-OO,  12£. 

Coacaalon  hj  Coala  Rloa  to  Nloanciu  Canal 
(Sm  Tnatlis.)  P-Sft,  lis. 


Iitbmlan  Canal  ComnilsilDu  No.  t  lepoit  "an 
obUiatlinu  mm  In  force  to  prerent  an  anH- 
moit  wltb  the  U.  S.  lelatlvo  to  >  canitJ "  (via 
Nloaragui  and  Costa  Rka).  Former  unwil- 
llDgiitH  o[  Nicaragua  acd  Coita  Rica  !•>  tmvB 
Ibalr  urritorka  "occupied  by  uothT  nu- 
tlonallt;  avan  lor  the  purpOH  o[  pmnioilng 
Itu  comnurclal  and  Induitrial  deralcpment 
of  tbe  State  "  passing.  Opinion  grok-lut- 1 bat 
canal  can  ODlr  ti«  ooaitnicUid  with  Ihi-larea 
naouron  "and  abundant  meaiu  ol  a  niUInf; 
OovannMDt."  Protocols  with  NlcurngUB 
and  Costa  Rica,  IWO,  exprcsalnc  wlUlngiuas 
thatU.R.shouldmakcoaiul.   T^S,IX,ill. 


Trsatlas  ralating  to  Pan 


iarDaU(s«a  Trent  iea): 
,or"NBwaranailB," 
aittvasdeslgiutcdprkittoisei.   P-0)l,lZ7. 

Tbough  waten  of  th«  (wo  oceana  onlr  30  iiillfa 
apart,  no  action  taken  by  U.  3.  to  i^wiira 
privllcga  UDin  IMS.  Treatjr  of  1840  swttr- 
InKtnnslltlgbla.ratUedlMB.  In  return  [or 
the  advantagss  and  favon  acqulm),  nml  iu 
order  to  aeeure  thoii  tranquil  enJojTPfTi  i ,  llie 
United  eiates  Kuaianteed  to  New  OnnudB 
the  perlect  neatrall  ty  at  the  Irtbmus,  sd  i  hut 
the  [r«e  trauslt  [rom  the  one  totbeothnr  <«a 
might  not  be  Intorrupted  during  tho  eilat- 
enceol  the  treaty;  the  United  States  fur  thrr 
guaranteed  the  righli  of  eoverel^ly  and 
property  wbi^h  New  Granada  had  ami  pos- 
sessed OTBT  the  sold  territory.    P-MJ,  127. 

Treaty  ot  Colonibia  with  France,  iSS6;  wilh 
Bialn,IB81;  variousotbertrBStlH,F-ft!l,  ]Si. 

Contract  with  Panama  Co,  (French)  for  nill- 
load,  1S47,  Frlvllegra  of  French  eonipony^ 
Upaad.lStS.  OrantreviYed,lg«,ln  btorut 
Panama  R.  R.  Co.  (American).  Road  cnni- 
pleted,  ISSi.  KIgbta  ot  Panama  R.  It.  Co. 
F-99. 128, 12a. 

Contnu^  with  Wyse,  1879,  lor  canal,  llwllfl- 
oatlon.  In   behalf  ot  Inteniatlonal    IntaT' 


\ 


2556      INDEX  TO  BEPORTS,  CHIEF  OF  EKGIKEEBS,  IT.  S.  ARMY,  1866-1^11 


ooeanlo  Oanal  Aaooiatiaii  of  Fnooe.  New 
ocmtract,  1878.  Guial  route  to  be  deter- 
mined  by  inteniatioiial  comnilaBioin  of  ex- 
perts. OatUne  of  rlishts  of  Colombia  sad  the 
ooDoeBsian  bolden,  etc.   Pi^QB,  120. 

Ezpeitooimiiission  ( 135  delegates,  11  from  U.  S.) 
aftsr  session  of  2  weeks  idecided  best  location 
was  from  Oolf  of  Limon  to  Bay  of  Panama; 
8ea4Byel  canal  plan.    P^00»  130. 

Panama  Canal  Co.  organised  to  work  on  Wyse 
grant,  1881.  Failed,  1888.  New  agreement, 
1890,  on  behalf  of  receivers.  Contract  ex- 
tended to  1904;  again,  to  1010.  (See  Treaties.) 
Fue9,130. 

1804  a  new  company  organized, "  New  Panama 
Canal  Co.,"  acquiring  rights  of  old  company, 
P-09,130,131. 

"No  treaties  exist  giving  U.  S.  the  right  to 
occupy  Nicaragua,  Costa  Rioa,  or  Colombia 
for  canal  purposes,"  P^-09, 131. 

Terms  must  be  arranged  by  diplomatio  negotia- 
tions. Concessions  from  Nicaragua  and 
Costa  Rica  declared  forfeited. 

Cost  to  U.  S.  of  acquiring  the  privilege  of 
entering  and  occupying  the  territory  of  the 
States  through  wfiich  the  different  routes 
extend,  P-09, 131. 

Nature  of  title  required.  Unlimited  control 
by  n.  S.  desirable.  Compensation  therefore 
should  be  definite  in  amount.  Probable 
bases  in  determining  compensation;  Isth- 
mian Canal  Commission  No.  1  had  no  power 
to  negotiate.  Hise  treaty  (see  Treaties),  1840, 
with  Nicaragua.  Contract  of  Nicaragua,  1840, 
with  American,  Atlantic  &  Pacific  Ship 
Canal  Ck}.    P-09, 132. 

Frelinghuysen-Zavala  treaty,  1884  (U.  8.  and 
Nicaragua).  Contract  between  Nicarsgua 
and  Maritime  Canal  jCo.,  1887.  Contract 
between  Nicaragua  and  Interooeanio  Canal 
Co.,  1896.    (See  Treaties.)    P-00,133. 

Contract  between  CkMta  Rica  and  Maritime 
C^nal  Co.  WayoxMU  for  direct  n^;otiations 
with  Nicaragua  and  Costa  Rica.   P-99, 134. 

Way  not  open  for  direct  negotiations  at 
Panama.  Privileges  of  Panama  R.  R.  Co. 
continue  to  1066;  of  canal  company  to  2000. 
P-eO,  134. 

Both  companies  prohibited  from  ceding  privi- 
leges to  foreign  Government.  These  privi- 
leges subject  to  conditions,  etc.,  which  would 
not  give  U.  8.  the  control,  etc.,  desired. 
P-09, 135. 

New  arrangements  necessary  if  U.  S.  shall 
build  canal.  "Relinquishment  by  canal 
company,  with  consent  of  Colombia,"  of  its 
privileges  to  U.  6.  "would  leave  the  way 
open  for  treaty  negotiations  between  the  two 
Governments  to  ascertain  whether  Colombia 
will  consent  to  the  occupation  of  its  territory 
by  the  V.  S.  for  the  construction  of  a  canal 
to  be  under  Government  control,  manage- 
ment, and  ownership,  etc."   P^OO,  135. 

"The  U.  8.  can  obtain  from  Ck)lombia  no 
concession  that  does  not  have  the  approval 
of  the  company,  and  Its  oonoessions  do  not 


permit  the  company  to  trsnsier  or  attspt 
to  transfer  its  rights  to  a  forrign  Govas-' 
ment,"  P-4W,  136. 

Negotiation  with  New  Panama  Canal  Co., 
through  President  Hutin.  Queries  pco- 
pounded  by  Isthmian  Gsnal  Cpmnifeiflp 
No.  1  to  company.  Delays.  Soggcstitm  g( 
company  that  it  reinoorixirate  in.  New  Yofc, 
and  the  U.  B.  become  majority  stockholds; 
minority  to  be  New  Pananoa  Csnsl  Ca, 
and  income  to  latter  protected  in  oppostioD 
to  any  policy  of  U.  S.  to  lower  tolls.  B^ 
erence  to  S.  Doc.  188,  56th  Cong.,  1st  sea^ 
pp.  41,  42,  relating  to  sale  of  its  rights.  Co- 
lombian Government  "would  give"  its  coo- 
sent  to  company  making  a  sale  and  tzansler 
"  if  satisfactory  arrangements  and  conditioDi 
could  be  agreed  upon."   P<^Bd»  196,  U7. 

Table  representing  the- intrinsic,  or  resl  and 
absolute,  value  of  the  work  already  done 
and  the  other  property  owned  by  new  Psd- 
ama  Canal  Co.  up  to  Oct.  4, 1001,  on  Isthnas, 
$100,141,600.  In  addition,  compensation  ns 
proposed  for  the  possible  profits  which  migbt 
result  from  operation  of  canal,  ranging  from 
0.5  franc  per  ton  for  a  traffic  of  7,000,000  toes 
annually,  to  3  francs  per .  ton  for  tn^Bc  d 
20,000',000  tons  annually.  P-98,  US. 

Company  requested  a  new  examfnatinn  of  Us 
schedides;  rejected  by  Isthmian  Canal  Com> 
mission  No.  1,  as  latter  felt  sufficinit  ci- 
amination  had  been  made,  and  time  of  fiial 
report  wss  approaching  rapidly.  IsthmiBa 
Canal  Commission  No.  1  named  Kor.  5, 
1001,  as  last  date  for  decision  of  New  Panssis 
Canal  Co.    P-90,130. 

Betore  the  time  set,  President  Hutin  nsmed 
price  given  above,  but  withdrew  claim  to 
compensation  on  future  traffic  basis  "as  an 
act  of  conciliatioii."  Correspondenoe  iriU> 
the  company.   P-OO.  140-160.. 

Documents  furnished  Isthmian  Csnal  Cono- 
mission  No.  1  by  New  Panama  Canal  Co., 
P-99,  215. 


HISTORICAL  NOTES  RELATIVE  TO 
THE  UNIVERSAL  INTEROCEANIC 
CANAL  CO.  (1880-1804)  until  the  organiia' 
tkm  of  the  new  company.  Preliminary  r»- 
marks:  "Now,  therealdauseof  thedows^ 
of  the  old  Panama  Co.  was  the  lack  of  tie 
serious  studies  which  should  have  preceded 
its  organization." 

CHAPTER  1,  1880-1880:  Brief  sketch  of  the 
discoveries,  explorations,  and  plans  Ibr  mart* 
time  canals  on  the  American  Isthmos  until 
1870.    P^-Oe,107. 

The  International  Congress  of  Surveys  tot  an 
interooeanic  canal,  1870,  P-^O,  100. 

The  first  issue  of  shares,  P-^8, 201. 

The  International  Survey  CommissioD,  P^ 
201. 

The  0>uweux  and  Hersent  contract;  sqcms 
of  the  second  issue  of  shares,  P^oo,  202. 

The  superior  advisory  commission  lor  tbe 
work,  P-00, 203. 


"See  pp.  2357-2360  fori 
.    explanations*  etc.    J 


THE  PANAMA  CANAL. 


2557 


PmcfaaM  of  the  ibana  of  the  Panaxna  R.  R. 
Co.  from  the  American  owners,  P^00»  304. 

The  small  contracts,  188jm885.  Nmneroos 
work  yards  opened.  The  highest  peaks  at- 
tacked. Examination  hy  Engineer  in  Chief 
of  Bridges  and  Roads  Dingier  of  the  entire 
plan  for  a  sea-lerel  canal.  "His  report  Is 
the  c«iy  full  statement  of  the  question  that 
has    been   made."   Oatllne   of  his   plan. 

F-eo,dM,ao5. 

The  large  contracts  (U85-1887-1889).  Canal 
work  divided  Into  5  sections.  E3q;Mrt  engi- 
neers after  personal  examination  did  not 
hesitate  to  declare  that  the  hopes  (engineering 
plans  and  methods  relating  to  8ea4evel  canal) 
entertained  by  De  Lesseps  were  without 
foundation.   F-eo>206. 

The  temporary  canal  with  locks  (1887-^); 
plan  huiiiedly  made,  ^^OOi  207. 

Receiver  appointed,  1880,  Pi^QB*  200. 

CHAP.  U:  Receipts  to  Mar.  8, 1800, 1,328,603,- 
078.74  francs,  and  expenditures  1,313,418,- 
840.28  francs.  Cube  of  excavations  done, 
£0,641 ,079,801  coble  meters;  metallic  parts  of 
locks,  over  20,000  tons;  plant,  especially 
housed  plant,  in  good  order,  and  probably 
saffldent  for  completion  of  work;  dwellings 
for  accommodation  of  28,000  to  27,000  work- 
men. The  commisBlon  (receivers)  estimated 
value  of  useful  work  done,  and  of  machinery 
at45O/X»,000fiancs.    P^-OB,  200, 210, 211. 

CHAP,  m:  The  liquidation  (188»-1804).  Re- 
ceiver thought  new  company  might  be 
organised.   Pi'99,211. 

Receiver's  commission  of  survey  reported  it 
was  possible  to  complete  canal  in  8  years, 
with  a  system  of  locks  having  a  lift  of  from 
8  to  11  meters,  united  In  groups  on  each 
slope;  that  plant  was  ample;  and  that 
SSOfiOOflOO  francs  needed  to  complete  work. 

1880,  L.  N.  B.  Wyse  gained  fhxm  Colombia 
extension  of  10  yean.  New  contract  signed 
Apr.  14, 1803,  granting  extension  untfl  O^, 
31,  1894,  to  organise  new  company  which 
should  have  10  years  to  complete  canal. 
By-laws  of  New  Panama  Canal  Co.  filed 
June  20,  1804;  capital,  650,000  shares  of  100 
francs  each— fiO/)00  shares  to  go  to  Colombia. 
P-99»212,213. 

DIMENSIONS  AND  UNIT  PRICES: 
Greater  part  of  world  sea  oommerce  carried 
on  by  ships  of  moderate  sise.  In  view  of 
increasing  draft  of  ships,  35'  of  water  fixed 
as  minimum.   Pi^QB*  44. 

Width  of  locks  fixed  at  84';  length,  740^,  F-^OD, 
44,45. 

Prism  of  various  canals;  bottom  width  of  160^ 
fixed.  Side  slopes  variable;  1  on  3  in  soft 
earth,  and  1  on  2  above  water;  in  firm  earth, 
2  on  3,  and  1  on  1  above  a  berm  lO'  by  f/ 
underwater.  In  rock,  the  sides  to  be  vertical 
from  the  bottom  to  a  berm  5'  above  water, 
with  slopes  of  4  on  1  In  hard  rock  and  2  oo  1 
in  soft  rock  above  socb  berm.  Pm0»45. 


Slope  of  1  on  1  in  Culebra  Cut,  and  retaining 
walls  when  required,  P-09«  45, 40. 

Width  of  channels,  200^,  250^,  260^,  SOO',  320^, 
500^,  OOO'.  Locks  788'  to  703'  long  from 
quoin  to  quoin  to  give  740'  clear.  Twin 
locks  and  guard  gates  provided.  Inter- 
mediate gates  proposed,  to  lock  smaller  ships. 

p-ee,  46. 

All  locks  to  have  rock  foundations;  floors  to 
be  protected  by  concrete  inverts.  Walls  of 
locks  to  be  concrete  mainly;  climate  tsvor- 
able  to  concrete.  Culbert  linings  to  be  pro- 
tected by  1"  iron.  Gates  of  steel,  based  on 
actual  designs  made  by  U.  S.  Board  of 
Engineers  on  Deep  Waterways  (1900) 
(from  Great  Lakes  to  Atlantic  Ocean). 

Unit  prices:  Hard  rock,  $1.15  c.  y.;  soft,  80 
cents.  Earth  removed,  45  cents  c.  y.;  by 
dredge,  20  cents.'  Rock  removed,  under 
water,  $4.75  o.  y.  Embankments  and  back 
fill,  60  cents  c.  y.  Rock  in  Jetty  construc- 
tion, $2.50  c.  y.  Stone  pitching,  $2  sq.  y. 
Clearing  and  grubbing,  Nicaragua,  $200  per 
acre;  other  routes,  $100  per  acre,  (^ncrete, 
in  place,  $8  c.  y.  Finished  granite,  $60  c.  y. 
Covert  Uning,  brick,  $15  c.  y.;  metal  lining^ 
0.04  cent  ixmnd.  Metal  in  locks  and  sluices, 
0.075  cent  pound. .  Allowance  for  each  lock 
chamber  for  operating  machinery,  $50,000. 
Power  plant,  each  group  of  locks,  $100,000. 
Timber  in  locks,  $100  M  b.  m.  Sheet  piling, 
spillways,  $75  M  b.  m.  Bearing  piles,  spill-' 
ways,  50  cents  linear  foot.  Pneumatic  Fo^k, 
Bohfo  Dam,  $20.50  c.  y.  Caisson  work, 
Conchudo  Dam,  $20  c.  y.  Railroad,  com- 
plete, $75,000  per  mUe.  20  per  cent  ad- 
ditional for  contingencies.    F^-99*  47, 48. 

PANAMA  ROUTE:  (See  Prt^ects,  1486-1800. 
above.)  Route  surveyed,  1875,  by  Com- 
mander E.  P.  Lull,'U.  S.  Navy.  Recom- 
mended canal  with  locks,  26'  deep,  and  bot- 
tom width  of  60^  to  72'.  Locks  to  be  460^ 
long  and  oy  wide.  Summit  level  fixed  at 
124'  above  tide  level.  12  locks  proposed,  on 
each  side.  Dam  across  Chagres  River  to 
dam  up  water  supply.  Estimate,  104,511,360. 
F-00,56. 

In  1876,  the  Socl^t^  Civile  Internationale  du 
Canal  Interoctenique  sent  an  expedltfon  un- 
der Lt.  L.  N.  B.  Wyse, of  the  French  Navy  to 
make  surveys.  He  obtained  a  concession.  In 
1879  an  international  congress  of  experts  (ma> 
jorlty  Franch),  under  auspices  of  F.  de  Les- 
seps, recommended  canal  at  Panama  location, 
at  sea  level,  without  locks.  The  Panama  Ca- 
nal Co.  immediately  organised.  Purchased 
W]rse  concessfon.  Two  years  devoted  to 
surveys  and  examlnatfons.  Operations  on 
large  scale  began  1883,  for  sea-level  canal 
20.5'  deep,  and  bottom  width  of  72',  involv- 
ing excavation  estimated  at  157,000,000  e.  y. 
Line  laid  about  47  miles  long  to  obtain 
curvature.  Maximum  height  on  center  line 
of  Culebra  Cut,  about  333' above  sea.  Among 
various  schemes  to  control  fioods  of  Chagres* 


2558      INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ABMY,  1866-lSK. 


dam  proposed  at  Qaxnboa;  decided  later  to 
be  impracticable;  problem  never  solved 
(by  Panama  Canal  Co.).  Cost  estimated  by 
De  Lesseps  at  $127,600,000  time,  8  years. 
Works  continued  on  this  plan  until  1887. 
Then  evident  that  sea-level  canal  not  com- 
pletable  within  estimates.  Temporary  plan 
of  lock  canal  adopted;  summit  level  to  be 
supplied  from  Chagres  River  with  pumps. 
Company  bankrupt,  1889.  (See  Historical 
notes  relating  to  Panama  Canal  Co.,  above.)- 

Recelva''s  commission,  after  study,  esti 
mated  canal  could  be  completed  in  8  years; 
cost  of  completion,  $112,500,000  or  $174,600,000. 
P-e9,66,57. 

Legal  difficulties,  but  New  Panama  Canal 
0>.  formed.  Work  continued;  by  1890  had 
removed  about  5,000,000  c.  y.  In  1806  a 
special  commission  of  14  engineers  (European 
and  American)  submitted  a  report  (repro- 
duced in  S.  Doc.  188,  56th  Cong.,  1st  sess., 
pp.  4^-83);  reported  canal  could  be  built 
according  to  the  current  project.  The  en- 
gineering problems  considered  solved,  but 
the  continuous  financial  problem  made  more 
difficult  by  the  appearance  in  the  field  of  the 
U.  S.  as  a  probable  competitor  in  the  forming 
of  an  Isthmian  Canal.   P-99, 50. 

Plan  of  the  new  company  involved  2  levels 
above  the  sea  level— one  an  artificial  lake  to 
be  made  with  a  dam  at  Bohlo,  to  be  reached 
with  2  locks;  and  a  summit  level  to  be  reached 
with  2  locks  from  the  lake.  The  summit 
level  to  have  its  bottom  68'  above  the  sea, 
to  be  suppUed  with  water  by  a  feeder  leading 
from  an  artificial  reservoir  to  be  made  at 
Alhajuela,  in  the  upper  Chagres  Valley,  the 
ascent  on  the  Pacific  side  to  be  likewise  by 
4  locks'.  The  canal  to  have  a  depth  of  29.5' 
and  a  bottom  width  of  98'.  General  location, 
the  same  as  that  adopted  by  the  old  com- 
pany. Lock  chambers,  32'10"  x  82^  z  738'. 
Lifts,  26'  to  33'.  Cost,  $101,850,000,  not  in- 
cluding administration  and  finance. 

A  second  plan  worked  out,  apparently  prefer- 
able, but  taking  more  time.  Upper  level 
omitted,  the  cut  through  the  Continental 
Divide  being  deepened  until  its  bottom  was 
32^  above  the  sea;  Lake  Bohio  made  summit 
level,  fed  directly  by  Chagres;  one  flight  of 
locks  on  Atlantic  side  and  one  lock  on  Pacific 
side  omitted;  feeder  from  Alhajuela  omitted, 
but  dam  there  retained.  Estimate,  $105,- 
500,000.    P^9,50,60. 

Old  Panama  Canal  Co.  began  Its  work  without 
adequate  knowledge  of  the  physical  condition 
at  the  Isthmus. 

Much  physical  data  gathered  by  the  two  com- 
panies. Made  available  for  uses  of  Isthmian 
Canal  Commission  No.  1.  Found  essentially 
correct.   P-e9,60. 

Study  of  plan  for  canal  by  Panama  route  to  be 
bufit  by  U.  S.  Made  on  a  diflerent  basis 
than  would  be  adopted  for  a  commercial 
corporation.  Time  of  less  vital  importance; 
funds  problem  much  diminished.     Canal 


should  pennit  passage  of  craft  of  largest  sai 
for  years  to  come.  F>Od»6O,0L. 
A  great  natural  difficulty  the  oontitd  of  t!8 
Chagres  River.  Ezoeasive  lainAJl,  sad 
precipitous  slopes  of  the  valley  give  ziver  t 
torrential  character.  Rose  23%  iSBQ,  in  H 
hours.   P-e9,61. 

Sea-level  plan  rejected  by  IstlimiBD  CaosI 
Commission  No.  1.  EjccavatJoii  requiml, 
about  266,228/X)0  c.  y.  Coat  oi  plan,  Gti,- 
000,000.    Time,  20  years.   F-Ofl»61. 

Canal  with  locks  simpUfles  problem  of  flood 
control,  but  introduces  the  problem  of  sup 
plying  the  sonunit  level  with  water.  Tocal 
amount  required  to  c^erata  canal  for  a 
traffic  of  10,000,000  tons  per  annmn,  1,063 
cable  ftot  per  second.  Study  of  the  flood 
discharge  of  the  Chagres,  and  lor  location  of 
impounding  dam.  Hei^t  of  spilhray  titd 
at  85'  above  mean  tide;  spillway  to  be  & 
fixed  weir  2/)00' long.  Crest  of  dam  placed  st 
100',  and  top  of  lock  walls  and  gates  at  H, 
to  make  them  entirely  sate  from  sevensi 
floods.    F-M>,62,«3. 

Annual  flow  of  the  Chagres  and  the  topograpbj 
of  the  country  Csvorable  t^  a  very  Urgt 
increase  in  the  water  sopply.  Reserrair 
can  be  constructed  at  AUu^fiiela  with  i 
capacity  for  storing  an  additional  volmae 
4  times  that  '<now"  provided.  Overflcrv 
disponed  of  through  natural  and  artifkiti 
ohannela  to  the  Chagres  Jliver,  tbenee  ts 
sea.   P-90,62,63. 

Canal  as  pnjeoted  by  the  Isthmisn  Ctcai 
Commission  No.  1  may  be  dcBcrfbed  ss  feir 
lows:  Beginning  at  the  6-istliom  line  in 
Limon  Bay,  a  channel  500'  wide  at  bottom, 
with  side  slopes  1  on  3  excavated,  corrii^ 
gently  to  the  left  upon  a  radius  of  t^Xff. 
until  it  reaches  a  point  Just  inside  the  jetry 
of  the  old  Panama  Canal  Co.  Hereitchao^ 
direction  to  the  right  upon  a  curve  of  3^.^ 
radius,  then  conducted  on  a  straii^t  Une  for 
2,000'  to  a  point  2.39  miles  fkom  deep  vsier 
in  the  bay.  For  about  a  mile  this  vide 
channel  is  inside  the  shore  Une,  fbnniag  s 
narrow  but  weU  protected  harbor.  Veartte 
apex  of  the  second  curve  the  bottom  vidtb 
is  increased  to  800'  for  800',  for  a  turniog 
basin.  Estimate,  for  this  entianoe  sod  btf- 
bor,  $8,057,707,  of  which  $1,936,991  for  vok 
outside  the  Jetty.  Annual  cost  of  suJo- 
tenance,  $30,000.    P-IM>,63andpls.21,22,e 

Colon  to  Bohio:  Bottom  width  laor,  side  s]0p« 
1  on  3  for  1.86  miles  through  swamp,  ledooed 
to  standard  used  in  firm  earth,  for  ISi^ 
miles  to  Bohio  Locks.  Length  of  tevd,  li^ 
mfles.  Esthnate,  $11,099,999,  lodndiaf 
$161,347  for  levees  to  exclude  flood  vate^ 
and  $299,000  for  the  lower  approach,  \^ 
long  to  the  lock.    Fugg,  63. 

Bohio  Locks:  Double  fii^t  of  locks;  total  UR 
varying  ftom  82'  to  90'  at  the  maximoB^ 
41  to  45  to  each  lock;  nonnal  lift,  85'.  Lo^ 
tion  that  of  French  company.  E8tiioat»r 
$11,567,275.    F-90,63andpL24. 


See  pp.  2357-2360  fori 
explanations,  etc.  *  J 
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Lake  Bolilo:  Above  locks  cazuQ  enters  artificial 
lake,  known  as  Lake  Bohio.   Broad,  deep 
water  for  first  7  miles.   Length  of  oliannel, 
12.68  mOes  from  the  locks  to  the  point  where 
the  canal  leaves  the  Chagres.    Sectiqp  ex- 
tendla  0.93  mile  farther,  to  where  it  enters 
the  cut  through  the  divide.      Estimate, 
92,952454,  including  $434,400  for  the  upper 
approach  to  the  Bohio  Locks. 
Obfepo  guard  gates:  Near  entrance  to  summit 
will  be  placed  a  pair  of  gates  lOO'  wide,  so 
that  if  it  should  become  necessary  to  draw 
off  the  water  from  the  summit  cut  the  level 
of  Lake  Bohio  would  not  be  affected.   Esti- 
mate, 9205,434.   P-4W,64. 
Colebra  Cut:  The  summit  cut,  7.01  miles  long 
from  the  Obispo  gates  to  the  Pedro  Miguel 
Locks.    The  highest  point  about  5  mUes 
from  the  Obispo  gates,  where  the  bottom 
'    of  tbe  canal  at  the  axis  is  286'  below  the 
natoial  surliBoe  of  the  ground,  this  is  the 
famous  Culebra  Cut.    This  cut  estimated 
on  a  basis  of  a  bottom  width  of  ISO',  with 
side  slopes  of  l  on  l  (cut  would  probably 
not  be  finished  with  this  uniform  slope,  "this 
furnishes  as  correct  a  basis  of  estimate  as  can 
now  be  arrived  at").    Entire  cut  to  be  lined 
with  masonry  walls.    Broad  benches  on  each 
side  to  airest  slides  and  for  P.  R.R.    "Much 
has  been  said  about  the  instability  of  the 
Cttlebia  Cut;  in  point  of  iaietf  there  is  a  day 
in  the  upper  portion  of  the  deep  cut  which 
flows  readily  when  saturated,  but  which  will 
give  little  trouble  if  thoroughly  drained; 
probably  nine-tenths  of  the  material  would 
natuxally  be  classed  as  hard  clay  of  stable 
chaxBcter;  it  would  weather  somewhat,  and 
the  surfiioe  might  require  some  repairing  with 
concrete  in  bad  places,  a  practice  common  in 
deep  cuttings  in  Europe.    This  day  disinte- 
grates rapidly  in  water,  and  for  this  reason 
the  canal  prism  should  be  confined  between 
masonry  walls.    With  the  provision  made 
for  broad  benches  on  each  side,  on  which 
any  slight  slides  would  be  arrested,  it  is 
believed  that  no  trouble  will  be  experi- 
enced.  *  *   *    It  would  probably  take  8 
years  to  excavate  this  seotkm  of  the  canal." 
Estimate  of  the  6.08  mUes  of  heavy  work, 
$41,040,480;  of  the  entire  7.01  miles  between 
Obispo  gates  and  the  Pedro  Miguel  Locks, 
644,414,460,  induding  the  upper  approach. 
Time,  8  years.    Excavation,  43,237,200  c.  y. 
Hugeness  suggests   thorough   organization 
and  tools.    "Ample  ground  for  deposit  of 
spoil."    Cost  estimated  at  80  cents  c.  y.; 
bad  management  might  make  it  61  c.  y.; 
good  management  might  make  it  60  cents 
c.  y.    pue9,64. 
Pedro  Miguel  Locks:  Sfanllar  to  Bohio  Locks. 
Aggregate  lift,  64'  to  62^.    Estimate,  includ- 
ing an  adjacent  dam,  60,061 ,321.    F-OS,  66. 
Pedro  Miguel  level:  From  Pedro  Miguel  Locks 
to  last  lock,  at  Miraflores,  1.33  miles.    Esti- 
mate, 61,102,286,  faiduding  6388,880  Ibr  lock 
approaches  at  each  end .    P-e9, 65,  pL  26. 


Miraflores  Lock:  Lift  varying  from  18'  to  38' 
m.  1.  w.  Spillway  required.  Estimate,  lock 
and  splUway,  65,781,401.    P-e9, 65,  pi.  25. 

Pacific  maritime  seotkm:  For  4.12  mfles  be- 
yond the  Miraflores  Irfxsk  canal  extends 
through  a  low,  swampy  country,  through 
which  the  Rio  Orande  runs.  Brings  canal 
to  i>oint  La  Boca,  where  the  Panama  R.  R. 
has  constructed  a  large  and  substantial 
wharf.  Dredged  channd  200^  wide,  with 
slopes  of  1  on  3,  will  extend  from  this  point 
4.41  miles  to  the  6-fiAthom  line  in  Panama 
Bay.  Esthnate,  612,427,071,  of  which  61,464,- 
513  is  for  work  outside  of  La  Booa.  P-O0p 
65. 

Bohio  Dam:  Most  important  structure  on  the 
line.  107  borings  made;  reached  rock.  Ma- 
sonry dam  held  to  be  safer  than  earthen  dam. 
P-09,65. 

Width,  20^  at  top;  length,  2,546'.  Total  height 
above  lowest  part  of  foundation,  228'.  M»> 
sonry  core,  SO'  thick  at  and  bdow  devation 
—90.  From  that  levd  it  tapers,  to  a  thick- 
ness of  8'  at  top.  Estimate,  66,360,640. 
**  Beton  actual  construction  a  better  location 
may  be  found,"  and  the  cost  reduced. 

Oigante  Spillway:  Dam  of  concTBte.  Crest  at 
elevation  85,  terminating  in  an  apron  at 
devation  65.  Esthnate,  61,200,410.  P^O, 
66. 

Pena  Blanca  swamp:  Water  from  spillway 
vriU  flow  across  country  to  this  swamp, 
thence  into  the  Agua  Clara  swamp  by  an 
artiflcial  channd.  Esthnate,  62,448,076. 
P-e9,67. 

Chagres  diversion:  In  neighborhood  of  Qatun 
valley  contracts;  diversion  of  Chagres  need- 
ful. Channd  made  by  the  Panama  Canal 
Co.  not  ample.  New  one  necessary.  Esti- 
mate, 61,029,062. 

Levees:  Low  region  above  and  bdow  Oatun 
must  be  protected  from  overflow,  P-e9«  67. 

Oatun  diversion:  Estimate,  6100,000,  P-09, 67. 

Panama  R.  R.  diversion:  Estimate,  61,267,500, 
P-&9,68. 

Total  estimate:  Induding  engineering,  sanita- 
tion, police,  etc.,  6144,233,358<  Total  exca- 
vation, 04,863,708  c.  y.,  exclusive  of  excava- 
tion, for  the  Bohio  Dam  and  the  Oigante 
Spillway.    P-00,68. 

Total  length,  from  36'  depth  in  Atlantic  to  36' 
depth  in  Pacific,  49.00  miles.  Alignment 
good.  Sharpest  curve  having  radius  of 
6,232',  except  one  at  entrance  to  Colon 
Harbor,  which  has  a  radius  of  3,280'.  P^^BS, 
68. 

Alternative  line:  Shortening  distance  1.25 
miles.  No  material  saving.  Details.  P^^99» 
253. 

Time  of  transit:  Computed  for  average  ship, 
one  400'  long,  50'  beam,  and  24.5'  draft, 
11  hours  and  14  minutes.    P-99,60. 

Advantages  of  Isthmian  Canal  Commission 
No.  1  plan:  Simplicity.  Control  of  Chagres. 
One  weir  at  Bohio  Instead  of  two.  Reduc- 
tion of  cost. 
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Value  of  work  done  at  report  of  UttamJan 
Gaual  Conuniasloii  No.  1:  Ckmsiderlng  exca- 
vation, plant,  etc.— ezcavatfon  (72,000,000  c 
y.  excavated  by  old  company,  and  5,000,000 
by  new  company),  127,474,033;  Panama  R. 
R.  stock  at  par,  $6,820,000;  mape,  diawinga, 
etc. ,  $2,000,000.  Total,  including  10  per  cent 
for  oontingencieB,  $40,000,000.  (No  special  al- 
lowance made  for  plant  thoogh  cared  fbr. 
Probably  of  small  value  in  American  methods 
of  building  canal.)    puQO,  09, 70. 

Plates:  Locks,  Pedro  Miguel  and  Miiaflafes 

P-&9,  pi.  25. 
Bohio  Locks,  P-09,  pi.  24. 
Gigante  Spillway,  P-09,  pi.  27. 
Bohio  Dam,  puQO,  pi.  26. 
Special  studies:  Waste  weir  dimensions  and 

discharges  for  Lake  Bohio,  P^-OS,  247. 
Lock  systems,  P-e9, 170. 

Gates,  side  walls,  drawings,  middle  walls, 
miter,  sills,  approach  walls,  culverts  and 
valves,  lock  floors,  time  of  filling  and  empty- 
ing locks,  use  of  water  for  lockage  of  vessels, 
leakage  at  locks,  single  and  double  locks, 
PUQO.  170-196. 

NICARAGUA  CANAL  PROJECT:  Childs's 
projects,  1852.  Routes  examined  by  Col. 
(ThUds.  Water  in  canal  was  to  be  17'  deep  and 
W  wide  on  bottom.  Dimensions  and .  lopes. 
Length  and  cost  of  canal.  Tota^  length  of 
route— western  division,  18.688  mUes;  eastern 
division,  110.305  miles;  summit  level,  103.430 
miles;  across  Lake  Nicaragua,  56.500  miles 
(now  known  to  be  70.51  miles).  Total  cost 
estimated  at  $31,538,310.55,  which  included 
15  per  cent  for  contingencies,  and  the  work 
was  to  be  completed  within  6  years  from 
the  time  of  breaking  ground.  His  reasons 
for  limiting  the  depth  to  17'  were  that  the 
ratio  of  increase  of  the  expense  of  a  deeper 
canal  would  be  very  groat,  and  that  a  canal 
of  the  dimensions  required  for  vessels  of  the 
largest  sise  would  be  an  injudicious  appUo»> 
tion  of  means  that  the  company,  which  had 
a  contract  with  Nicaragua  for  a  canal  big 
enough  to  accommodate  vessels  of  all  sises, 
would  scarcely  fbvor  or  the  interests  of 
oommeroe  require.  No  vessels  plying  be- 
tween Atlantic  States  and  eastern  coast  of 
Pacific  with  a  draft  as  great  as  17',  and  that 
of  261  steam  vessels,  mostly  English,  6nly 
15  drew  over  17',  21  drew  17',  and  226  less 
than  17'  each  at  the  load  line.  (Childs's 
project  submitted  by  President  Fillmore 
to  Corps  of  Topographical  Engineers,  U.  S. 
Army;  Childs's  plan  reported  practicable, 
but  some  modifications  to  reduce  cost  sug- 
gested. Col.  Childs  subsequently  proposed 
a  project  for  a  canal  12'  deep  with  a  smaller 
prism  and  smaller  locks.    P-09«  75-77. 

Lull's  project,  1873:  Started  out  under  com- 
mand of  Commander  A.  F.  Crosman,  U.  S 
Navy,  who  was  drowned  at  landing.  Com- 
mander Hatfield  assumed  command;  inves- 


tigations showed  that  Col.  ChOds's  tnmj 
of  the  western  portion  of  his  line  was  «• 
reot.  In  Nov.  of  the  same  year  Coamumda 
E.  P.  Lull,  U.  S.  Navy,  had  charge  of  an 
•expedition  to  oontlnne  work  of  the  Hstfi^ 
party.  Number  of  routes  examined  be- 
tween the  lake  and  the  Pacific;  one  adopted 
known  as  the  Kedio  route.  C^nal  dqxb, 
28';  locks  to  be  75'  by  400^;  bottom  widtb, 
SO',  60',  and  72'.  Waten  of  the  San  Joaa 
to  be  discharged  by  the  Colorado  braodu 
Total  estimate,  allowing  25  per  cent  fcr 
contingencies,  $65,722,137. 

New  project  submitted,  1886,  by  a  tamr 
assistant  of  Onmnander  Lull,  a  Ifr.  A.  G. 
Menooal,  oivH  engineer,  V,  8.  Navy,  nods 
the  Fielingbuyaen-Zavala  treaty.  Burrfj 
had  been  ordered,  to  determine  adviabtiitj 
of  any  changes  in  the  route  fat  shortenlsc 
the  cuial  and  diminishing  the  cost.  BedJol 
changes  proposed.  Instead  of  fbOowfog  tls 
Medio  line.  Las  Lajas  route  adopted,  the 
one  originally  surveyed  by  CoL  Chikb, 
necessitating  change  of  plans  lor  takfatg  can 
of  the  waters  of  the  Rio  Orande,  etc  Duo 
proposed.  Instead  of  a  successlop  of  c«dh 
paratively  low  dams,  single  dam  at  Ochoe 
proposed,  this  dam  to  create  alack  wst^ 
navigation  in  the  river,  raising  the  lake  $9 
1 10.  Gehoa  Dam  to  be  of  maaonry  (ooncTPte. . 
Entire  surplus  water  of  San  Juan  to  be  da- 
charged  over  crest  of  the  dam.  Emtent*  1 
ments  south  of  the  San  Juan,  fnr  sonusil 
level,  not  deemed  required  (lite  investiga- 
tions determined  them  neoesaary).  Tlie 
divide  cut  an  Important  feature  of  tlik 
project;  atanost  3  miles  long,  nearly  all  com- 
ture.  Elevation  between  eastern  and  westHB 
flowing  waters  280^;  impossible  to  locate  caoe] 
so  as  to  follow  turns  of  the  valley,  hence  &» 
would  cut  several  spurs.  Maximum  aAtist 
would  have  been  about  SSO'.  Saving  is 
distance  from  the  Pacific  to  Atlantic  cmr 
the  Lull  route  10.96  miles.  Project  cootes- 
plated  depth  of  28';  Increased  in  plsos  to 
90'.  Summit  level  to  be  reached  by  3  kicb 
on  the  east  side  and  4  on  the  west.  Locks, 
65'  by  650'.  Looks  1, 2,  3  on  east  side  bed 
liftsof26',37',and53',re8pecthrBly.  Locks 
on  the  west  side  had  lifts  of  26.4',  2».7'  (foe 
second  and  third),  and  24.2'  to  S3.18'  for  a 
tidal  lock.  53'  lock  to  be  of  rock  (cot  ooi 
of  solid  rook),  the  oMiers  to  be  of  ooocrit^ 
etc.  Narrow-^auge  raihroad  to  be  boiltfrooi 
Oreytown  to  the  dam  across  the  Sea  Joio 
River,  and  another  between  the  lake  tod 
Brito.  Total  estimated  ooft*  $64,096,197, 
This  includes  25  per  cent  for  contingeociaB, 
but  nothing  for  surveys,  hospitals,  shops. 
management,  and  other  neeeSHry  expeoaS' 
F^-99, 79,80. 

In  1880  the  Maritime  OaHal  Co.  of  Niesnga 
was  granted  a  congressional  charter.  Project 
essentially  the  same  as  that  of  Menocsl,  1SSS» 
modified  in  respect  to  the  summit  le^cL 
This  was  to  be  es^tended  on  the  w«t  side 
to  within  8|  mUes  of  Brito  by  the  constnK- 
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tkni  of  a  dam  acnm  the  Rk>  Oiande  at  La 
Flor.  Surveys  revealed  that  "oontiiiiioas" 
xidges  did  not  exist  along  the  toate;  neoeesi- 
tatlng  emhenkmenta,  the  oonstroctlon  of 
which  made  a  somewhat  dlffloult  engixieerliig 
piohlem,  on  aocoont  of  the  tMmdatlon  soUs. 
San  Francisoo,  San  Carlos,  and  other  em* 
bankments.  The  Oehoa  l>am,  oiiginaQy  to 
he  of  masonry,  modified  to  be  a  rook*flll 
hacked  with  earth.  Crest  of  dam  fixed  at 
loy  above  mean  sea  level;  its  width  across 
top  25^.  Ab  the  water  of  the  San  7uan  was 
to  be  held  at  106  in  the  viohiity  of  the  dam, 
a  constant  discharge  due  to  a  head  of  1' 
over  the  dam  was  expected.  "This,  how- 
ever, woold  not  have  been  the  case,  for  the 
lake  woold  have  fiiUen  to  106  or  lower  in 
the  dry  season  and  the  level  at  the  dam 
eoold  not  have  been  maintained."  Maxl- 
mmn  discharge  of  San  Joan  at  Ochoa  might 
sometimes  reach  over  the  dam  crest  42,600 
cable  feet  per  second,  and  the  combined 
dfaoharees  with  the  lake  at  111  over  the 
damsy  weirs,  and  through  sloices  were  esti- 
mated at  a  maximum  of  147,800  cobio  feet 
fwr  second.  Pi^O*  81. 
On  the  west  side  of  the  lake  the  summit  level 
was  to  beoontinaed  through  the  west  divide 
and  down  the  valley  of  the  Rio  Grande  to  a 
point  called  La  Flor,  about  3}  miles  from 
the  Pacific,  where  the  vaUey  narrowed  to 
about  1,600  feet.  At  this  place  the  valley 
was  to  be  dosed  and  the  summit  level  main- 
tained by  a  large  dam.  The  latter  would 
produce  a  large,  deep  basin  into  which  the 
floods  of  the  Rio  Grande,  Tola,  and  other 
straams  would  flow.  This  large  pool  would 
render  nnnecessary  the  proposed  diverrion 
of  the  upper  Rio  Grande  into  Lake  Nica- 
ragua, and  thus  save  about  $1,600,000.  Looks 
were  to  be  fixed  near  western  end  of  dam 
at  La  Flor,  the  combined  lift  of  two  being 
86'.  A  third,  as  a  tide  lock,  was  to  be  located 
near  harbor,  lifting  from  31'  to  20'.  Total 
cost  of  canal  estimated  at  166,000,000,  In- 
clusive of  36  per  cent  for  contingencies,  but 
exclusive  of  interest,  commissions,  and  other 
charges  not  coming  under  the  cognisance  of 


The  project  was  submitted,  1800,  to  a  board  of 
consulting  engineers;  considered  "unques- 
tionably feasible."  Some  hasard  from  San 
Francisco  and  other  basins,  due  to  probable 
leakage.  Board's  estimate,  187,790,670,  in- 
cluding 30  per  cent  iir  contingencies.  F^i99, 
83. 

A  board  of  engineers  was  authorised  by  Con- 
gress ICar.  2,  1806,  to  make  a  survey  and 
examination  for  the  purpose  of  ascertaining 
the  feasibility,  pennanence,  and  cost  of  the 
construction  and  completion  of  the  Nica- 
ragua canal  by  the  route  contemplated  and 
provided  for  by  an  act  passed  in  the  Senate 
Jan.  28, 1805,  entitled  "  An  act  to  incorporate 
the  Maritime  Canal  Co.  of  Nicaragua,  ap- 
proved Feb.  20, 1889."  Report  of  this  board 
published  in  H.  Doc.  270,  54th  Cong.,  1st 

30402*— H.  Doc.  740, 63-2— vol  2- 


Report  to  effect  that  more  specific 
information,  etc.,  necessary;  additional  ex- 
amination and  surveys  recommended;  tenta- 
tive estfanate  made  of  $133,000,000.  P-IM), 
82. 

Appointment  of  Nicaragua  Canal  Commission 
was  authorised  by  Congress  June  4,  1897, 
to  carry  out  reoommendatloiis  of  Sarmer  or 
preceding  board.  RejKirted  to  the  President 
ICay  0, 1899.  Route  that  of  Chllds's  prao- 
tlcfUly,  but  project  modified  somewhat. 
Canal  to  be  SO'  by  160'  bottom,  with  looks 
W  by  666'.  Asin^  high  dam  across  the 
San  Juan,  above  the  mouth  of  the  San 
Carlos  River,  provided  for;  canal  carried 
thence  on  the  left  benk  of  the  San  Juan 
River  to  the  Caribbean  Sea.  Provision 
made  for  regulation  of  lake  level;  no  prior 
project  had  adequately  dealt  with  this. 
Safety  as  a  principle  placed  beibie  cost. 
Found  that  the  discharge  of  San  Juan  had 
been  greatly  underestimated.  New  dam  site 
at  Boca  San  Carlos.  Future  duplicate  locks 
kept  hi  view  at  La  Fllv.   F-go,83. 

The  project  ofthe  Isthmian  Canal  Commission 
No.  1  follows  the  general  route  of  that  of  the 
Nicaragua  Canal  Commission.  Depth  of 
water  increased.  Locks  duplicated  and 
enlarged.  New  and  better  site  found  for 
dam  In  the  San  Juan.   P-OOp  84. 

Cross  sections,  PbOS*  pi.  60. 

Beginning  at  the  6<fathom  curve,  the  entrance 
to  the  canal  will  lie  between  2  jetties  running 
neerly  north  and  south,  about  1|  miles 
northeast  of  Greytown  and  passing  close  to 
the  most  westerly  bend  of  the  lower  San 
Juan.  Entrance  to  harbor  to  be  600'  wide 
and  not  less  than  86'  deep.  The  width 
gradually  narrows  to  160',  after  passing  a 
turning  basin,  the  regular  width  of  the 
canal  at  the  bottom.  The  head  of  the  east 
jetty  to  extend  to  6^thom  curve  in  Carib- 
bean, and  is  the  sero  point  to  which  distances 
along  the  canal  are  referred.  Estimated  cost 
of  entrance  and  harbor,  82,198,860,  covering 
2.16  mflfls.  Summing  up  the  various  items  of 
the  project,  as  follows,  the  total  estimated 
cost  is  $189,864,062,  which  indudes  20  per 
cent  for  engineering,  police,  sanitation,  and 
gwieral  mntilnEonrlofi* 


Item. 

Miles. 

Cost. 

Greytown  Harbor  and 
entrance 

2.16 
7.44 

82,198,860 

4, 899,  887 

40,100 

116,700 

6,710,666 

6,906,632 
4,060,270 

Grejrtown   Harbor  to 
Lock  1,  including  a|>- 
proach  wall  to  lock. . . 

Diversion   of  lower 
fl^n  Jxian.. ......... 

Diversion  of  San  Ju- 
anfUo 

Lock  1,  including  ex- 
cavation.  

Lock  1  to  Lock  2,  in- 
cluding approach 
walls,  embankments, 
and  wasteway 

Lock  2.  including  ex- 
cavation.  

.20 

10.96 
.20 

^ 
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Lock  2  to  Lock  3,  in- 
cluding approach 
walls,  embankments, 
and  wastewaT 

Lock  8,  including 


ex- 


cavaoon. 

Lock  3  to  Look  4,  in- 
cluding approach 
walls,  embankments, 
andwastewBT 

Lock  4,  induding  ex- 
cavation  

Lock  4  to  San  Juan 
Riyer.  tncludiDg  ap- 
proach walls  and 
embankments 

Conchuda  Dam,  in- 
cluding duioes  and 
machinery 

AttxfUaiT  wasteway, 
indndmg  sluices, 
machinery,  and  ap- 
proach channels 

8«i  Juan  section 

Lake  Nicaragua  section. 

Lake  Nicancna  to 
Lock  5,  Including  ap- 
proach wall  to  lock 
and  reoeiying  basins 
for  the  Rio  Onmde 
andChooolata 

Diversion  of  the  Las 
Lajss...: 

Lock  5,  innlnding  ex- 
cavation.  

Dam  near  Buen  Retiro. 

Section  from  Lock  5  to 
Lock  6,  including  ap- 
proach walls  «and 
wasteway 

Lock  0.  including  ex- 
cavation.  

Section  from  Lock  6  to 
Lock  7,  including  ap* 
proach  walls,  em- 
oankmentB,      and 

Diversion'of  Rio' 
Grande. 

Lock  7,  including  ex- 
cavation.  

Section  from  Lock  7 
to  Lock  8,  including 
approach  walls,  em- 
bankments,     and 

Diversion'  of"  *TR*io' 
Grande 

Look  8.  including  ex- 
cavation.  

Section  from  Lock  8 
to  Brito  Harbor,  in- 
cluding approach 
wall 

Brito  Harbor  and  en- 
trance,    including 


RaiTroad,  including 
branch  line  to  Con- 
chuda Dam  site,  at 
176,000  per  mUe 


Total 

Engineering,  polioe, 
sanitation,  and  gen- 
eral  contingencies, 
ao  per  cent 


Grand  total. 


Miles. 


16.75 
.20 

2.77 
.20 

5.30 


49.64 
70.51 


9.00 


.20 


2.04 
.20 

1.83 


.20 


2.43 


.20 

.23 
.92 


183.66 


Cost. 


$19,330,664 
8,832,745 

4,810,580 
5,655,871 

8,570,481 
4,017.650 


2,045,322 

23,155,670 

7,877,611 


19,566,575 

199,382 

4,913,512 
125,591 

3,209,288 
4,368,667 


2,309,710 

176,180 

4,709,502 

1,787,406 

117,580 

4,920,899 

553.476 
1,509,470 

7,575,000 


158,220,052 


31,644,010 


189,864,062 


P^^99,84,109. 

Table  showing  amount  and  length  of  eorv^ 
ture  for  the  entire  Une.  56  onrves.  49J9 
miles.  Total  degrees  of  ourvatuia,  2,889* 


As  there  are  no  natural  harbon  at  either 
of  the  canal  line,  aitiAcU  bsrixn  to 
constructed.   Fine  harbor  onoe  at 
town—destroyed  by  moving  saods. 
needed  to  gain  and  hold  35' depth, 
also  required  lor  maintenance.  Jetty 
also  at  Brito,  on  the  Padfle  ddi. 
91-96. 

Regulation  of  level  of  Lake  Nlcsragas: 
at  Conchnda,  52.9  miles  from  the  lake, 
extend  the  watan  of  the  lake  to  that  poi 
Regulation  to  be  acoomplisbed  vith 
across  the  Rio  Grande  west  of  the  lake 
acroa  the  San  Juan  on  the  eastsidt 
waste  ways,  «tc.,  for  discbarge  into 
San  Juan.  Details  of  the  problem 
mum  and  minimum  elevations  not 
detenninable.  Discharging  capacity  of 
San  Juan.  Discharge  of  lake  at  a&y 
stage.  Slopes  of  catnaHied  rlw 
ing  to  various  discharges.  ConditioDS 
erning  the  regulation  of  the  gato. 
eipitation  In  wet  season.  Effect  of 
not  felt  immediately.  October  nbSA 
heaviest.  Satistectory  control  gBfalabl^  M 
more  data  required.  ConcutigntiainhBasI 
lake  stage  records  not  sufficiently  extaoM. 
Maximum  rainflUl  antic^iated.  Bte  da 
to  maximum  rain&lL  Results  based  a 
assumption  th^  ralnftfl  in  basin  is  \n-\ 
portioned  to  that  at  Gruiada.  Ssi^ 
featuzes  of  a  contemplated  control  of  t^j 
greatest  lake  elevations  in  seasons  of  aan* 

^  mum  preoipitatians.  Method  of  dJ8CQsia| 
of  the  regulation  data,  etc.,  not  fne  fnc 
enor.  Computations  show  tbat  the  oi( 
available  storage  in  the  lake  most  be  (^. 
If  the  requirements  for  evaporatkn  anJ 
navigation  lor  two  dry  seasons  and  an  iB» 
mediata  dry-wet  season  are  to  be  qa 
Storage.  Not  possible  to  predict  etenas 
of  lake.  Certain  general  prind^  of  odfol 
procedure  set  forth  In  view  of  tba  nscis 
of  the  preceding  computation.  Ott.  tki 
month  of  heaviest  rainfclL  Tba  pentad 
principle  of  operation  of  the  alniom?^ 
etc.,  about  as  follows:  (1)  A  foil  laks  ^J± 
snrfaoe  probably  a  little  above  110  on  Det. 
1;  (2)  wasteway  sluioes  okioed  at  kastbca 
a^wut  Deo.  1  to  some  date  in  tbe  eariypd^ 

'  tion  of  the  suooeedlng  rainy  aaaaim  > 
throughout  that  season  if  it  be  one  of  to- 
usually  low  preoipitatlon;  (3)  a  ytrsiM 
opening  of  wasteway  sluioes,  if  oaoaBTT, 
during  the  intermediate  pottkn  of  tbans? 
season,  so  as  to  maintain  the  lake  tarba 
elevation  but  little  If  any  below  UO  attbi 
beginning  of  Oct.;  (4)  the  operation  of  vi^ 
way  sluices  during  Oct.  and  Nor.  so  as  ts 
reach  the  first  of  Dec  with  a  f&H  lab,  v 
lake  elevation  probably  a  Uttle  abore  ::i^ 
l^-e9•«^104. 

Velocities  In  the  minimum  seettas  of  t^ 
canalised  river  San  Juan.  Eflset  of  tribo 
tariesofSanJuan.   F-MM04. 

Regulation  of  the  lake  to  be  effected  v^ 
wasteways  at  the  east  end  of  the  saan: 
leveL  Movable  dam  eniwiflal  Vertjca:! 
moving  gates  of  the  Stoney  tjpas  aeleetid 
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DeBignad  to  diseharee  100,000  cubic  feet  p« 

second,  through  21  sluice  gates,  with  the 
water  in  the  pool  at  104.  Depth  of  water  on 
crest  limited  to  7'.  ]^-e9, 104, 106. 
CoQchada  Dam  for  regulation  of  lAke  Nicara- 
gua. Details.  Most  Important  structure  on 
route.  Length,  1,271  feet.  Foundation  on 
hard  rock.  One  end  in  Costa  Rica.  P-09» 
106,  pi.  09. 
Gonchuda  wisteways.    Pi^QB,  106,  pi.  68. 

Locks,  Nicaiagna.    Pi^QB,  pis.  04,  ftS,  66. 

Locks:  Lock  No.  1,  vicinity  of  Misterloso;  lift, 
36)'  aboT«  mean  low  tide;  in  duplicate,  as 
well  as  all  others.  Lock  No.  2,  near  Negro 
Hills:  Uft,  18}'.  Lock  No.  3,  beyond  the 
Danta;  lift,  18}'.  Lock  No.  4,  beyond  the 
Uachado;  variable  lift,  31  to  37'.  Lock  No. 
6,  near  Bnen  Retire;  variable  lift,  22}  to  28}'. 
Lock  No.  6,  near  mouth  of  Rio  Tola;  lift, 
28}'.  Lock  No.  7,  at  site  once  proposed  for 
La  Flor  Dam,  south  abutment;  lift,  28}'. 
Lock  No.  8  connects  with  tidewater;  lift,  20} 
to28}'.    ^-99,84-90. 

Wastewairs  provided  for  disposal  of  floods  in 
the  various  pools  in  the  form  of  overfi&ll 
weirs.  Embankments  In  eastern  division 
given  a  fireeboard  of  5'  above  level  to  which 
the  assumed  floods  would  rise.    P-09(  106. 

Wasteways  provided  in  each  of  the  levels 
between  the  summit  level  and  the  Pacific, 
F-9O»106. 

Wa8tewa3rs,  P-09,  pis.  67, 68. 

Retaining  walls  planned  for  cuts  where  the 
rock  has  disintegrated,  etc.,  P-09, 106. 

The  foregoing  project  based  uiKm  a  careful 
and  detailed  examination  of  the  route. 
Examinations  and  borings  have  been  as 
complete  as  possible.  Special  explorations 
made  also  to  clear  up  rumors  about  possible 
better  lines  of  location  in  interior  and  near 
terminals.    P-99, 107, 108. 

ObservatloDS  made  which  determined  that 
the  mean  level  pf  the  two  oceans  would  be 
about  the  same,  with  respect  to  terminals, 
P^i99, 106, 100. 

Band  and  stone  for  construction  are  in  large 
quantities.  Concrete  work  stands  the  cli- 
mate well.   P^99,109. 

Rafiroad  for  construction  purposes  necessary; 
provision  made  for  one  from  Qreytown  to 
the  mouth  of  the  Sabalos  River,  and  from 
the  west  shore  of  the  lake  to  Brito.  The 
intervening  space  can  be  traversed  by  boats. 
P"0©»  109. 

Time  of  passing  through  the  canal  30  hours 
for  ship  of  average  sise,  24.5'  by  50'  by  400', 
and  37.6  hours  for  a  ship  32^  by  70'  by  650^; 
these  dimensions  corresponding  closely  with 
"  the  largest  ships  afloat."   P-09, 1 10. 

None  of  the  property  of  the  Maritime  Canal 
Co.  of  Nicaragua  would  have  any  value  in 
the  construction  of  the  canal,  except  possibly 
the  canal  excavation  from  Oreytown  lagoon 
Inland,  and  this  only  of  value  as  a  part  of  a 
chamiel  for  the  diversion  of  the  San  Juanillo 
River;  on  account  of  forfeiture  of  concession, 
probable  that  all  work  and  property  of  the 


company  owned  by  Nicaragua.  Company 
had  buOt  telegraph  and  telephone  lines; 
some  railroad  buflt,  as  were  some  bufldings, 
shops,  quarters,  hospitals,  storehouses,  etc.; 
Jetty  a^  Greytown.    P-e9, 110,  111. 

COMPARISON  OF  PANAMA  AND  NICA- 
RAQUAN  ROUTES.  Conclusions  of  the 
Isthmian  Canal  Commission  No.\  fovorabla 
to  Nicaragua  route. 

Selection  of  an  isthmian  route  must  be  made 
between  Nicaragua  tnd  Panama.  Panama 
route  alone  is  feasible  for  a  sea-level  route*. 
Canal  with  locks  preferred.  Both  routes 
cross  the  Continental  Divide  less  than  10 
miles  from  the  Pacific  Ocean,  the  Panama 
summit  being  about  double  the  height  of 
that  in  Nicaragua.  For  more  than  half  its 
length  the  locatfon  of  each  route  on  the 
Atlantic  side  is  governed  by  the  course  of 
a  river,  the  flow  fjrom  whose  drainage  basin 
is  the  only  source  of  winter  supply  for  a  pro- 
posed canal.  The  summit  levels,  differing 
but  about  20'  in  elevation  (Panama  the 
lower),  are  formed  by  lakes— natural  at 
Nicaragua— requiring  costly  dams  and  waste- 
ways  for  their  regulation,  etc.  Water  supply 
features  on  both  lines  satisfactory.  In  con- 
structing the  dams,  the  problem  less  at 
Conchuda  on  the  Nicaragua  line  than  at 
Bohfo  on  the  Panama  route.  Cost  of  Bohfo 
Dam  one-half  more.  Advantages  in  the 
design  and  construction  of  dams  in  favor 
of  the  Nicaragua  route.  Regulation  of  Lake 
Bohio  automatic;  that  at  Nicaragua  de- 
XMndent  on  human  Judgment.  Well  equip- 
ped railroad  in  existence  at  Panama;  rail- 
road would  have  to  be  provided  at  Nica- 
ragua. Harbors  would  have  to  be  created 
at  terminals  of  Nicaragua  route;  existing 
harbors  at  Colon  and  Panama  would  have 
to  be  modernized.  Construction  can  begin 
at  Panama  within  one  year;  at  Nicaragua 
In  two  years;  because  of  better  CacHities  for 
handling  material,  etc.,  at  the  former  place. 
Excavation  on  the  Nicaragua  route  dia- 
tributed;  heaviest  on  the  Panama  route  at 
Culebra,  etc.  Eight  years  to  complete 
Nicaragua  line;  probably  10  years  for  Panama. 
Length  of  Nicaragua  route,  183.66  mUes; 
Panama,  40.p9  miles.  Cost  of  building, 
$45,630,704  more  on  the  Nicaragua  line, 
omitting  the  cost  of  acquiring  the  Panama 
property.  Annual  maintenance  and  opera- 
tion of  Nicaragua  Canal  61,300,000  greater. 
Panama  route  would  be  134.57  miles  shorter 
from  sea  to  sea,  would  have  less  summit  eleva- 
tfon,  fewer  locks,  1,568*  and  26.44  miles  less 
curvature.  Passage  of  a  deep-draft  vessel  at 
Panama,  12  hours;  33  hours  for  Nicaragua. 
Risks  and  delajrs  greater  in  canal  than  In 
open  sea.  Nicaragua  route  the  most  ad- 
vantageous for  all  transisthmian  oommeroe 
except  that  originating  or  ending  on  the 
west  coast  of  South  America.  For  the  com- 
merce in  which  the  TJ.  S.  In  most  interested, 
that  between  Pacific  and  Atlantic  ports, 
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Koropean  and  American,  Nicangna  route 
shorter  by  a  day.  The  same  advantage 
exists  between  Atlantic  ports  of  U.  8.  and 
the  Orient.  For  U.  S.  Gulf  ports  advantage 
of  Nicaragua  route  nearly  two  days.  For 
commerce  between  North  Atlantic  ports  and 
the  west  coast  of  South  America  the  Panama 
route  Is  shorter  by  about  two  dajrs.  Be- 
tween Oulf  ports  and  the  west  ooast  of  South 
America  the  saving  is  abojit  one  day.  For 
sailing  ships,  not  a  large  fjactor  in  the  prob- 
lem, Nicaragua  r^te  more  fiiTorable.  Open- 
,  Ing  the  Panama  route  could  have  no  large 
effect  on  the  adjacent  country;  large  trade 
development  of  Nicaragua  and  Costa  Rica 
would  be  expected  were  the  Nicaragua  line 
constructed.  Nicaragua  route  has  slight 
advantage  hyglenlcally.  Cost  of  Nicaragua 
line,  $189,864,063;  Panama,  $144,233,358. 
This  does  not  include  cost  of  acquiring  con- 
cessions from  the  different  Qovemments, 
nor  the  cost  of  the  rights  of  the  Panama 
Canal  Co.  (neUr).  Latter  estimated  by  the 
Isthmian  Canal  Commission  No.  1  as  valued 
at  $40,000,000.  U.  S.  should  acquire  control 
of  a  strip  of  territory  from  sea  to  sea  suffidant 
in  area  for  the  convenient  and  efiQclent  ac- 
complishment of  the  canal,  etc.  Strip  should 
be  not  less  than  5  miles  wide  on  each  side  of 
the  center  line  of  the  canal,  or  10  miles  total 
width.  No  treaties  existing  with  any  of  the 
States  within  whoee  territory  the  two  routes 
lie  authorising  the  U.  S.  to  occupy  its  terri- 
tory for  the  construction  and  operation  of 
a  canal.  Republics  of  Nicaragua  and  Costa 
Rica  untrommeled  by  any  existing  oonoes- 
sions  or  treaty  obligations;  free  to  grant 
rights  to  U.  S.;  their  willingness  demon- 
stroted  by  a  protocol.  Colombia  has  granted 
concessions  to  New  Panama  Canal  Co.; 
Colombia  hence  not  free  to  treat  with  U.  S. 
An  agreement  with  the  Panama  Canal  Co. 
to  surrender  or  transfer  its  {XMsessionsmust 
Include  a  sale  of  its  canal  property  and  un- 
finished work.  Negotiations  with  the  com- 
pany. Price,  $109,141,500.  This  would  make 
cost  of  Panama  route  $253,374,858,  or  $63,- 
510,796  more  than  Nicaragua  route.  Com- 
pensation which  might  be  asked  by  the 
Republics  concerned  for  the  rights  and 
privileges  required  unknown.  Some  physical 
advantages  by  Panama  route,  and  lower  cost 
of  maintenance,  etc.,  ''but  the  price  fixed  by 
the  Panama  Canal  Co.  for  a  sale  of  its  prop- 
erty and  franchises  is  so  unreasonable  that 
its  acceptance  can  not  be  recommended  by 
this  Commission. '^  ''After  oonsidefing  all 
the  facts  *  *  *  this  commission  is  of  the 
opinion  that  'the  most  practicable  and 
feasible  route'  for  an  Isthmian  Canal,  to  be 
< under  the  control,  management,  and  owner- 
ship of  the  U.  S.,'  is  that  known  as  the 
Nicaragua  route."   F^«9, 171-175. 

Later  conclusions  of  the  Isthmian  Canal  Com- 
mission No.  1  favorable  to  Panama  route. 
The  stockholders  of  the  New  Panama  Canal 


Co.,  Dec.  31,  1901,  gave  fisU  power  to  iH 
board  of  directofs  to  negotiate  for  the  trnste 
of  its  property,  oonceasimis,  and  nni^Blshri 
work  to  the  U.   B.   Cablegram  sent  by 
ICarius  Bo,  president  of  the  company,  Jaa. 
4,  1902:  "Admiral  Walker,  etc.   The  Kev 
Panama  Canal  Co.  dedans  that  ft  is  mdj 
to  accept  tot  the  totality,  wfthoot  exeepusi, 
of  its  property  and  rights  on  the  Isthzsa 
the  amount  of  $40,000/X)D,  the  at>ove  oBa 
to  remahi  In  Ibroe  up  to  Mar.  4, 1903.'*  T^ 
was  determined  to  indude  maps,  plao, 
archives,  and  records  in  Paris.   56  paraci 
of  land,  amounting  to  about  300,000 acne, 
which,  with  the  lands  belooging  to  rit 
railroad  company,  covered  nearly  aQ  tbe 
ground  needed  for  canal  route.   Canal  coa* 
pany  possessed  right  to  about  625,000  krs 
of  land  under  a  Colombian  law,  of  a  iaoi 
grant  in  the  original  Wyseoonoeasian.  Ntvs 
delimited.   U.  8.  could  reUnquish  this  ri^tt 
as  fiactor  in  any  negotiations  with  Cofaaobis. 
2,431  buildings,  used  for  offices,  quaneis, 
storehouses,  hospitals,  shops,  stables,  ete. 
Immense    amount    of    machinery,   to^ 
launches,  dredges,  spare  parts,  idling  pbnt, 
stationary  plant,  etc.    (No  valne  attsched 
to  this  by  Isthmian  Canal  Commisslan  ^'o. 
1,  as  any  plant  used  by  the  U.  8.  would  be 
more  modem;  plant  of  value  to  the  extent 
it  might  be  used  by  the  U.  S.)    Work  co 
canal  line  of  value  estimated  to  be  exea^ 
Uon  of  36,689,966  c.  y.;  in  Chagres  divecskn. 
210,873  c.  y.;  in  Gatun  diversion,  2,685,«< 
c.   y.;  monetary  value,  $27,474,083.  K«v 
Panama  Canal  Co.  tranters  70,000  sbtm  io 
the  Panama  R.  R.,  except  1,100  shaies, 
hdd  by  a  few  individuals.  Estimated  valu 
of  shares   transferred,   at  par,  $6,S8630(l 
Mortgage  bonds  to  amount  of  $3,439,0OB, 
issued  by  Panama  R.  R.  at  4}  per  ooit: 
$871,000  of  these  bonds  owned  by  the  raDrod, 
but  pledged  as  collateral  to  the  PanamaCanai 
Co.;  $l,064,000in  treasury  subject  tosaleorcifr 
collation,  leaving  outstanding  bonds  to  valts 
of  $1,504,000.      Railroad  had  outstaodisg 
also  $996,000  6  per  cent  sinking  ftmd  sobsklj 
bonds,  as  an  amortisation  of  the  amaal 
payment  of  $225,000  due  the  Golombas 
Government  under  its  oonoeasion  ibr  tbe 
period  ending  Nov.  1,  1910.   Railroad  ons 
$086,918  to  the  Panama  Canal  Co.,  Dttioly 
on  account  of  the  oonstruetion  of  a  piar  at 
La  Boca.    Total  liabilities  of  the  nflroad 
estimated  at  $2,490,918,  not  oountiog  tte 
sinking-fond  subsidy  bonds,  for  vhkb  tte 
Colombian  Government  has  received  ii» 
benefit,  and  for  which  it  should  make  aUov 
ance  to  the  U.  8.  in  the  negotialioDS  kr 
treaty  rights.   Its  cash  assets  Jan.  ISr  ^^ 
were  $438,569.33.  Raihoad  owns  3  pessentf 
and  freight  steamers,  about  2,000  tons  each. 
Railroad  owns  undivided  half  hxtemt  is 
islands  of  Naos,  Culebra,  Perioo,  and  f^tr 
menoo,  in  the  Bay  of  Panama,  tba  Pvi^ 
Man  Steamship  Co.  being  the  Joint  ow«r. 
Besides  its  right  of  way,  termioils  iB^ 
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wharves,  and  considerable  areas  of  land, 
the  niflrDad  owns  nearly  the  whole  of  the 
town   of  Colon.    The  buslnen  from  0Dn> 
stmcting  the  canal  will  enable  the  railroad 
to  pay  off  its  indebtedness;  its  yalue  wHl 
decrease  with  the  completion  of  the  canal. 
Value  of  the  maps,  drawings,  noords,  etc.,  of 
the  Canal  Company  placed   at  $2,000,000. 
Porchase  of  the  rights,  etc.,  of  the  new 
Panama  Canal  Co.  for  $40,000,000  wonld  make 
the  comparative  cost  of  the  two  probable 
routes  as  follows:  Nicaragua,   $189,864,062; 
Panama,  $184,222,358.    Originally  the  canal 
company  prohibited  absolutely  from  ceding 
Its  rights  to  any  nation  or  foreign  Qovem- 
ment;  applicable  also  to  railroad  company; 
Colombia  waived  the  restrictions,  and  au- 
thorised the  Panama  Canal  Co.  to  treat  di- 
rectly with  the  U.  8.   Liquidator  of  the  old- 
Panama  Canal  Co.  agreeable  to  negotiations 
of  the  New  Panama  Canal  Co.  Agreement 
between  the  New  Panama  Canal  Co.  and  the 
V.  3.  would  require  the  approval  of  Colom- 
bia in  view  of  the  prohibitory  clause  named 
above,  and  also  because  Colombia  owns 
£0,000  shares  of  100  francs  of  the  stock  of 
the  company,  of  which  it  could  not  be  de- 
prived without  its  consent.    Following  this 
should  come  negotiations  with  the  Oovem- 
ments  concerned  for  the  necessary  territory 
to  be  nnder  the  coptrol  of  the  U.  S. 
"  The  question  whether  the  new  Panama  Canal 
Co.  can  make  to  a  purchaser  a  valid  title  to  the 
property  formerly  belonging  to  the  old  com- 
pany, its  predecessor,  has  been  considered  and 
answered  in  the  former  reports  of  the  Com- 
mission, but  in  view  of  its  importance  in  con* 
neetion  with  the  present  offer  the  results  of 
the  Investigation  made  will  be  again  pre- 
sented." 

The  old  company,  in  addition  to  its  canal  prop- 
erty acquired  under  its  concession  from  the 
Colombian  Oovenunent,  owned  nearly  all  oif 
the  shares  of  the  Panama  Railroad  Co.  By 
purchasing  these  it  obtained  the  control  of  the 
oonoesrion  under  which  the  road  had  been 
built.  The  latter  conoeaslon  will  continue  in 
force  until  1966;  the  canal  concession  is  to  run 
for  90  years  from  the  day  on  which  the  canal 
shall  be  opened  to  public  service,  and  the  date 
fixed  for  this  In  the  concession,  according  to  its 
latest  extension,  is  October  31,  1910.  When 
these  periods  expire,  the  different  properties 
are  to  belong  absolutely  to  Colombia,  without 
compensation,  and  the  Government  is  under 
no  obligation  to  extend  either  concession." 
Isthmian  Canal  Commission  No.  1  possessed  of 
no  power  to  make  these  latter  negotiations, 
as  it  belongs  to  the  treaty-making  power  of 
the  U.  8.  "*  *  *  There  has  <  been  no 
change  in  the  views  of  the  commission  with 
ntereotx  to  any  of  these  condusious  then 
reached  (referring  to  a  former  summing  up 
of  the  respective  advantages,  etc.,  of  routes 
in  Nicaragua  and  Panama).  *  *  *  There 
is,  however,  one  important  matter  whioli 
can  not  enter  into  its  determination,  but 
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which  may  in  the  end  control  the  action 
of  the  U.  8.  Reference  is  made  to  the  dis- 
positfon  of  the  Oovemment  whose  territory 
is  necessary  Cor  the  ooDStruetion  and  oper- 
ation of  an  Isthmian  Canal.  It  must  be  as- 
sumed by  the  commission  that  Colombia 
will  exercise  the  same  fUmess  and  liberality 
if  the  Panama  route  is'  determined  upon 
that  have  been  expected  of  Nkaragua  and 
Costa  Rica  should  the  Nkaragua  route  be 
prsfsTred."  "After  considering  the  changed 
conditions  *  *  *  the  commiaston  is  of  the 
opinion  that  'the  most  practicable  and 
feasible  route'  for  an  Ikthmian  Canal,  to  be 
'under  the  control,  management,  and  owner- 
ship of  the  U.  8.,'  is  that  known  as  the 
Panama  route."    F-M>,  675-661. 

(e)  Projects  (Panama    Route),   1905-1900* 

(See  p.  2549  of  this  Index.) 

The  matter  under  this  head  Is  arranged  as  fol- 
lows: 

—Assumption  that  plan  of  Isthmian  Commis- 
sion No.  1  the  plan  approved  by  Congress. 

—Doubt  as  to  following  of  sea'level  or  look  plan. 

— Board  of  Consulting  Engineers  formed. 

—Plans  proposed  to  Board  of  Consulting  Engt 
neers. 

—Plan  of  Bunan-Varilla  (see  below). 

—Plan  of  Bates. 

—Plan  of  Gillette. 

—Plan  of  Isthmian  CommisBion  No.  1. 

—Lock-level  projects. 

—Comparison  of  locd:  and  sea  level  plans. 

— 8ea>level  plan  of  Bunau-VarHla.    (See  above. ) 

—Efficiency  of  lock  and  sea  level  plans. 

— Reoonunendatlon  by  Board  of  Consulting 
Engineers  of  sea-level  plan  (majority  rfr> 
port). 

— Reconmiendatfon  of  look4evel  plan.  Board  of 
Consulting  Engineers  (minority  report). 

—Isthmian  Canal  Commlsslan  No.  3,  after  re- 
viewing foregoing  matter,  recommended 
lock-level  plan  (one  member,  Endloott,  di»> 
senting  In  tavar  of  sea-level  canal). 

—Lock-level  plan  chosen  by  President  Roose- 
velt, subject  to  wish  of  Congress. 

—In  1907  project  accepted  by  Congress. 

lOOff.  Assumed  by  Isthmian  Canal  Commis- 
sion No.  3  that  project  adopted  by  Congress 
the  one  submitted  by  Isthmian  Canal  Com- 
mission No.  1,  and  "all  construction  work 
done  thus  bt  has  been  under  and  in  accord- 
anoe  with  that  project."  Isthmian  Canal 
Commission  No.  2  had  under  consideration 
a  sea-level  project.  Diflerenoe  of  opinion 
concerning  advisability  of  sesrlevel  plan. 
Board  of  Consulting  Engineers  appointed 
by  the  President  to  consider  type  of  canal 
to  be  adopted.  Isthmian  Canal  Commis- 
sion No.  3  obtaining  data  far  this  board. 
P-05,14. 

Physical  data:  ''Few  engineering  works  have 
ever  been  undertaken  with  more  complete 
physical  data  available,"  ^4>5, 14. 
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1906.  Piojeot  of  P.  Bonaa-Varlilft:  (See  be- 
low) Plan  oontemplatee  lock  canal  wlfha  lilgh 
■timintt  level;  after  its  completion,  proceed- 
ing with  its  tranalormatian  into  a  aea^BTel 
canal.  E8timatedtlnie,for]ockcanal,47eaiB, 
with  a  soxnmlt  level  of  lao'.  The  trans- 
fonnatkm  would  require  a  widenhig  as  well 
as  a  deepening  of  all  channels  above  sea  leveL 
WIdentaig  above  water  to  he  done  first  hy 
the  ordinary  methods  Cor  excavation  In  the 
dry,  but  aU  excavation  below  water  to  be 
by  dredgtakg.  Dams  to  be  used  to  gain 
electricity  for  power,  making  cost  of  work 
"low."  Lock  gates,  etc.,  to  be  made  deeper 
than  ordinarily,  and  prism  above  them  to  be 
dredged  down  to  them,  in  reducing  to  sea- 
level  plan.  Dredgings  to  be  taken  through 
a  special  lock  chamber  into  Lake  Qamboa. 
Time  of  completion  ooosidered  too  smaQ. 
Plan  expensive.  '<If  the  look  canal  is  likely 
to  be  retained  for  many  years,  it  should  be 
made  for  the  most  effldent  service  and  not 
be  encumbered  with  modiflcattons  in  ]o6k 
OQOStructlon  which  would  prove  inoon- 
venlsnt  In  use."    P-oe*,a<M3. 

Projects  of  L.  W.  Bates:  Three  projects  pre- 
sented before  Board  of  Consulting  Engineers. 
Project  B  contemplates  two  terminal  lakea— 
one  on  the  Caribbean  side  formed  by  a  dam 
at  Hfaidi,  called  Lake  Chagree,  having  a 
maximum  elevation  of  water  suriiaoe  of  88JS' 
above  mean  tide;  another  at  the  Panama 
end  formed  by  a  dam  connecting  Anoon 
and  Sosa  HIDs  with  each  other;  and  a  seoond 
dam  from  Sosa  HUl  to  the  high  ground  oo 
the  westerly  side  of  the  Bfo  Orande  estuary. 
Four  lockages  necessary.  Two  terminal 
harbors.  Breakwaters  for  harborage.  Project 
A  contemplates  a  summit  level  of  27'  only 
above  mean  tide,  majntaftied  by  two  dams^ 
one  at  Mindl  and  one  connecting  Anoon  and 
Sosa  HOIS  with  the  high  ground  above 
Farfan  Point.  Board  of  Consulting  Engi- 
neers unanimously  of  opinion  that  if  project 
A  akme  were  to  be  considered  it  could  not 
be  preferred  to  a  sea-level  canal.  Plan  B 
preferred  by  Mr.  Bates.  Criticism  of  Board 
of  Consulting  Engineers  adverse  to  its 
details.  Disbelief  of  Board  of  Consulting 
Engtaeers  that  "Obi^)o  triangle,"  to  make 
floods  of  Chagres  flow  In  opposite  directknw 
in  canal,  would  be  eilective.  Control  of 
Chagres  by  number  of  small  reservoirs  not 
so  good  as  plan  of  one  large  reservoir.  Gen- 
eral nature  of  Mr.  Bates's  data.  Variant  of 
plan  B,  caDed  project  B',  calls  for  summit 
level  05'  elevation;  disapproved.  Tba  Board 
of  Consulting  Engineers'  lock-level  plan 
piefBrable  to  Mr.  Bates's  plan  B.  P^M*, 
26-30. 

Correspondence  with  Mr.  Bates  relative  to  the 
desirability  of  his  presenting  the  elucidating 
canal  projects  for  examination  by  the  Board 
of  Consulting  Engineers,  P^^M**  247. 

New  matter  In  connection  with  the  projects 
he  proposed,  P^)0*9  251- 


Breakwater  at  Panama.  Disposal  of  ai 
from  excavations.  Cost  of  rock  excavitia 
Basins  kept  empty  to  be  ready  for  ikt 
waters.  'Qamboa  Dam  and  retention  of  si 
MIndl  Dam  data.  Navigabto  capadtri 
oanaL  Speed  through  nanate.  Speedincani 
and  tangents.  Health  record  at  Paaaa 
not  so  bad  as  reported.  Time  of  compMi 
projects  of  Mr.  Bates. 

Appendices:  TaUeo  oonoeming  lockage  soppt 
and  capacity,  low  water  in  the  Chagres,  n 
quirements  of  the  water  sapply,  prices,  aa 
estimates  for  dams,  locks,  boznge,  etc 
P^06*,247'26S. 


OiDettepIan:  An  article  wliidi  had  bee 
printed  in  the  Engfneerlng  News,  July  r, 
1905,  was  submitted  to  the  Board  of  Co 
sulthig  Engineers,  embracing  a 
description  of  various  canal  plans, 
with  a  deacriptton  and  reoommendatioo  d 
a  plan  for  a  lOO'  summit^evel  cansL  Dsa 
at  Qatun;  to  prevent  aeqiiage,  steel  diM 
piles  and  pipes  filled  with  groat  to  be  aed 
Straight  lines  for  canal  from  Gaton  to  d«f 
water  in  Llmon  Bay,  "almost  exartly  Uk 
line  which  has  been  recommended  bf  tbt 
board  In  the  sea-level  plan.**  Three  kxta, 
90'  by  900',  with  lifts  of  35',  85',  and  r 
respectively.  Suggests  floating  gates.  E«> 
mates  oonslderBd  markedly  low;  ^'pfobat* 
that  one  cause  of  this  discrepancy  is  tfae&ii 
that  the  board  has  had  the  advantats  of 
recent  surveys,  irhkih.  show  that  the  mm 
fkom  which  MaJ.  OiUette  worked  wcrid^j 
curate."   P^)6*,34. 


Flan  of  Tsthmian  Canal  CommisBloD  No.  I'l 
(See  p.  2549  of  this  index.)    Locks  were  t»J 
have  a  clear  length  of  740^  and  width  of 
"If  the  canal  then  contemplated  wbr  : 
in  existence,  it  would  not  afford  passive  < 
the  largest  ships  now  In  course  of  ooost 
tlon."    *   *   *   "The  plan  contemplstEdj 
lift  focks.    *  *  *    Tin  plan  under 
sideratton  would   not  fulfill  pieseot 
future  requirements."  F4M*»  31 

The  sea-level  canal  proposed  by  the  majorit 

to  be  a  continuous,  wioding  watenrey  i 

Limon  Bay  to  dam  near  Panama  Bsy. 

duplicate  locks  near  Soea  Hill  to  o^ 
^  difference  In  tidal  fluctuaUons  at  tiro  ends  I 

thecanaL    Priam  to  have  depth  of  tf*. 

mum  bottom  width  of  IW  in  esrtli  and  • 

in  rock,  with  suitable  side  slopes  for 

former,  and  practically  vertical  sides  icir< 

latter.   Floods  oC  Chagrea  to  beoaotioQed  1 

a  dam  at  Oamboa  ISO*  above  sea  level. 

slnioe  gates  for  regulating  discharge  tbiot 

canaL    Dams  and  levees  exterior  to 

provided  for  diverting  5  of  the  25 

crosshig  the  canal  Une,  and  for  pre^ 

overftows  in  vicinity  of  paDaiiis.'P^ 

V,  X,  47. 
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Locdc-tevol  project:  Tlie.  Board  of  Consnlting 
^ngtneara'  look-level  ooxnmlttee  submitted  4 
projects  to  the  Board  of  Gonflulting  Engi- 
neers.   No.   1:  Summit  level  at  elevatSon 
85',  to  be  maintained  by  a  flight  of  3  locks 
at  Oatun  on  the  Atlantic  side,  and  with  1 
loclc  at  Pedro  Miguel,  and  2  locks  in  flight 
at  Soaa  Hill  a4Joiniag  La  Boca  Pier  on  the 
Pacific  side,  the  estimate  beiog  1141,236,000. 
No.  2:  Same  as  above,  except  that  on  the 
Pacific  side  there  are  2  locks  in  flight  at 
Pedzo   lliguel  and  1  at  Mlraflores  rather 
ttaan  at  Son;  estimate,  $148,272,000.    No.  3: 
Based  on  an  elevation  at  summit  level  of 
60',  matnteined  on  the  Atlantic  side  by  a 
fUght  ci  2  k)ck8  at  Oatun,  and  on  the  Pacific 
side  with  a  single  lock  at  Pedro  Miguel  and 
n««».h«rr  at  Mirafloios.    For  the  purpose  of 
control  of  the  Chagres  River  and  to  furnish 
a  water  supply  there  is  included  a  dam  at 
Oamboa;    estimate,    $171,190,000.    No.    4: 
Sammit  level  at  elevation  60',  to  be  main- 
tained by  a  dam  with  single  locks  at  Oatun 
and  Bohio  on  the  Atlantic  side,  and  with 
abkg^  locks  at  Pedro  Miguel  and  Mlraflores 
on  the  Fadflc  side,  with  a  dam  at  Alhi^uela; 
estimate,  $175,029,720.   P-0e*,13. 

Ck>mparlson  of  sea-level  and  lock  plans:  The 
Board  of  (Consulting  Engineers  voted  8  to  6 
to  adopt  for  comparison  with  a  sea-level 
canal,  one  having  a  summit  level  at  an 
^evation  of  60'.  On  the  Pacific  side  there 
should  be  l  lock  at  Sosa  and  l  at  Pedro 
Miguel;  on  the  Atlantic  side,  1  lock  at  Oatun 
and  1  at  Bohio,  all  in  duplicate;  and  there 
should  be  a  dam  lor  the  regulation  of  the 
Chagres  at  Oamboa  identical  with  that 
proposed  lor  a  sea-level  canal.  Plan  not 
oonoededsto  be  the  most  feasible  for  con- 
venkm  to  a  sea-level  type;  Board  of  Con- 
sulting Engineers  not  of  opinion  latter  oould 
be  carried  out    FK)6*,  14,36. 

Sesrlevtl  canal:  Project  of  P.  Bunau-Varllla. 
(See  above.)  Appendix  F,  Board  of  Con- 
sulting Engtaieers.    ]M>6*,  199-246. 

First  part:  Oeneral  conditions.  Future  neces- 
sity of  a  sea-level  canal.  Nature  of  the  diffi- 
culties which  prevent  the  immediate  sea- 
level  canal,  construction.  Sources  of  really 
practical  coefficients  •  for  the  cftlcnlation  of 
time  of  construction.  The  coefficients 
adopted  by  the  Comity  Technique  would 
show  that  a  delay  of  30  years  is  necessary 
Ibr  the  dry  excavation  of  a  sea-level  canal. 
Seemingly  incompatible  conditions.— Imme- 
diate opening  and  sea-level  construction; 
how  they  can  be  satisfied.    P-06*,  199-203. 

Second  part:  Justifleation  of  the  project.  Oen- 
eral descriptton.  Automatic  regulation  of 
Lake  Bohio.  Advantages  of  the  channel 
selected  for  leading  to  the  sea  the  Chagres 
floods  below  Bohio.    The  Chagres  problem. 


The  Oamboa  Dam  compared  with  the 
Alhajuela  Dam;  its  superiority.  No  Chagres 
sediments  to  be  feared  with  the  Oamboa 
Lake.  The  efficiency  of  Oamboa  Lake  fbr 
control  of  floods  vastiy  superior  to  that  of 
Alhajuela  Lake.  Other  advantages  result- 
ing from  the  position  of  the  Oamboa  Dam. 
It  gives  no  vital  part  to  the  Bohio  Lake 
for  the  control  of  the  Chagres  floods.  Pro- 
posed system  for  the  control  of  floods  and  the 
storage  for  dry  seasons.  The  Bohio  Lake 
an  emergency  flood  controller,  which  may 
gradually  disappear.  Storage  for  dry  season. 
It  will  be  ample  ibr  60,000,000  tons  of  traffic. 
Construction  of  dam  at  (Hmiboa  impossible 
with  the  spoils  of  the  great  cut.  Must  be  a 
concrete  dam.  Charaoteristio  features  of 
the  internal  elements  of  the  Culebra  Cui^ 
Many  errors  committed  about  this  sulxtanoe. 
No  walls  at  Culebra  are  necessary.  Insta- 
bility of  the  spoils  embankments  during  the 
rainy  season  paralyzed  tor  years  the  execu- 
tion of  the  work.  A  tentative  dam  of  8'  to 
lO'  heed  with  the  spoils  of  Culebra  a  faflure. 
Prooili  of  the  stabflity  of  the  Culebra  argfllite 
when  in  its  original  place  and  under  water. 
Construction  of  the  dam  at  Bohio.  No 
earth  dam  on  the  Isthmus  should  reach  02' 
without  a  core'  wall.  Neither  oofroi  nor 
masonry  are  admissible  on  the  Isthmus, 
owing  to  lack  of  skilled  and  reliable  labor. 
Earth  dam  at  Bohio  to  consist  of  a  moun- 
tain of  dayish  sand  transported  and  de- 
posited by  water.  Estimates  of  time  of  the 
Comit6  Technique  can  be  reduced  in  the 
proportion  of  4  to  5.376,  according  to  the 
Isthmian  Canal  ComnUssion.  "My  estima* 
tion  of  the  time  necessary  lor  tiie  Bohio 
works  not  oontradicted  by  the  Comity  Tech- 
nique's figures."  All  the  works  at  Bohio 
can  be  made  in  four  years.  No  fear  from 
the  i>ervious  subground  below  the  Bohio 
Dam.  Systems  proposed  in  the  past  for  the 
control  of  the  Chagres  floods.  The  plans  of 
the  Isthmian  Canal  Commission  perfect  for 
a  perpetual  lock  canal;  defective  if  trans- 
formation to  sea  level  is  contemplated. 
The  Culebra  problem.  Supply  of  water  to 
summit  level  perfect  In  the  plans  proposed 
by  Varllla.  Why  level  130  was  chosen  for 
the  summit.  The  summit  should  not  be 
lower  in  any  case  for  the  Ihst  form  of  the 
Panama  waterway.    P-0O*»  203-220. 

Third  part:  Transformability  of  the  canal 
buflt  with  locks  Into  a  sea-levd  waterway. 
The  increased  width  of  300'  at  the  bottom 
not  resulting  In  an  "extravagant  cost." 
International  navigation  to  preserve  an  inde- 
pendent channel  of  at  least  75'  if  no  increase 
in  the  width  is  admitted.  Basic  principal 
of  the  system  of  transformation.  It  has 
generally  been  thought  that  it  was  imprac- 
ticable to  lower  the  level  without  stopping 
navigation.  The  canal,  when  sea-level,  will 
receive  the  high  Chagres  waters,  controlled 
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and  cl«axied,  from  the  Gomboa  Lake,  and  the 
Chagres  tributaries  will  flow  into  the  canal 
direct  between  Oamboa  and  Bohio.  No 
further  tributaries  to  be  received  below 
Bohio.  Essential  oondiUons  of  the  trans- 
formation. Not  one  inch  of  the  channel  de- 
voted  to  international  navigation  will  be 
nsed  by  1^  works  of  transformation.  Not 
.  a  minute  of  the  time  of  the  international 
navigation  looks,  not  a  drop  of  the  water 
stored  ibr  the  international  navigation,  will 
be  used  for  the  works  of  transformation. 
Gamboa  Lake,  already  a  flood  controller 
and  a  water  storer,  to  play  a  third  and  a 
most  important  part.  It  will  receive  all  the 
spoils  of  the  great  cut.  Computation  of 
time  of  transibrmatkm  a  conservative  one. 
Sise,  location,  and  cost  of  the  locks  uniting 
Lake  Gamboa  to  summit  level.  Extraor- 
dinary superiority  of  excavation  on  water 
compared  with  dry  excavation.  Good  foun- 
dations assured  iar  the  Oamboa  Locks. 
How  to  avoid  dUBcuIty  of  constructing  the 
low  Gamboa  Locks  when  summit  level  is 
reduced.  Cost  of  Lake  Gamboa  Locks  not 
to  exceed  $15/)00,000.  Substitution  of  dredg- 
ing for  dry  excavation  during  the  period  of 
transformation.  Principal  reasons  why  the 
wet  method  is  so  superior  to  the  dry  one 
for  excavating  on  the  Isthmus.  Dredging 
was  preferred  to  open-air  rook  excavation 
during  the  old  Panama  Ck>.'s  work,  with 
much  less  powerful  dredges  "  than  are  now 
used."  The  suspension  of  dredging  at  Cu- 
lebra  a  fatal  mistake  of  the  new  Panama 
Canal  Co.  Why  dredging  sometimes  failed 
on  the  Isthmus.  The  certain  way  to  reduce 
expenses  by  dredging  lies  in  the  electric 
wOTking  of  powerful  instruments.  Large 
decrease  in  the  price  of  excavation  and  trans- 
formation. A  depth  of  excavation  3y  to  fiC 
below  water  level  i>erfectly  advantageous 
for  dredges  built  for  the  purpose.  ]M)6*, 
220-234. 

Fourth  part:  New  prospects  opened  by  the 
great  reduction  of  price  and  of  time  of  the 
works  of  excavation.  The  Straits  of  Panama. 
The  proposed  method  makes  a  reality  of 
what  was  yesterday  a  dream— the  Straits  of 
Panama— which,  if  built  by  methods  hither- 
to known,  would  require  three-quarteis  of 
a  century  and  1900,000,000  exclusive  of  in- 
terest. The  currents  due  to  tides  and  floods 
not  to  exceed  3.3  knots  in  the  Straits  of 
Panama.  Excavation  required  for  the 
Straits  of  Panama.  Unit  prices  and  total 
cost  of  the  construction  of  the  Straits  of 
Panama.  The  Panama  searlevel  tide-locked 
narrow  canal,  if  made  by  dry  process,  will 
take  as  much  money  and  time  to  build  as 
the  Straits  of  Panama,  if  latter  is  made  by 
proposed  new  method.    P^)6>,  234-236. 

Conclusions:  The  high-level  lock  canal  first; 
the  Straits  of  Panama  afterwards.  Longi- 
tudinal profile  of  the  Panama  route  showing 
the  various  points  and  levels.  P-06<, 
237-238. 


Memorandum:  Omission  of  sand  firam  eaags^ 
Estimated  time  required  fltar  prepantwrr 
works.  Time  saved  by  omission  of  I'xc 
Different  costs  of  dredging  osi  water  god  an 
land.  Underwater  rock  breaking  net  i 
modem  problem.  Elements  entering  ma 
cheap  method  of  tranafarmaUon  of  sea  M 
to  lock  level.  Earnings  of  lock  canal  sfaook! 
largely,  if  not  fuUy,  pay  for  transfDnnias 
into  SGfr-level  canal.  "My  remarks  bete 
the  Board  of  Consulting  Engineers  beartc^ 
on  61  difSerent  essential  points  of  the  Fsma 
Canal  problem  fully  explain  the  views  UaA 
on  20  years'  study  of  tlie  great  tsdmksl 
problem."  RefiitatJon  of  tlie  popular opinioB 
that  the  dump  cars,  looomotives,  etc.,  i 
French  regime  were  "toys"  or  toadeqasfe. 
Equal  to  European  plants.  Working  » 
pacity  hindered  by  neoessarfly  poor  trada^v 
"Mr.  Stevens,  chief  engineer  of  tlie  Pttuaa 
Canal,  has  nobly  declared  before  the  Boari 
of  Consulting  Engineers  that  the  v$^ 
made  by  the  French  deserved  admiratka' 
"The  Justiflcatfon  of  the  first  Panams  cos- 
pany  at  the  beginning  was  that  do  hsnss 
anterior  experience  was  available,  and  ttat 
the  only  way  open  was  to  phmge  beroieaSf 
into  the  unknown  to  extract  the  rteeesatf 
truth."    P-Oe*,23»-24a. 

Second  memorandum:  Price  of  dredging  a 
water  at  the  Isthmus.  Price  of  rock  breaks^ 
Stone  and  sand  for  concrete.  Time  of  eefr 
struction  of  the  locks.  Margins  of  safe? 
giving  full  guaranty  that  the  opening  d 
trafllc  within  four  years  can  be  surely  >> 
oompliahed.    P-06*,  242-246. 

EFFICIENCY  OP  LOCK  AND  SEA- 
LEVEL  CANALS:  M^rlty  of  Bosni  af 
Consulting  Engineers  held  lock-level  cai^ 
dangerous  because  of  the  lock  system  re- 
quired; many  curves  in  sea4eve]  canal;  oon 
channel  sur&oe  in  lock  canal.  In  9»^ 
canal,  considerable  obstructive  canent.  Is 
passing  through,  for  a  small  ship  tbo  caoii 
at  sea  level  has  the  advantage  by  about  H 
minutes,  provided  the  number  of  ships  dffs 
notexoeed  lOperday.  If  the  numberof  sbips 
exceed  30  per  day,  the  canal  with  locks  \^ 
the  advantage  by  about  3  hoars.  For  W 
ships  the  canal  i^th  loekslias  the  advaataa 
whatever  be  the  number  per  d^'.  ^  ^ 
number  be  10,  the  advantage  is  about  36  mia- 
utes;if  it  be  30,  the  advantage  isoverSi boon 

Should  there  beacurrentof2.6milesperli0iB' 
as  in  a  eearlevel  canal,  the  time  of  passes 
might  be  greaUy  increased^  Majority  e^ 
Board  of  Consulting  Engfaieers  daim  that 
locks  limit  the  traffic  capacity;  tbat  kcb^ 
can  not  exceed  10  per  day  for  each  ioct 
or  20  per  day  for  the  pair.  The  mlntiriiy 
point  to  the  experience  at  the  Saolt,  *  *  * 
"and  they  show  that  with  the  doable  iJ^^ 
of  locks  proposed,  a  traffic  of  at  leest  80,000^^ 
ton^  per  annum  can  be  aooonunodjted 
Addittonal  looks  may  be  built  henafleri^ 
needed."    To    widen   sea^evel  can&l  iw 
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wiUioiit  deepening  it  would  cost  at  least 
IS7,CMX>,000;  the  canal  with  lodes  may  be 
deepened   easily  and   cheaply   by  simply 
raising  tbe  crests  of  the  spOlways  and  the 
heigkt  of  the  lodes.   Cost  of  operating  and 
maintaining  locks  alone  estimated  at  over 
$500,000  annually;  one  lock  only  for  searle^ 
canal,  but  1225,000  should  be  charged  against 
seivtevel  canal  because  of  turning-out  places, 
etc.,  totalling  |300|000  per  annum  as  the  ap> 
parent  advantage  in  operating  expenses  of 
the  sea-leveL    Against  this  is  to  be  placed 
the  intezest  on  the  additional  investment. 
If  the  canal  at  "see  level  will  cost  $132,000,000 
mora  than  the  canal  with  locks,   *   *   * 
tbe  interest   *   *   *   amounts  to  $2,640,000 
per  annum;  that  is,  the  annual  fixed  charges 
of  the  canal  at  sea  level  will  be  $2,340,000 
more  than  those  of  a  canal  with  looks." 
As  to  military  points  of  view,  both  canals 
as  vulnerable.    "Should  the  U.  8.  depart 
from  its  true  policy  of  making  the  canal 
neutral,  it  will  not  gain  anything  in  a  mili- 
tary point  of  view  by  adopting  the  canal  at 
sea  level  in  preference  to  the  one  with  locks:" 
"There  is  one  valid  argument,  and  one 
only,   which  can  be  brought  against  the 
canal  with  locks,  and  that  is  the  difficulty 
of  fixing  the  dimensions  of  the  lock  chambers 
to  provide  for  the  possible  enlarged  vessels 
of  the  future."    Majority  of  B .  C.  E.  propose 
locks  40^  X  lOO'  X  1000',  while  nUnority  40^  X 
05'  X  900'.   Total  estimated  cost  of  all  the 
locks  and  ap];»oach  walls  in  the  "present" 
prqjtet,  including  the  contingency  item  of  20 
per  cent,  is  $44,425,000.  "They  can  therefore 
be  entirely  renewed  for  about  half  what  it 
would  cost  to  widen  the  sea-level  canal  100'." 
The  water  supply  for  a  lock  canal  is  sufficient 
to  accommodate  a  traffic  of  about  50,000^000 
tdns  annually;  a  dam  at  Allu^uela  could  pro- 
vide an  additfonal  supply  sufficient  for  100,- 
000,000  tons,  and  the  Ghagres  River  with  its 
tributariee  can  be  made  to  provide  still  fur- 
ther supplies.     Opinion  unanimous  that  if 
sea-level  canal  is  to  be  built,  it  should  be  built 
from  the  first    P-06*»  xiv. 

Time  of  completfon:  Sea-level  type,  12  to  13 
years.    Lock  type,  10  to  11  years.   P>4)e*,14. 

Besolution  by  the  Board  of  Ckmsulting  Engi- 
neers recommending  the  adoption  of  plans 
for  a  sea46vel  canal,  P-06*,  14. 

• 

Searlevel  plan:  Details.  Alignment  and  de- 
acriptfon.  Estimate  of  excavatfon  of  a  sea- 
level  canal  40^  deep.  Harbors:  Colon  Harbor; 
Anoon  Harbor;  Pacific  coast  harbors.  Cross 
aecUons  of  the  canal  prism.  Estimate  of 
cost.  Estimate  of  time.  The  considerations 
beki  to  be  important.  Canal  makes  a  con- 
nection between  oceans  and  continents. 
Interests  it  will  affect  vast.  Not  merely 
passage,  but  safe  and  uninterrupted  passage 
required.  Canal  will  endure  for  all  time. 
Report  recommending  signed  by  Davis, 
Piusons,  Burr,  Hunter,  Ouerard,  Tincanser, 
Wekker,  Queltennec.    IM)6^47-^. 


Plan  recommended  by  majority  of  board  follows 
essentially  the  line  adopted  "  heretofore  "  by 
Congress,  except  near  the  terminals,  the 
depth  to  be  40^,  and  the  widjth  at  bottom 
to  be  150^  where  the  side  slopes  are  gentle, 
and  200^  where  the  side  slopes  are  nearly 
vertical,  as  in  rock.  At  the  Panama  end 
is  to  be  a  tide  lock,  having  a  usable  length 
of  l.OOO'  with  width  of  lOO',  and  depth  over 
the  miter  sills  of  40'.  In  Panama  Bay  tbe 
channel  is  to  be  35'  deep  at  extreme  low 
water  of  spring  tides,  which  will  give  the 
full  40'  provided  elsewhere  in  the  canal, 
except  upon  rare  occasfons.  To  control  the 
Chagres  River,  a  dam  of  masonry  or  of  earth 
and  masonry,  is  proposed  at  Qamboa,  Just 
of!  the  line  of  the  canal,  buUt  to  a  height 
180'  above  the  sea,  forming  a  reservoir  called 
Oamboa  Lake,  of  which  the  maximum  flow 
line  is  to  be  at  elevation  170,  into  which  the 
flood  waters  are  to  be  received  (no  design 
submitted).  Of  the  tributaries  entering  the 
Chagres  below  Qamboa,  the  most  important 
are  diverted  entirely  from  the  canal  and 
conducted  by  separate  channels  to  the  sea. 
A  number  of  tributaries  would  yet  remain 
to  be  taken  into  the  canal,  creating  currents 
ofabout  2.6  miles  per  hour.  Extensive  harbor 
improvements  proposed  at  Colon.  Cost  of 
sea-level  plan  estimated  at  $247,000,000.  Table 
of  more  important  streams  entering  such  a 
canal.  Total  cost  would  more  likely  be 
$272,000,000.  Time  required  to  build  canal 
estimated  at  from  12  to  13  years;  feared  by 
Isthmian  Canal  Commission  that  time 
would  bo  nearer  18  or  20  years.    P-06,  x. 

Lock-level  plan:  Minority  report.  Reasons 
given  in  detail.  Presents  for  comparison 
with  the  sea-level  plan  preferred  by  the 
m^ority  of  the  Board  of  Consulting  Engi- 
neers a  project  with  summit  level  at  ele^^ 
tion  85  instead  of  60,  maintained  by  a  dam 
and  duplicate  flights  of  3  locks  at  Oatun; 
recomm^ded  for  adoption,  "Oen.  Abbot 
preferring  a  lower  dam  with  duplicate  flights 
of  2  locks  at  Oatun,  supplemented  by  a  dam 
and  duplicate  single  locks  at  Bohio,  raising 
the  summit  level  to  elevatfon  85."  Colon 
entrance  details.  Oatun  Dam  details.  Con- 
sidera^n  of  the  stability  of  earthen  dams. 
Plan  of  Oatun  Dam.  Regulating  works. 
Saving  effected  by  change  in  location  of 
controlling  dam  to  Oatun.  Saving  about 
$11,894,621.  Water  supply  of  the  canal 
ample.  Details  of  the  summit  level.  Lake 
Sosa  details.  Channel  in  Panama  Bay. 
Dimensions  and  cost  ^of  channel.  Com- 
parison of  two  lock-level  plans  of  60  and  85 
elevations.  Comparison  with  the  Board  of 
Consulting  Engineers  sea-level  project. 
Relative  time  for  completion  of  sea-level 
and  85'  projects.  Relative  time  of  transit. 
Capacity  for  traffic  of  the  sea-level  and  85^ 
elevation  lock  plan.  The  duplicate  locks  of 
the  lattw  will  afford  convenient  pass^e  for 
an  annual  net  registered  tonnage  of  80,000,000. 
Fallacy  of  the  theory  that  locks  and  other 
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aiinllar  stractans  an  unsafe  to  oayigatkm 
as  adduced  by  experienoe.  Safety  of  gates. 
Guards  agaizut  disasters  of  all  kinds.  Earth- 
quakes not  a  danger  at  Panama.  Relative 
safety  of  ships  in  the  two  types  of  canal  not 
at  all  uniavorable  to  a  lock-level  plan.  Land 
damages.  Extensive  lakes  in  theplans  of  both 
the  lock-level  and  the  sea-levei  plans  would 
flood  large  areas  (44.6  square  miles  tot  sea-level 
plan,  and  118  square  miles  for  lock-level 
plan).  Estimated  cost  of  these  lands  only 
1300,000.  Relocation  Panama  R.  R.  would 
be  necessary  by  any  plan.  Estimate  in 
detail  tor  85'  elevation  plan,  $139,705,200; 
does  not  embrace,  nor  does  the  sea-level 
estimate,  allowance  for  any  fortifying.  Total 
excavation  estimated  at  95,055,000  c.  y., 
of  which  53,766,000  c.  y.  from  Culebra  Cut. 
Allowance  of  20  per  cent  made  for  contin- 
gencies. Probable  cost  of  maintenance  and 
operation,  $2,360,000  annually.  No  fear  for 
safety  of  dams.  ''The  ooostructfon  of  earth 
dams  to  retain  water  85^  deep  is  not  an 
untried  experiment,  as  there  are  many 
earth  dams  of  equal  or  greater  height,  nearly 
all  of  them  made  wholly  of  earth  without 
a  masonry  core,  and  none  of  them  having 
nearly  the  mass  or  the  stability  of  those 
heroin  recommended." 
Summary  of  oonclusfons  in  ikvor  of  recom- 
mending lock-level  cadal:  "In  view  of  the 
unquestioned  fact  tlmt  the  lock  canal  herein 
advocated  will  cost  about  $100,000,000  less 
than  the  proposed  sea-level  canal;  believing 
that  it  can  be  built  in  much  less  time;  that 
it  will  afford  a  better  navigation;  that  it 
will  be  adequate  for  all  its  uses  for  a  longer 
time,  and  can  be  enlarged,  if  need  should 
arise,  with  greater  facility  and  less  cost,  we 
recommend  the  lock  canal  at  elevation  85 
for  adoption  by  the  U.  S."  Signed  by  Noble, 
Abbot,  Steams,  Ripley,  and  Randolph. 
F^M*,  67-101. 

Plan  recommended  by  Board  of  Consulting 
Engineers  minority  a  cadal  with  locks, 
following  in  general  the  same  location  as 
the  sea-level  plan,  but  with  slight  varia- 
tions therefrom  in  Limon  and  Panama 
Bays.  Its  controlling  feature  a  dam  to  close 
the  valley  of  the  Chagres  at  jQatun,  thus 
creating  an  artificial  lake  of  which  the  sur^ 
Csce  is  to  be  85'  above  the  sea,  and  which  is 
to  constitute  the  summit  level.  Length  of 
dam,  7,700^;  height  of  its  crest,  135',  or  SO' 
above  the  water  surl^Kie.  To  contain  about 
21,200,000  c.  y.  of  material,  princii>aUy  spoil 
from  canal  prism.  Channel  500'  wide  at 
sea  level  leads  from  Limon  Bay  to  the  Gatun 
Dam,  where  is  placed  a  double  flight  of  3 
locks  by  means  of  which  vessels  are  lifted 
into  the  artificial  lake.  The  lake  provides 
unrestricted  navigation  for  a  large  part  of 
its  length,  but  bec9mes  more  contracted  as 
the  Continental  Divide  is  approached,  until 
in  the  Culebra  Cut  the  width  at  bottom  is 
reduced  to  200'.    It  finally  tennlnates  at 


Pedro  ICiguel,  when  the  flist  kx^  oi 
Pacific  side  is  placed,  having  a  lift  of 
By  means  of  this  lock  vesseb  are 
into  another  artificial  lake  created  bf| 
dam  closing  the  valley  of  the  Rio 
and  by  2  other  dams  eloslng  other  <fe: 
sions,  the  level  of  the  lake  being  55'  ii< 
the  sea.  The  crests  of  these  dams  are 
above  the  sea.  Communication 
the  lake  and  Panama  Bay  is  eflectad  :y\ 
double  flight  of  2  locks  placed  near  the 
on  the  high  ground  called  Soea  HJD. 
locks  are  in  duplicate  and  have  a 
length  900',  width  96',  and  depth  orer 
miter  sOls  40'.  The  depth  of  the  ehumri  i 
everywhere  at  least  46',  except  in  the  U  a 
and  in^Limon  Bay,  where  it  is  40';  the  drl 
in  Fviama  Bay,  however,*  being  loeascndl 
from  mean  tide  and  not  from  dead  kr 
water.  In  the  lakes  the  depth  is  often  T;r- 
much  greater,  being  75'  near  the  Gsr::! 
Dam,  and  nearly  as  much  for  manj  m> 
The  width  is  nowhere  less  than  %.:'  tf{ 
bottom,  and  at  most  places  is  Tery  zrjrt 
more.  The  length  of  the  canal  from  de»?| 
water  in  Limon  Bay  to  deep  water  in  Tsjojal 
Bay  is  49.72  miles.  Of  this,  19}  miles  b  cv. : 
i,000'  wide,  23  miles  Is  over  SOO'  ink.  i| 
miles  is  over  500'  wide,  and  42}  miles  Is  >^''' 
300'  wide.  That  is,  for  about  half  thtctr, 
tance  navigation  Is  entirely  unrestnr-'C 
while  for  more  than  twcKhirds  the  dissc  -* 
the  channels  are  500'  wMe  or  more,  tSfitil 
only  one-seventh  of  the  distance,  indcl':; 
the  locks,  are  they  less  than  300'  wid«.  £>• 
timated  cost,  $139,705,200.  Time  to  ba£c  t 
yeara.  The  plan  Is  the  same  rRComiMcJrf 
by  the  Isthmian  Canal  Commission  No.  1  r  1 
adopted  by  Congress,  at  least  by  inlpns-T* 
act  June  28,  1902.  Some  doubt  exprest^ 
as  to  stability  of  Oatun  Dam;  oppn^ ' 
opinion  to  eOect  that  there  would  Ik  ae 
seepage  at  this  or  the  other  dams.  Ia^s 
larger  than  any  which  have  herstobre  tva 
built;  some  express  opinkm  they  are  bepo' 
the  Ihnlt  of  prudent  design.  ''So  the  :?> 
posed  locks  can  be  made  safer  than  the  Tat 
Lock  at  the  Soo,  because  they  are  desi:^ 
after  9  years  of  practical  experience  w:A 
that  lock,  an  experienoe  which  shows  it  9 
be  a  safe  place  for  a  vessel."  F4W*,xiu. 

Condusfon  and  recommendatioDS  of  Isthana 
Canal  CommlsBiafn  No.  C:  After  sin-ijU 
minority  and  minority  reports  of  the  FU^rl 
of  Consulting  Engineers  on  sBa4eT«l  izi 
lock4evel  canal  at  Panamft-ooe  sip)«d  t; 
8  members,  and  one  signed  by  5  meffifaen- 
the  Isthmian  Canal  Commissfcm  No.  S  re- 
ported as  foDows:  «♦  •  •  The  canal  ?r> 
posed  by  the  minority  •  •  •  canbe^^^ 
in  half  the  time  and  a  little  more  than  tiS 
the  cost  of  the  canal  proposed  by  a  msyx^ 
of  the  board,  and  that  when  completec  :t 
wm  be  a  better  canal  for  the  IbDoviar  t^ 
sons:  (1)  It  provides  greater  safety  «w  st-T" 
and  leas  Hftwgpy  of  interruption  to  tnS^  ^ 
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'•^Sop^.^1^  Pto  of  the  mtaartt, 

^  on  at  thAt  yiiH^       *  entxiooB  now 

be  useafn^/tLu"^ !Z  "*  ^-^-^^ 
harbor  loomfcr  Z^    .^^  ^  ■««« 

«b«Ud  be  made  ca^  bettor  hT^if^?"*" 

»^^  iBport  or  Wim4m  Camj  n^^^, 
«fan  Ko.  3:  One  member  o/t^r^Z**^ 

*«*V8I  canal,  Mproio^fiv'^**'^^     a 

better  canal  tor  oommarcSl  *n^f^2"-    » 

be  less;  aearleTol  caoal  ironM!!L^?*'^**^ 
<«»l  once  ooMtracted  maai.  s  lock  T:!?"^ 

I^JWJCMA  Letter  of  Chtof  =«, 
5*«»«  Of  tela  ,t  Ml«ltair«Sd^^,*» 


1  t&erefore  leoommend  the  tAoptU^^^' 

?«  torth  In  the  mJnortty  wport  ^?^' 
B«wiofCaniuitInjEnglneen,"F-D^   ^**^ 


^^«d  na  level  canals:  The  See.  or  ..^ 
-^  sununing  up  the  yarioos  ar^^«^' 
^fdoM»,a8  furnished  by  the^?^^ 
?«  B««l  of  Consulting  En^ieerB^^'^  <>' 

^  adoption  of  the  type  of  canal  p^^^^ 
^yj»  minority  of  tli'io.M  of  C^^ 
r^*  except  so  far  as  falateT^^*^ 
»2^  of  tbe  locks  at  Boss  HJn,  ^  the 
V2|!?  »  ♦  •  Is  the  posribfllty  o*  *  * 
7*™^*»on  by  the  fire  from  an  «SL.^**^^ 
■^  ♦  ♦  •  n;  however,  B<m  :SiS^7'* 
Stafford  a  Bite  with  such  profteoUo^**   '"^ 


it  seems  to  me  wisar  to  plaoe  tha  looks  at 
Miraflons.  *  «  «  When  I  Tfelied  the 
Isthmus  a  year  and  a  half  ago  *  *  *  I 
received  a  strong  impnasion  that  the  work 
of  constniction  upon  vrhlch  the  U.  8.  was 
about  to  enter  was  of  snch  worid-wlde  im- 
portanoe  and  so  likely  to  eontfama  in  active 
use  for  oentories  to  oome,  that  it  was  wise 
for  the  Oovemmentnot  to  be  impatient  of 
the  time  to  be  taken  or  of  the  tieasure  to 
be  spent."  Expresees  conviction  In  favor 
of  sea-leveK canal,  <<bat  the  report  of  the 
minority,  in  showing  the  actual  result  of 
the  nsa  of  the  looks  in  ship  eanals,  in  pohiting 
oat  the  dangers  of  so  narrow  and  con- 
tracted a  canal  prism  as  that  which  the 
miOortty  proposes,  and  in  making  clear  the 
great  additional  cost  in  time  and  money  of 
a  8ea4eyel  canal,  has  led  me  to  a  diifecent 
ooDclusion."    ^4)e*,vU,TiU. 


President  Roosevelt  of  optoion  that  the  Board 
of  Gonsulting  Engineers  failed  to  give  proper 
attention  to  the  lessons  taught  by  the  Soo 
Canal,  in  their  study  of  lock4evel  and  sea- 
level  canals  at  Isthmus  of  Panama.  "The 
law  now  on  our  statute  books  seems  to  con^ 
template  a  lock  canal.  In  my  Judgment,  a 
k)ck  canal,  as  herein  recommended,  is  ad- 
visable. If  the  Ckmgress  directs  that  a  sea- 
level  canal  be  oonstructed,  its  direction  wQl 
of  oouiae,  be  carried  out.  Otherwise  the 
canal  will  be  built  on  substantJaUy  tbe  plan 
for  a  lock  canal  outlined  in  the  accompany- 
ing papers,  such  changes  being  made,  of 
course,  as  may  be  found  actually  necessary, 
including  possibly  the  change  recommended 
by  the  Sec.  of  War  as  to  the  slse  of  the  dam 
on  the  Pacific  side."   ^4ie*,iv. 

1907.  Project  adopted  by  Congress  estimated 
by  Board  of  Consulting  Engineers  to  cost 
$130,706,200,  exclusive  of  sanitation  and 
expenses  of  aone  government.  Estimates  did 
not  contemplatB  or  provide  for  waterworks, 
sewers,  and  paving  in  Panama  and  Colon 
nor  was  provision  made  for  reequlpment  of 
Panama  R.  R.   P-07, 34^. 

(d)  Project,  Adopted.   ( See  p.  2M9  of  this  Index.) 
1909.    Lock-canal  project  as  of  Jan.  1,  igoo: 
This  project  is  for  a  lock  canal  from  the 
—41'  oontour  in  the  Caribbean  8ea  to  tha 
—45'  contour  in  the  Bay  of  Panama,  with  a 
flight  of  8  twtn  looks  at  Oatun,  1  twin  lock 
at  Pedro  Miguel,  and  a  flight  of  2  twin  locks 
at  Miraflores. 

The  channel  from  M.  o,  tn  the  Carfbbeen.to 
the  head  of  Limon  Bay,  to  be  50O'  wHe  cm 
the  bottom  and  41'  deep  at  mean  ti<ie.    TYie 
depth  tbroughoat  tbe  remainder  of  tl>iB  cans^ 
and  in  Panama  Bay  to  be  46'  deep  kM\ow 
mean  tide.    Tbe  channel  from  tlie    kieaA  ot 
Linum  Bay  to  Oatun  Locks  to.  be  600'  ^wrVf^; 
from  south  end  of  Qatun  Locks  to  B&.  2&4(5t 
not  leas  than  1,000'  wide;  from  IC-    SSa^SO  to 
H.  2CV.60«a0O'widQ;  fromM.a6.60to  J*^-  aiJ», 
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TOO*  wide;  from  H.r.OOto  If.  31.36, 600'  wide; 
from  H. 31.25  to  Pedro  Mignel  Lock^aoo' wide 
from  Pedro  Miguel  Lock  to  Miraflores  Locks, 
and  from  MiraiBores  Locks  to  deep  water  In 
Panama  Bay,  600'  wide. 

Breakwaters  to  be  oonstnioted  in  Cokm  Harbor 
on  difflerent  lines  from  thoee  established  by 
the  minority  of  the  Board  of  Consulting  En- 
gineers. The  locks  to  have  chambers  110' by 
1,000'  usable  dimensions  and  to  be  provided 
with  emergency  dams  and  safety  gates. 

Tha  summit  level  extending  from  Oaton  to 
Pedro  Miguel  is  to  be  regulated  between  +82 
and  +87  by  meansof  the  spillway  in  the  dam 
atOatun.  The  level  between  Pedro  Miguel 
and  Miraflores  is  +66'.  These  levels  are  to 
be  maintained  by  earth  dams  at  Qaton  and 
Pedro  Miguel  and  by  an  earth  dam  on  the 
west  side  and  a  concrete  dam  with  spillway 
on  the  east  side  of  Miraflores. 

The  principal  streams  adjacent  to  the  Culebra 
Cut  to  be  diverted;  the  Obispo,  Camacho, 
and  Mandinga  into  the  Chagres,  and  the  Rio 
Grande  as  may  hereafter  be  determined. 

The  average  bottom  width  of  channel  in  this 
project  is  OtfK.   The  minimum  width  is  300'. 

This  project  provides  a  two-way  canal  for  the 
largest  vessels  now  afloat  or  likdy  to  be  in 
the  near  future.   P-009  362. 

Property* 

Acoountebility,  P-09^  212. 

Record  keeping,  P-05, 164. 

Returns,  P-IO,  310. 

Stetement  of.  Isthmian  Canal  Commission  No. 

3,  in  preparation,  P-Off,  21. 
Surveys,  real  estete,  P*l  1»  277. 


Piiiiip»  Hydianlle. 

Concrete  barge  to  support 
details,  F-10, 40, 60,  pL  lUk. 


{mfflj 


■i^ 


Pumping. 

Anoon  station,  P^>8,  85;  F4»9^  lOS;  P-iO» 

180;  P-11,  174;  P-12, 188;  F-18,  ITS. 
Bas  Obispo  station,  P-08»  8& 
Camacho  stetion,  P-08»  85. 
Central  pumping  station,  Agua  Duloe,  F-IO^ 

196,1^.48. 
Chagres  station,  P-08»  8& 
Coooli  pumping  and  fUtratian  plant,  P-10^  IS, 

pi.  117;  ^12, 188, 189;  P-13»  177. 
Cucaracha  station,  P-08, 85. 
Qatun  Locks,  ^10, 122. 
Oatun  station,  PM>8,  84;  P-00»  01;  P-10,  IX; 

^11. 132,  pi.  24. 
Gorgona,  P-08, 86. 
Hydraulio  excavation,  Agua  Dnkse,  P-10^  l% 

pi.  18. 
Mount  Hope  stetion,  F-07,  78;  IMM),  91 

P-10^  135;  P-il,  127;  P-i4«  pi.  18. 
Mount  Zkm,  P-08»  8& 
ParaiB0,P-O8»86. 

Stetion,  central.  Pacific  division,  F«10k  177. 
Tabemilla,  PM>8, 84. 

Pumps  and  Motors. 

Chain4Bnder  sump  pumps,  P*14»  113. 
Drainage  sump  and  culvert  pumps,  P-14*  Hi 

124. 
Dredging  pumps,  hydraulic  excavation,  Pad^ 

division,  ^10, 177. 
Lock'Operating  machinery,  ^12»  90. 
Motors  and,  for  cable  crossovers,  ^14, 135. 
Spillway,  ^12, 89. 


Proposals.  (SeeNo.  148,  p.  2364  of  this  Index.) 
Forms,  P-05, 171. 

Protective  Devlees.   (See  Dams;  Oates;  Locks.) 
Lock  gates  and  protective  devices,  P-OO*  37; 
P-lOb  49;  P-11, 08;  P-12, 74;  P-13, 77. 

Publle  Order.   (See  No.  56,  p.  2362  of  this  Index.) 

Pabllc  Schools.  (See  No.  113,  p.  2363  of  this  In- 
dex.) 

PabUc  Works.  (See  Civfl  Administration;  Mu- 
nicipalities; see  No.  61,  p.  2362  of  this  Index.) 

Executive  officer,  duties  of,  P-Off,  58. 

Legal  system  (court,  ete.)  esteblished,  P-OO, 
67. 

Mechank»l  division,  duties  of,  P^4MS,  118. 

Monetary  system.  Tropics,  P-05»  20. 

Religious  activity.  Tropics,  P-05»  56. 

Sanitetion  measure,  P-05t  59. 

School  system  esteblished.  Tropics,  P-05, 65. 

PubUc  Works,  Division  of,  P-07,  166;  P-08, 
261;  P-00,  265;  ^10,  370;  F-11,  424;  ^ISt 
468;  P-18, 47L 


Pnrehases.  (See  Contracts;  Material;  Sappiks^ 
see  Nos.  147, 227,  pp.  2364, 2366  of  this  Indei.i 

Act  relating  to  purchase  of  Panama  R.  B.  bf 
U.S.,P-11,560. 

Executive  order  to  prevent  unauthorised  par- 
chase  of  supplies  and  equipment  from  penoos 
in  Army  and  Navy,  ^13*  613. 

(General  purchasing  officer,  reports.  (See  No. 
274,  p.  2368  of  this  Index.) 

Important  items  since  beginning  of  csul 
work,  ^13, 392L 

hooaX,  on  Isthmus,  Pi4>8, 229. 

Methods  toward  dose  of  canal  work,  1^12, 3Sl 

Regulation,  P-05, 159. 

To  be  purchased  from  lowest  responsible  \ii^ 
in  U.  8.  except  when  prioe  is  unreasottble 
or  extortionate,  aote,  P-11,  560. 

Pmcbases.  Operations. 

1005.  Materialsandsupplies^lbtaiDedtlDV]^ 
various  offices  in  the  U.  S.,  the  gsnenl  piff- 
chashig  office  located  at  Washlngtoo.  Btis 
called  I6r  on  basis  of  price  delivered  on  ^ 
Mhmus.  Rates  on  the  Panama  stesmsbip? 
from  New  York  equalised  for  all  roads  de- 
livering to  it.  Medical  supplies,  etc.,  ob- 
tained from  medical  supply  depot  d  t^ 
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Army  &t  New  Yark.  Porcbiaes  to  amount 
o/|9,MX),000.  List  of.  Complete  inventory 
o(  material,  etc.,  aoquired  from  the  New 
Panama  Caoal  Co.  found  inexpedient.  Two 
5^nnu2i^piizchaaed  to  pfovide  teoQltfes  for 
the  increased  frei^t  and  passenger  more- 
meat;  chartered  to  tbe  Panama  R.  R.  Co. 
P'-0S,1S. 
1908,  Time  25,  1906,  ConsresB  resolved, 
M«  *  »  that  purchases  of  material  and 


eqo^ment  for  uae  In  the  oonstructlon  of 
the  Panama  Canal  shall  he  restricted  to 
artioles  of  domestie  production  and  mann- 
llM$tQre,  from  the  lowest  responsible  bidder, 
miless  the  President  shall,  in  any  case, 
deem  the  bidder  or  bidders  therelDr  to  be 
eirtortSonato  or  unreasonable,"  P^N!*  14. 
(See  Material  and  Supplies.) 


Q. 


uanttties,  TaMe  of. 
Estimates,  canal  cost, 


asa 


oaanttaie.  (See  Harbom;  see  Mo.  107,  p.  2383 

of  this  Index.) 
AncoQ,  P-10, 433. 
Bocas  del  Toro,  P-W,  abo;  p.10,  433;  P-11, 

530;  P-12, 5511 
Di^-ision,  quarantine,  p.14,  (jg.    (gee  No.  270» 

p.  2368  of  this  Index.) 
Panama-Anoon,  and  Cokm-Cristobal,  ^07« 

a09;PblO,433;P^ll«£ao. 
Ports,  sone,P-10, 433. 

ProTision  for,  Execative  order,  P>ia,  82S. 
Begnlstions,  and  bills  of  health,  P-18, 626. 
Service,  quarantine,  P^)e,  323;  p^m,  830; 

F-IO,  433;  P-12,  555;  P.13,  563. 
Station,  Culebra  Island,  p.11,  490,  pi.  77. 

narantine,  Bflleieney  of. 

Although  plague,  yellow  fever,  and  smallpox 
have  been  prevalent  in  ports  to  the  north 
and  south  of  Panama,  none  of  these  diseases 
gained  a  foothold  in  the  city.  Plague  ap- 
pearing at  La  Boca  was  stamped  out.  Out- 
break of  yellow  fever  at  Colon  isolated  (1  of 
the  2  cases  fatal);  39  cases  of  smaUpox  at 
Cohm;  2  deaths.   P^M»  30. 

(Barries-  (See  Breakwaten;  Coats;  Excavation. 
Geology;  Bock.) 

Anoon,  JMm,  104,  1$4,  pi.  65;  P-IO,  196,  pi. 
51;  P-11, 189;  P-lJB,  20%   F,ia,  184;  p.14, 

«,2oa 

Breakwater  quarriee,  P-ia,  117    117.  puia, 

113;P.14,226. 

^m^aratfve  statmient,  Porto  Dello.  P-10. 
118;P.12,117. 

Cost  of  product,  Porto  BtiDo  and  Anoon.  p-il. 

'2K^-,P-12,lia 
Cruabera,  Anoon,  Pi-10^  195;  p.^^^  u^.  ^^^ 

184. 

^mijen,  PWto  Belto,  F-oo^  fl6,  pi.  aa 
Excavation,  Anoon  atone  quanr  P-09l  B7 
Oenoal  plan,  Anoon,  P-ofi^  134^  ^  ^^^ 
Deology,  Anoon  Hill,  P-I3;  682,  pi  74, 
UrSBroek,  Porto  BeOo,  P>l;a^  j^p  ' 


Layout  of  crushers  and  stbra^  bin,  Anoon, 

P-00, 134,  pi.  68. 
Loading  rock,   Lidgerwood   flat  can,   Toro 

Pofait,P-ll,132,pl.0. 
Mining,  Anoon,  P-O0,  98;  P-12,  202;  P-18, 

184. 
FBrformanoe,  Anoon,  P-1!B,  208. 
Rirto  BeUo,  F-09, 48;  P-10»  136,  pi.  18;  P-18, 

116. 
Foasibilities,  «me,  P-ia,  576. 
Product  for  public  works,  Anoon,  P-09^  104. 
Rio  Grande,  P-00, 104;  P-10, 182. 
Stone,  Anoon  HUI,  P-00, 97. 
Tracb,  Anoon,  P-00, 98. 
West  bee  of  quarry,  Porto  Bello,  ^11,  132* 

pi.  2a 

Quartennaster. 

Reports.    (See  No.  245,  p.  2367  of  this  Index.) 

Quaitcmiaatei'a  Department.   Operatloiia- 

1005.  Quarters:  Okl  houses  of  the  French 
oompeny  made  available.  Dormltoriea  oon- 
struoted,  and  new  houses.  Quarters  assigned 
under  deflnito  regulations;  details.  Views 
of  hotels.  General  speoifloation  for  barracks 
I6r  laborers.  Cottages  for  married  employees; 
views.    P-Off,  44. 

1000.    (See  pp.  1263,  2364  of  this  Index.) 

1007.   Building  construction  division:  Em- 
braoos  construction    of  buildinga   for   the 
dlilerent  departments  and  divisions  of  the 
Isthmian  Canal  Commission.    656  quarteia 
for  gold  employees  built;  335  fdr  silver  em- 
ployees (consisting  of  barracks,  bathtaouaes, 
cook  sheds,  kitcbBiis,  etc.).     38  buUdix^ga 
buflt  for  sanitary  department.  Larger  of^oe 
quarters  constructed  at  Empire  and  .^nocm.. 
School  building  built  at  Culebra,  and 
ones  begun  at  otber  points.    Seven 
halls  for  Americazi   employees,  and    1^     ^ox 
laborers  completed.     Large  hotel  at  ^I^*^^^W 
completed.     Macliliie  shed,  engine 
pattern  shop,  etc.,  numbering  10,  com] 
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ExtensivB  plantB  at  PanJao  and  Empire 
begun.  CommJaBaries,  storeboaaes,  ooal 
chutes,  etc.,  built.  Four  clubhouaes  built 
lianubcturing  plants  operated  at  Anoon 
and  Lirio.  Expenditure,  manufacturing, 
1276,884.19.  252  of  tbe  2,265  buildings  re- 
oelved  from  the  French  repaired;  113  de- 
stroyed. A  total  of  767  new  buildings  were 
bunt;  on  hand  June  30, 1907,  2,919  bufldings 
of  all  classes.  Six  buildings  begun  at  Porto 
Bello.  Fire  houses.  Jails,  chmcbes,  post 
ofBoes,  fomigatlon  houses,  etc,  built  along 
the  line. 

Employees:  3,570  men;  spent,  $4,357,587^7; 
largest  item  being  $1,432,415.51  for  American 
quarters.  $482,502.88  for  silver  quarters. 
Hospital  buildings,  $315496.57.  Supenri- 
sicn  and  clerical  force,  $193,763.73. 

Architect's  office:  145  finished  sets  of  drawings, 
consisting  of  605  tracings,  etc.    F4>7»  12, 13. 

1008.  Building  oonstructioa:  New  bufld- 
ings, 505  during  the  yaar;  1,147  American 
buildings  repaired;  additfoos  made  to  423 
buildings.  1,178  French  buildings  repaired 
and  additions  and  improvemants  made  to 
275. 

Expenditures:  $3,086,13&01. 

Employees:  Average,  2,366. 

Pay:  Gold  men,  $0,625;  sliver  men,  $0,169. 

New  buildings:  $2,181,913.39  spent  for  these; 
largest  item  behig  quarters  for  gold  em- 
ployees, $982,771.86. 

Total  cost:  Since  Amarioan  oocnpatfon, 
$0,824,089.15  ($421,882.64  befaig  for  wire 
screening,  with  which  all  buildings  are 
inclosed). 

Important  items  of  construction  done:  During 
the  year,  33  hospital  bulldtags,  37  store- 
houses, 7  flr&<lepartment  houses,  9  laborara' 
bathhouses,  26  laborers'  range  closets,  6 
fumigation  houses,  5  corrals,  9  schoolhousesy 
5  comminarles,  1  clubhouse,  4  post  offices, 
9  office  bufldings,  2  lodge  hails,  18  standard 
laborers'  barracks,  5  band  stands,  2  OaDego 
mess  halls,  5  hotels,  4  Jafls,  8  powder  and 
detonator  houses,  4  markets,  35  shop  bufld- 
ings, 8  laborers'  washhouses,  3  bridges,  and 
200  type  quarters  for  gold  employees.  There 
are  24  different  types  of  living  quarters  for 
the  aocommodaUon  of  gold  employees. 
Total  number  of  bufldings  buflt  sfaioe  U.  S. 
occupation,  1,462;  total  on  hand,  3,313. 

Ancon  wood  and  machine  shop:  Cost,  $30,327.87 
for  labor;  70  men. 

Lirio  planing  mfll:  Principal  manufacturing 
shop  of  the  division.  56  men.  Annual  cost, 
$56,880^.  All  mfllwork  for  bufldings  done 
at  this  shop. 

Ancon  stone  crusher:  Operated  to  furnish 
stone  for  masonry  division.  2,002  c.  y.  stone 
crushed.   Cost,  88  cents  per  c.  y. 

Cement  plant,  Ancon:  17,960  concrete  blocks 
made;  cost,  12^  cents  per  cubic  foot. 

Costs:  Various  measures  in  force  for  reducing 
costs.  Eoononiie  bufldlng  work  stimulated 
by  a  comparison  of  the  cost  of  buUdin^ 
erected   by  contract.      Principal  type  of 


bufldinga  constmctad  by  Isthmian 
Commiasinn  costing  from  7|  to9|oeiiti] 
foot  for  bachelor  ^lartmaitBy  and  frao 
to  13  cents  for  funfly  quartan.   ^4I6|1S, 

1900*  Organ  liatton :  Bepaira  oC  bniMtoei,  i 
flTCWifUng  $200  in  value,  placed  under  tbi' 
Q.  H.  department  Aug.  1,  1906;  tte  ob> 
stmotkn  work  under  the  various  dirisiB 
engineecs.  Order  modified,  and  eflectm 
July  1,  1900,  oonstructioa  and  repair  of  aS 
bnfldfaigB  plaoed  witiH  Q.  M.  Dirisioo  d 
matfiriah  and  suppllne  merged,  Sept.  1,  I99i 
into  the  Q.  H.  department.  On  the  sae 
date,  graas  cutting  and  disposal  of  ni^ 
aoil  and  garbage  taken  oviar  from  WDJOtj 
department.  Physical  aoooimtabiUrf  <rf 
property  faistitnted  Oct.  1,  ig06»  wifii  sndk 
by  the  chief  Q.M. 

Labor:  During  the  year,  1,093  new  emph?- 
ments  and  884  reemployments  made  on  the 
Isthmus;  of  those  appointed  In  the  U.  E-. 
754  arrived  on  the  Isthmus.  These  flemet 
point  to  a  decrease  of  over  60  per  omt  t& 
the  number  of  men  employed  In  the  U.  S , 
and  40  per  cent  in  the  nomber  of  men  e» 
ployed  and  reemployed  on  the  Isthao^ 
indicating  a  more  stable  popnlatioa,  si- 
though  there  has  been  an  actual  decreasi: 
the  personnel  of  the  gold  flaroa.  Steadj 
increase  of  the  miskilled  labor  force  ooih 
tinned  untfl  its  marimnm  on  Apr.  2S,  ISK 
then  33,699  actually  working  for  the  Isth- 
mian Canal  Commibsian  and  Panama  B.  B. 
(torgest  force  on  record).  Decreaae  in  noo- 
ber  of  Europeans  brou^t  to  Isflunos: 
Spanish  Government  prohibltad  emigntioD 
to  Panama.  Assignment  of  married  qoartn 
not  guaranteed,  beginning  ^an.  1,  190S,  & 
those  on  gold  roDs.  June  80, 1908, 306  a;^ 
cations  for  married  quartan  on  file;  June  30. 
1909, 115  appUoatlons  from  those  entztled  to 
quarters  and  305  appUoatfoos  fromempt^res 
not  so  entitled. 

Bufldings:  Kept  in  repair;  eztensiva  rqafes 
necessary  due  to  dimate  and  Inaeets;  oiiiwr 
repairs  during  last  6  montlia  of  the  7^ 
averaged  about  $20,000  monthly.  Ki^ 
building  done  by  oontractora;  Istlimiap 
Canal  Commiaskm  furnished  materiils^ 
Repairs,  etc.,  done  by  Q.  H.  forees. 

Transportation:  12  corrals,  with  600  motos,  l* 
horees  and  ponies,  and  136  private  animBb. 
Delivery  system  reorganised  to  deem* 
expense. 

Supplies:  Delay  hx  securing  neoeemy  sapplis 
a  difficulty,  because  of  distance  from  sTifl- 
able  markets  and  ItmitBd  tranqwrtatioB 
facfllties  to  the  Isthmus.  Annual  e8tiiiu» 
instead  of  scattered  estimates  adopted;  aod 
yearly  contracts.  Specifications  beioc 
standardised.  Storehonaea  at  Culebra  and 
Paraiso  consolidated.  Main  dlstrflnUng 
storehouse  at  Mount  Hope.  Total  valoe  o( 
material  received  during  the  year,  39,800,000^ 
stock  on  hand  June  30, 1909,  totaled  $3,000^ 
Two  new  dynamite  storehooaBS  ereetal 
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Ixsspectlon  of  magasines,  and  special  trana- 
portation  of  explosives  institutBd. 

Prlntlzi^  plant:  Moved  from  old  administn- 
tion  buflding  at  Panama  to  new  struoture 
at  Mount  Hope;  consolidated  with  that  of 
the  Panama  R.  R. 

Sanitary  work:  Grass  catting;  garbage  removal,  - 
etc.,  taken  over  by  the  varioos  district  quar- 
termasters Sept  1,  1908.  Work  done  costs 
less;  appearance  of  settlements  improved. 

Property:  New  system  began,  Sept.  15,  1908, 
that  of  U.  8.  Army.  An  exact  dieck  inati- 
tuted  on  an  property.   P-00,23, 24. 

1910.  Department  chargsd  with  recruitment 
of  labor;  care,  famishing,  and  assignment  of 
quarters;  distributing  foel,  commissary  sup- 
plies, and  distilled  water;  construction  and 
repair  of  all  buildings;  requisitioning  fbr 
suppliea  of  all  kinds,  together  with  receipt 
and  distribution;  cutting  of  grass  and  dis- 
posal of  night  soil  and  garbage  as  prescribed 
by  sanitary  department,  and  auditing  of 
property  returns.  In  charge  of  Lt.  CoL 
C.  A.  Devd,  chief  qiiartermaster. 

Efloctive  July  1, 1909,  constructkm  work  con- 
nected with  quarters  and  other  buildings 
reduced  so  as  not  to  warrant  maintenance  of 
separate  gangs  by  each  construction  dhislan 
for  erection  of  buildings;  this  and  all  repair 
work  transferred  to  Q.  M.  department. 
Operation  of  Dock  14,  Cristobal,  transfarred 
from  Panama  R.  R.  to  Q.  M.  deportment 
Dec.  1,  1909.  Test  inventories  having  dis- 
closed imaatfaftwtory  methods  in  handling 
and  aocoonting  for  property,  storehouses  at 
Oatun,  Cristobal  Dry  Dock,  and  Porto  Bello 
transfEvred  from  Atlantic  division  to  Q.  M. 
departmmt  Jan.  l,  1910;  on  same  date  store- 
hooaes  at  Balboa  and  Miraflo^  in  Pacific 
division  .also  transferred,  thus  placing  all 
storehouses  under  Q.  M.  department.  Re- 
qnisftlonlng  for  skilled  labor  transferred 
from  Q.  M.  department  to  chairman's  offloe. 

Average  gold  employees,  4,360;  and  of  Panama 
R.  R.,  758;  or  total  of  5,122.  2,890  sepa- 
rationa  from  service,  and  there  were  em- 
ployed in  U.  S.  1,099,  on  Isthmus  1,099,  and 
reemployments  on  Isthmus  967,  or  total  of 
8,158,  Indicating  more  than  60  per  cent  of 
force  changed  during  year,  showing  usual 
unstable  condition  of  gold  force. 

Laborers  recruited,  2,519;  West  Indians,  larger 
part  from  Barbculoe.  Last  recruiting,  Jan., 
1910,  since  which  date  immigration  exceeded 
emigration,  and,  as  work  has  readied  maxi- 
mum, popolation  of.  sone  famishes  ample 
labor.  There  has  always  been  Independent 
immigration  from  West  -  Indian  Islands, 
but  it  was  not  until  within  last  4  months 
there  has  been  any  such  movement  on  part 
of  European  laborers.  During  this  period 
2,000  came  from  Spain  and  Italy.  From 
hm^hrmhig  of  year  steady  increase  in  force, 
until  maximum— 88,67&— reached  Mar.  80, 
1910,  Including  Panama  R.  R.  and  reloca- 
tion, and  is  largest  force  on  record.  Since 
that  a  slight  decrease,  bat  total  eilectlve 


force  June  30  was  85,578,  as  compared  with 
33,498  June  30, 1909. 

New  quarters  constructed,  19  houses  for  mar- 
ried employees,  or  88  familins.  Eleven  build- 
ings, accommodating  29  liuniUes,  converted 
into  ''gold"  married  quarters.  Bulk  of  new 
construction  at  Anoon  and^Qatun.  Under 
conditions  of  employment  Isthmian  Canal 
Commission  obliged  to  furnish  married  quar- 
ters to  all  employed  prior  to  Jan.  1, 1908, 
and  all  sach  employees  supplied.  Of  those 
employed  subsequent  to  Jan.  1,  1908,  528 
applications  for  married  quarters.  Expan- 
sfon  of  work  at  Oatun  created  demand  for 
bachelor  quarters,  and  four  type  18  hooses 
for  192  bachelors  constructed. 

Every  building  on  Isthmus  utilised,  and  as 
progress  of  work  caused  employees  at  Cuie- 
bra,  Empire,  and  Paraiso  to  dAsrease,  vacant 
bachelor  quarters  have  been  utilized  for 
"nonhousekeeping  married  quarters"  for 
employees  working  at  points  where  unable 
to  secure  fiunHy  quarters.  Suites  of  two  or 
three  rooms  assigned  to  eaqih  family. 

Negroes  in  quarters  remain  practically  the 
same— 4,925  bachefors  and  1,067  famiUes.  In- 
crease of  1,300  Europeans  occupying  Isth- 
mian Canal  Commission  quarters. 

Work  performed  for  sanitary  department  in- 
creased, grass  cutting  covering  largely  In- 
creased acreage,  and  increase  in  population 
has  increased  garbage.  New  incinerator  in- 
stalled at  Empire,  and  new  ones  erected  at 
Pedro  Miguel  and  Miraflores. 

Corral  constructed  at  Anoon;  largest  on  JsQ^ 
mus;  useful  after  completiim  of  canal.  More 
aninuls  available  and  used  than  at  any  pre- 
vious period .  UnusuaOy  heavy  loss  of  mules, 
due  to  "swamp  fever." 

3,078  buildings  in  sone  owned  by  Isthmian 
Canal  Commission,  of  which  1,147  acquired 
by  purchase  from  French.  8478,000  ex- 
pended for  new  construction  and  repairs 
during  year  in  completing  90  new  buildings 
of  every  class  of  oonstruotioa,  clubhouses, 
hospital  wards,  corrals,  engine  houses,  stare- 
bouses,  fire  stations,  markets,  schoolbooses, 
and  quarters;  50  constructed  by  contract 
Reduction  In  unit  cost,  30  per  cent  type  -14 
and  type  17  houses,  and  83  per  cent  In  type 
18  houses;  cost  of  repairs,  878,080.  Four 
traveling  gangs  of  carpenters  and  two  of 
painters  organised. 

Total  material  received  from  U.  S.,  360,000 
tons,  valued  at  810,103,552.34.  Local  pur- 
chases, including  coal  and  oil,  82,094,131.02; 
345,185  tons  coal  and  465,921  barrels  fuel  oQ 
used.  Stock  in  storehouses  at  end  of  year, 
84,091,084.10.  Experiment  of  annual  con- 
tracts for  standard  articles  satisfactory;  has 
diminished  time  between  placing  of  requisi- 
tion and  delivery  of  material  on  Isthmus, 
resulting  in  fewer  diortages  of  stock  in  store- 
houses. 

Transfer  of  Dock  14  from  Panama  R.  R.  re- 
sulted in  reduction  of  charges,  rate  on  han- 
dling general  cargo  reduced  ftom  40  cents 
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per  ton  to  32  oentB.  Sinoe  transfBr  100,000 
tons  handlfld  over  dock.  Storabouae  liKiU- 
ties  added  at  Porto  Bello,  Gfttan,  Hirafkires, 
and  Balboa. 

101 1.  TransfBT  of  Gatun  lumber  yard  fh>m 
Atlantic  division  July  15,  1910;  oonstructlaa 
of  storebouses  for  care  of  obsolete  material 
Aug.  24, 1910;  tranafer  of  storebouae  at  Pedro 
ICigoel  from  mflohaninal  division  Oct.  11, 
1910;  transfer  of  construction  and  repair  of 
sidewalks  from  construction  dlviskxos  Sept. 
1, 1910;  transfer  of  Panama  R.  R.  storebouse 
at  Cristobal  Jan.  1,  1911;  closing  of  Lirio 
planing  mill  and  transfer  of  work  and  force 
to  mectaanical  division  Apr.  1, 1911;  transfer 
of  scrap  operations  from  Panama  R.  R. 
Apr.  10,  1911;  and  tranafer  of  storebouses 
containing  dredge  repair  parts  at  Oatun  and 
Cristobal  from  Atlantic  division  Apr.  IS, 
1911. 

Average  employees  of  Panama  R.  R.  and  Isth- 
mian Canal  Commission  at  maxlmnm  Ibr 
year  in  Jan.,  1911,  wben  37,271.  Minimum 
June,  1911,  wben  it  fell  to  32,090.  Average 
gold  employees  of  Isthmian  Canal  Commis- 
sion, 4,552;  of  Panama  R.  R,  Co.,  833;  or 
total  of  5,385.  2,806  separations  from  aerv- 
fee— employed  in  U.  8.,  987;  and  employed 
on  Isthmus,  1,488— indicatiog  more  than  60 
per  cent  of  force  changed  during  year,  unsta- 
ble condition  of  gold  fofoe  stUl  ruling. 

First  year  since  inception  of  work  no  contract 
laborers  brought  to  Isthmus.  Decided  fall- 
ing oil  in  immigration  to  cone.  Excess  of 
arrivals  over  departures,  4,910,  against  21,114 
duriog  previous  year.  Departure  of  steer- 
age passengers  to  foreign  ports  exceeded  arri- 
vals by  more  than  1,600,  and  probable  at 
least  1,000  were  Europeans.  Number  of 
West  Indian  laborers  have  gone  to  the  brush 
and  can  be  relfed  upon  no  longer  for  steady 
work. 

New  fiunlly  quarters  erected  only  at  Toro 
Point.  Bachelor  quarters  became  available 
and  utilized  for  nonhousekeepbig  quarters; 
at  close  of  year  122  families  accommodated. 
When  work  in  Chagres  section  closed  in 
spring,  all  laborers  and  gold  employees  of 
that  divislcm  in  San  Pablo  and  Tabemilla 
district  transferred  to  other  districts  and 
houses  made  available  assigned  to  employees 
of  other  districts  unable  to  secure  family 
quarters. 

Total  West  Indians  in  laborers'  barracks  200 
less  than  at  close  of  preceding  year,  and  of 
Europeans  1,000  less.  Laborers'  barracks 
in  territory  Bohlo  to  Mamei  abandoned. 
Camps  at  Santa  Cnu,  Cucaracha,  and  Carta- 
gena abandoned  and  buildings  at  Santa  Cnu 
demolished  and  sold. 

Two  additional  traveling  gangs  were  formed, 
one  of  carpenters  and  one  of  painters,  and 
corresponding  reduction  of  artisans  hi  dis- 
tricts made.  Nine  buildings  and  one  addi- 
tion put  up  under  contract  at  total  of 
S44,429.30,  nearly  all  at  Toro  Point   Con- 


tract  price  on  types  or  mmanBcracieflsawg 
reduction;  29  buildings  were  takendonr 
sections  and  reerected  at  other  points.  Tc:^ 
buildings  June  30, 1911,  3,985,  as  oompaai 
with  3,078  June  30, 1910.  Increase  in  AiSfff>> 
can  buildtags  and  decreaae  of  112  in  nomte 
of  French  buildings;  86  hnJMingi  demol^ 
and  109  aold. 
Central  ifation  of  storehoaflea  onder  (Be  bod 
resulted  in  more  efflcfeat  opentioD.  Sorpfcs 
stock  concentrated  at  Moont  Hope,  Empn. 
and  Oorgona,  certain  rlmwf  of  mafeinS 
being  localised,  so  that  steam-sfaovcl,  dni 
repair  parts,  and  electrical  material  c» 
oentrated  at  Empire^  and  air-hnke  materil, 
Inbricators,  injectors,  oar,  looomotiTf ,  tai 
other  similar  repair  parts  eonoentnted  it 
OorgoDa.  Policy  of  stoid:  reduetkn  est 
make  it  necessary  to  resort  more  freiiiKQ^ 
to  emergBDcy  purchases,  but  it  is  in  Hue  vttii 

ultimate  economy. 

Besides  regular  delivery  work  and  tint  per- 
formed lor  sanitary  dapartmaot,  teamoBd 
in  canstniction  of  Sweet  Watsr  Beservolri: 
Toro  Point;  Oatmi  Beservoir;  road  work  t»> 
tween  Pedro  Hlgoel  and  Cotoial;  street  t^ 
at  Panama  and  Colon  and  on  tte  Obepo 
diversion.  Teams  and  brakae  used  bf'de^ 
partment  of  dvll  administratian  dursf 
school  year.  Loss  of  mules  not  as  heavjn 
during  preceding  year;  54  animals  died,  v^ 
condemned,  sold,  or  destroyed.  No  m^ 
purchased  during  past  two  years  and  dodpv 
saddle  horses  during  past  two  and  oz»-b? 
years.  ICiOorlty  of  stock  has  been  in  sents 
on  Isthmus  ftrar  to  five  yean  and  is  begis- 
ning  to  show  eibctB. 

Work  Ibr  sanitary  department  fncreaaed,  gn» 
cutttaig area  further  extended.  Benwnlof 
garbagetflightly  increased.  New  iDcioffitt 
installed  at  Oatun  Nov.,  1910,  and  road  bd: 
to  it  from  New  Oatmu  Amount  ezpSKl'C 
by  Q.  M.  department  on  orders  from  sasi- 
tary  department  for  sane  sanitatioa,  I210,- 
403.29,  and  for  hospitals,  qoarantiDfi,  etr^ 
$77,284.48. 

Bemoving  French  scrap  iron  snd  steel  md 
shlpptag  it  to  States  continued,  and  sina 
Apr.  10, 1911,  under  direction  of  Q.  M.  deparv 
ment.  From  inception  of  work  to  end  o( 
fiscal  year  28,938  Icmg  tons  of  iron  and  ftt^i 
shipped  and  disposed  of  at  average  idlmr 
price  of  111.86  per  ton.  In  additioo,Sl^ 
pounds  old  screening  shipped  and  soM  ft( 
average  selling  price  of  $7.75  per  cwt:  S^ 
pounds  of  rope  at  average  seDIng  prloe  of 
82.15  per  cwt.;  83,188  pounds  of  nblier  st 
average  sellkig  price  of  82.01  per  cwt;  ^ 
113,904  pounds  of  hose  at  average  selling 
price  of  $2.50  per  cwtT  Advartbemeats 
issued  seeking  new  bids  for  sale  of  iS 
French  scrap  on  Isthmus. 

Department  attends  to  all  ]>urchases  onlst^ 
mus,  and  amount  expended  in  soch  po^ 
chases  aggregated  82,440,236.40,  of  vbi^ 
81,547,668.n  for  purchase  of  coal  from  Ptfa^* 
R.  R.Co.,8772,001J22  for  crude  oil  CrooUoit* 


d  pp.  2357-2360^71 
&z|»^lanatlon8,  etc.    J 


THE  PANAMA  CANAL. 


2577 


Oil  OOL,  flO3,703iS2  for  misoeUaDeoiis  por- 
cliaaes  from  the  Panama  R.  B.  Ga,  leaving 
fl5»870.10  for  porchaaa  of  misoeUaneoiu 
sapplies  from  kical  merchants;  balanoe  uaed 
for  postaBB  stamps. 

1913,  fimi^jees  on  Isthmus  flnotnated  dnr- 
mg  year;  ICar.,  1910,  highest  recorded  force 
38,676;  Jmie  90,  1911,  32,600;  and  June  30, 
1912,  34,067  men.  Wliile  there  was  decrease 
between  June  30, 1911,  and  June  30, 1012,  of 
approzimatBly  2,900  men  In  Atlantic  diyiskm 
and  on  relocation  of  Panama  R.  R.,  this 
more  than  offset  by  increases  because  of 
construction  of  docks  at  Cristobal  under 
Panama  R.  R.,  terminals  at  Balboa  under 
Paciflo  diWskn,  work  of  first  dtvision  of 
O.  C.  £.,  and  fortifications.  Immigration 
to  Isthmus  continued  to  decrease;  excess  of 
arrivals  over  departures,  3,510.  At  begin- 
ning of  fiscal  year  941  laborers  recruited  in 
Barbados  and  islands  adjacent  thereto,  to 
meet  demand  for  imskilled  labor,  which 
could  not  be  recruited  on  Isthmus  from 
unemplayed  living  in  the  brush.  Supply  of 
and  denund  for  labor  about  balanced  at  end 
of  year.  During  last  three  months  of  year 
1,330  laborers  taken  over  by  United  Fruit 
Co.  for  work  in  Guatemala. 

Average  Amercan  employees,  4,264;  on  rolls  of 
Panama  R.  B.,  837;  or  total  of  6,101;  2,128 
sepazatfcms  from  service— 569  persons  em- 
ployed in  U.  S.  and  1,286  employed  on  Isth- 
mus, indicating  more  than  49  per  cent  of 
force  changed. 

22  new  buildings  oonstructed,  at  total  oost 
of  126,000;  of  these,  fire  station  at  Cristobal, 
caretaker's  residence  at  Brazos  Brook  Resei^ 
voir,  and  type  27  at  Toro  Point  cost  S21,000; 
lemaintag  10  costing  $5,000.  Fire  station 
and  caretaker's  house  permanent  structures 
of  concrete.  18  additions  to  existing  build- 
faigs  made,  at  oost  of  971,000;  of  this  963,000 
expended  for  alterations  and  additions  to 
ITotel  TivolL  36  buildings  taken  down  in 
sections  and  moved  to  new  locations,  at 
cost  of  158,000.  15  buildings  demolished, 
material  moved  to  other  points  and  used  in 
construction  of  13  buildings,  costing  926,- 
790.30.  Of  these  51  buildings,  14  removed 
from  Culebra  on  account  of  slides  and  25 
from  TabemiUa  and  San  Pablo  on  account 
of  flooding  of  lake  area.  Removal  and  re- 
erection  of  American  buildings  still  good, 
but  useless  in  old  locations,  accounts  for 
small  amount  of  new  construction.  Pur- 
chase from  Pacific  Mall  Steamship  Co.  of 
tl^eir  undivided  half  Interest  in  islands  in 
Pacific  brought  with  it  22  buildings,  utilised 
for  quarters  in  oonneetion  with  fortifications. 
Of  old  French  buildings,  140  sold,  realizing 
98,000,  and  131  demolished;  loss  of  280  build- 
ings. Of  2,148  buildings  turned  over  by 
French,  1904,  850  remahi.  Laborers'  camp 
at  yndia  House  and  other  buildings  in 
Las  Cascades  district  altered  and  repaired 
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as  quarters  for  Toi^th  Iniluitry,  U.  S.  Army. 
These  alterationa  and  repairs  made  at  ex- 
pense  of  950,000,  pajabla  from  appropriation 
for  banaoks  and  quarters,  U.  8.  Army. 

Analysis  of  census  of  oocnpants  of  quarters 
shows  decrease  of  800  Americans  and  in- 
crease of  700  West  Indians  in  quarters. 
Number  of  Europeans  remains  the  same. 
Of  Americans,  210  employees  of  McClintio- 
Iffftrshall  Construction  Co.  Census  also 
shows  48  per  cent  of  married  men  and  20 
per  cent  of  bachelors  hired  prior  to  1909b 
No  diminution  in  demand  for  married  quar- 
ters; applications  on  file  June  30>  097;  or  54 
more  than  year  before. 

Few  aminal  ocotraots  made  during  qving,  as 
•onoertain  classes  of  stock  prospeotive  require- 
ments so  small  that  orders  can  be  placed 
when  needed. 

Quantity  and  value  of  supplies  received 
from  U.  8.  larger  than  durkg  any  previous 
year;  504,004  tons  of  material,  with  value  of 
910,517,260.09.  This  does  not  include  piling 
nor  material  for  McClintlo-MarBhall  Con- 
struction Co.  Decrease  in  cement  receipts, 
but  Increase  in  amount  of  piling  and  of  over 
4,000,000'  b.  m.  in  lumber.  Large  amount 
of  material  recovered  from  work  and  re- 
turned to  stock,  central  and  Atlantfo 
divisions  and  relocation,  part  of  whose  work 
completed,  turned  in  material  to  value  of 
9680,000.  Clean-ups  of  repair  shops  made, 
and  repair  parts,  fittings,  and  miscellaneous 
material  turned  in  in  large  quantities.  Total 
amount  of  reduction,  including  material 
turned  la,  91,652,909.34. 

So  fitf,  but littleof  Isthmian  Canal CommisBlan's 
plant  retired.  Material  to  value  of  9108^13.34 
surveyed  and  turned  into  storehouas  for 
obsdete  material,  amount  remaining,  at 
price*boQk  prices,  9369,000.  Quantity  such 
that  additional  facilities  had  to  be  provided 
and  addition  to  storehouse  for  obsolete 
material  conslructed.  Property  to  value  of 
921,704.66  reissued  and  910,708.94  disposed 
of  by  local  sales  from  storehouse  for  obsolete 
material.  Much  of  obsolete  material  and 
equipment  advertised  for  sale  Feb.;  bids  on 
18  classes  rejected  and  awards  made  on  8 
classes  for  920,858. 

On  Sept.  26, 1911,  contract  entered  into  for  sale  of 
all  French  scrapon  Isthmus  for  9215,000.  Ap- 
proximately 10,000  tons  collected  for  snipment. 
About  4,603  tons  of  American  scrap  collected  at 
Emptre  and  Qorgona  shops  and  stored  at 
Mount  Hope.  Of  this,  1,892  tons  shipped 
and  sold  in  New  York  at  price  of  910.35  per 
ton,  the  net  price  being  about  95  per  ton. 
Sates  of  scfBp  screening,  rope,  rubber  hose, 
and  rubber  belting  continued.  Contract, 
Oct.  12,  1911,  for  delivery  at  New  York  of 
screening  at  98.25  per  cwt.,  rope  at  92.18  per 
cwt.,  rubber  at  92.10  per  owt,  and  hose  at 
92.50  per  cwt. 
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Work  for  sanitary  department,  oooflbting  of 
gnus  and  brush  catting^  disposal  of  night 
soil  and  garbage,  oontinned.  In  aooordanoe 
with  reoommendatkms  of  a  board,  grass- 
oattlng  areas  In  various  districts  {dotted  and 
measured  and  regulations  compiled  for  sani- 
tary inspectors  and  district  quartermasters 
with  reforenoe  to  method  of  handling  work 
performed  by  Q.  M.  department  for  depart- 
ment of  sanltatfon.  Less  grass  cutting  done 
staoe  Jan.Q,lQ12,asobjection  raised  by  sanitary 
department  that  keeping  grass  cut  close 
abound  quarters  not  necessary  except  for  sss- 
thetio  reasons,  and  that  it  could  be  allowed  to 
growa  foot  high,  80  for  as  sanitary  purposes  con- 
oemed.  As  there  are  no  funds  available  except 
for  sanitary  grass  cutting,  no  work  of  this  Und 
done  under  existing  regulations  except  on 
requests  by  sanitary  department.  Cost  of 
sanitary  work  done  by  Q.  If.  department, 
1261,768.07. 

Regular  delivery  workdoneby  Q.H.  department 
continued,  and,  in  addition,  delivery  service 
fumlsbed  to  Tenth  Infontry.  Horse  mowing 
mft^hifiAa  faitro  duoed  into  all  districts,  which 
necessitates  use  of  more  teams  by  sanitary  de- 
partment. 24  horses  and  mules  condemned 
and  destroyedflOcondemned  and  sold,  6  kiUed, 
and8died;totalof48.  No  anlmids purchased 
for  over  3  years,  and  service  of  those  in 
corrals  averages  over  6  years. 

AU  purchases  on  the  Isthmus  aggregated 
$2,639,410.09,  of  which  $1,640,700.65  for  coal 
firom  Panama  R.  R.  Co.,  $978,065.26  for  pur- 
chase crude  ol  from  Union  Oil  Co.,  and 
$96,176.24  for  miscellaneous  purchases  from 
Panama  R.  R.  Co.,  leaving  $24,035.94  for  pur- 
chase of  miscellaneous  supplies  from  local 
merchants.   Balance  used  for  postage  stamps. 

1913.  Kay  27, 1913,  Capt.  R.  E.  Wood,  U.  8. 
Army,  appofaited  chief  Q.  M.  Force  em- 
ployed increased  steadily  during  first  9 
months,  until  Mar.  26  number  reached 
highest  point  in  history  of  work;  on  that 
date  effective  working  force  was  44,733,  of 
which  39,089  on  pay  rolls  of  Isthmian  Canal 
Commisslan  and  Panama  R.  R.  and  5,644 
on  pay  roUs  of  contractors  handling  work 
on  lock  gates,  emergency  dams,  and  other 
contracts.  Force  fluctuated  between  34,067, 
June  30, 1912,  to  maximum  on  date  specified, 
and  numbered  43,360  at  close  of  fiscal  year. 
In  Dec.,  1912,  necessary  to  recruit  laborers, 
and  628  received  from  Barbados  during  Jan. 
and  Feb.,  1913.  Decided  decrease  in  immi- 
gration to  Isthmus  as  compared  with  pre- 
vious years.  Excess  of  arrivals  over 
departures  but  3,510.  Average  American 
employees  on  rolls  of  Isthmian  Canal  Com- 
mission, 4,840;  and  on  rolls  of  Panama  R.  R., 
870;  or  total  of  6,110.  .2,496  separations  from 
service— 1,010  persooos  employed  in  the  U.  8. 
and  1,331  employed  on  the  Isthmus^  indi- 
cating that  more  than  67  per  cent  of  gold 
force  changed. 

Isthmian  Canal  Commission  has  2,618  buildings 
in  «jDe,  of  which  1,856  constructed  by  Ameri- 


cans and  762  by  French.  Decrease  of  UlfeoB 
total  of  preceding  year.  Buildings  kntedii 
Nombre  de  Dios  abandoned  when  this  IooIzt 
ccaood  to  be  used  as  a  source  of  sand  n^i^!; 
sold.  In  addition,  122demo»tfwd  and  4tbn 
down  or  destroyed  by  fire.  Tboas  de- 
molished located  at  Bas  Obi^n,  Cd^ 
Balboa,  and  Naos  Island,  and  destnictiic 
necessary  by  reason  of  work  or  on  leaxEt 
of  slides.  Those  demolished  smaO  sod  of  ce 
value.  New  construction  less  than  at  s? 
previous  time;  20  bnfldlngB  pot  up  aol 
15  additions  made.  Buildings  snuD  aa£ 
'only  two  cost  over  $2,000.  Addltioos  mi 
rule  chargeable  to  Hotel  TfvolL  Doe  & 
slides  at  Culebra  and  necessity  of  trsa- 
ferrlng  buildings  from  Gorgona  sad  aU 
Balboa,  work  of  removal  and  reoonstroetifi 
on  large  scale.  62  buildings -taken  don  in 
sections  and  reconstracted  in  new  kxatas. 
Completed  work  amounted  to  $142,000,  aot 
including  buildings  in  coazae  of  reoaastn» 
tion  June  30,  1013,  on  irtiich  $33,000  tb&ij 
expended.  Up  to  Apr.  1  new  oonstroctkB,' 
moving,  and  part  of  mafntenanoe  mst 
handled  by  6  traveling  gangs  of  caipoitea. 
All  American  bufidfngs  in  Qorgona  bad  to 
be  removed  and  reerected  by  Sept.  1,  ISII 
80  that  9  new  gangs  flormed  to  complEa 
work  on  schedule  tima 

On  June  30, 1913, 23,184  men,  women,  and  dA> 
dren  occupying  quarters,  pfSCtfoaDy  stfo^a 
during  previous  year.  Of  thesa,  9,173  in  s^id 
quarters,  4,206in  Buropean'quartecs,  sod  9,:i» 
in  West  Indian  quarters.  Over  OOpercntaf 
American  and  European  employees  ooctt 
Isthmian  Canal  Commissinn  quarters,  bd 
less  than  26  per  cent  of  West  Indians  take 
advantage  of  them.  Problem  of  hocsse 
employees  properly  difficult  one.  Beacc 
of  opening  up  of  terminal  work  ooo^estiaH 
espoaiaHy  in  bachelor  quarters,  in  this  terv 
tory.  Necessary  to  move  and  reerect  a  ItfS 
number  of  houses  for  use  as  quarters.  ^ 
molltion  of  old  settlements  of  Balboa  n^ 
Oorgona  complicated  situation.  In  movtis 
Oorgona  necessary  to  care  for  200  Amerce 
famili^,  600  American  bachelors,  and  screnl 
hundred  West  Indians.  Movement  beps 
in  Mar.  and  was  almost  completed  at  eka 
of  year. 

Value  of  material  received  from  U.  S.  sni« 
than  for  any  preceding  year;  $13,980,071,  s^t 
including  $2,535,860  paid  to  MoCUntfo-HArsbiS 
Constructfon  Co.,  or  value  of  local  purchsas 
amounting  to  $2,733,867.  Consumptioa  of  ce- 
ment decreased  from  1,600,000  barrels,  1BI2,  to 
1,200,000  bairels,  1913;  total  consumptioo  to 
date,  5,797,910 barrels.  During  year  alloemffit 
was  purchased  in  sacks,  of  which  33,175.^'^ 
received  and  ^,882,968  returned  to  U.  &; 
of  those  returned,  269,775  aacla  rejeetpd.  v 
less  than  1  per  cent  returned.  Ccosam^ 
tfon  of  lumber  27,000,000'  b.  m.,  tboiA 
the  same  as  preceding  year,  and  total  rr 
ceipts  of  lumber  since  kioeption  of  vo^ 
231,000,000'  b.  m.  stock  on  hand  at  rf 
storehouses  June  30,  $3,436,996;  decrease  d 
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1284^7  from  stock  June  ao,  1912.  Actoal 
redaetkm  greater  than  net  deoeaas  would 
Indicate,  as  approximately  t638»0OO  worth 
of  matcoial  returned  to  stock  by  vBrknia 
dhrlsions.  Problem  of  supply  especially 
difficult  during  year.  As  work  draws  to 
completion  oonsklered  advisable  to  keep 
stock  on  hand  at  as  low  a  flgure  as  possible 
and  operate  on  doee  margin.  This  necessi- 
tates lares  number  of  rush  and  cable  orders, 
increasing  work  of  supply  department  on 
Isthmus  and  of  purchasing  agency  in  U.  S. 
Hoped  that  spare  parts  now  in  stock  can 
be  worked  off,  particularly  car,  steam  shovel, 
and  locx>motive  repair  parts,  before  com- 
pletion of  work. 

Under  oontract  for  sale  and  removal  of  French 
scrap,  entered  into  Sept.,  1911, 21,730  tonscol- 
lected  from  points  aloug  lino  and  shipped  to 
storage  yard  at  Cristob^.  Price,  $215,000. 
Time  allotted  Cor  removal  of  material,  3 
years;  almost  2  years  have  elapsed  and 
Isthmian  Canal  CommiasSan  received  but 
fl3,473.  Contract  entered  into  with  Chicago 
Houae  Wrecking  Co.  covering  American  iron 
and  steel  scrap  already  accumulated  or  that 
would  accumulate  during  fiscal  year.  Scrap 
totaled  12,109  tons.  Payment  to  be  made  on 
ship's  bm  of  lading  as  shipped  firom  Isthmus; 
the  Isthmian  Canal  Commission  received 
only  118,571,  as  but  2,466  tons  shipped.  Sale 
of  scrap  screenings  removed  from  buildings 
netted  16,806  and  scrap  rope  and  hoae  sold  to 
value  of  $4,693.  Approximately  $75,000 
realized  from  sale  of  copper  and  brass  scn^ 
accumulated  in  operstkm  of  Oorgooa  brass 
foundry. 

Besides  regular  issues  to  departments  and 
diviskms,  sates  made  to  employees,  oon- 
tractora,  private  individuals,  and  companies, 
total  aggregating  $106,037.77.  Value  of  stock 
at  obsolete  storehouse  June  30,  $431,916,  an 
increase  of  $70,000  over  total  on  hand  at 
close  of  previous  year.  Bids  invited  for 
matNial  in  obeotete  storehouse  Feb.  23, 
1912;  of  24  classes  advertised  awards  made 
on  6,  as  either  no  bids  received  on  other 
claases  or  bids  below  upset  price.  Under 
circular  issued  Feb.  1,  1913,  satisiSEUstory 
bids  received  on  only  4  of  27  dasses.  These 
sates  demonstrate  method  of  sate  of  entire 
equipment  and  material  not  satisfactory. 
Believed  that  baslTresults  would  be  obtained 
by  placing  1^  upset  price  on  such  material 
and  equipment  and  selling  it  when  oppor- 
tunity ofltes.  Board  of  appraisal  appointed 
to  place  values  on  all  articles  offered  for 
sate.  Under  this  arrangement  equipment 
to  value  of  $32,000  sold  and  paid  for.  In 
addition,  $18,670  worth  of  equipment  ap> 
praised  sold  to  United  Fruit  Co.  in  June, 
1913,  but  delivery  not  yet  been  effected. 

AU  purchases  on  Isthmus  aggregated  $2,- 
733,867,  of  which  $1,492,322.52  were  for  coal 
from  Panama  R.  R.,  $995,408.92  for  crude 
oQ  from  Union  Oil  Co.,  and  $223,20&26  for 
misoellaneous  purchases  from  Panama  R.  R. 
Co.,  leaving  $22,672.81  lor  purchase  of  mia- 


oeilaneous  supplies  from  local  merchants. 
Balance  used  for  postage  stamps. 

Work  done  for  sanitary  department,  consisting 
of  grass  and  brush  cutting,  disposal  of  night 
soil  and  garbage,  continued.  Qrass  cut  on 
request  from  sanitary  department.  Total 
cut,  7,356  acres,  of  which  4,822  acres  cut  by 
scythe  and  2,534  acres  by  horse  mower. 
Area  covered  by  sanitary  work,  2,980  acres. 
Cost  of  sanitary  work  done  by  Q.  M.  de- 
partment, $125,983.21. 

Animal  transportation  inadequate  to  meet  de- 
mands, and  50  mules  purchased  at  aoostof 
$10,562,  reaching  Isthmus  May  26;  scarcely 
replaced  animals  condemned  or  whkh  died. 
Six  hmses  and  20  mules  condemned  and 
destroyed  and  5  horses  and  4  mules  died; 
total  of  36  animals.    ^13,58,57. 

1914.    (See  No.  267,  p.  2368  of  this  Index.) 

Quartets,  F^08»247;  P-00,  208;  P-10, 306;  F-11, 

354;  P-12,  378;  P-ld,  373.    (See  Employees; 

Labor;  Quartermaster;  see  Nos.  90, 126, 224, 

pp.  2363, 2366  of  this  Index.) 
Cost,  P-07, 139, 143. 
Cutebra,  P-07, 96,  pi.  126.     . 
Empire,  P^)7, 96,  pi.  121. 
Occupants,  ]^4>8,  253;  P-00,  208;  P-10,  311; 

P-ll,  359;  P-13,  378;  P-13.  380;  F-14, 

297.  \ 

Physicians',  P-10,  434,  pi.  6& 
Silver  employees,  P-09,  209. 
Sleeping  quarters,  Europeans,  P-07,  96,  pi. 

119. 
Steeping  quarters,  negroes,  P<07,  96»  pis.  117, 

118. 

(loarters,  Baelieior. 
Gold  roU,  P-4>0, 208. 
Room,  Cutebra,  P-00, 220,  pi.  96. 

<|iiarter8,  Department  of.    (See  above.) 

Organisation,  chart,  F4I7,  pi.  145.    (See  No 

224,  p.  2366  of  this  Index.) 
Reports,  P4>7, 139-143.   (See  above.) 

Quarters,  Labor,  and  Subsistence. 

CTosts  of  department,  P-07, 143. 

Quarters,  Marine* 

Appropriation  for,  P-13, 607. 

Quarters,  Married,  P-14, 297. 

Applications  for,  F-10,  311;  P-ll,  359;  P-ia, 

378;  ^13,  386. 
For  Americans,  P-OO,  208. 

Quarters,  Permanent,  1^14, 318. 

Quarters,  Sick  In.    (See  Civil  Administration; 
Health.) 

Quays.   (See  Harbors;  Terminals;  Walls.) 

Construction,   Pacific  terminals,  P-14,   196, 

204,205. 
Section  of  walls,  P-13, 220. 
Walls,  Pacific  terminals,  P-13, 198, 219i 
Walls  and  pier,  P-14, 41. 

Quellenec  M.   (See  No.  164,  p. 2365  of thislndex.) 

Quinine. 

Issues  of,  P-08,  315;  P-00,  324;  P-10,  432; 
P-ll,  528;  P-12, 554;  P-IS,  562. 
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Deaths  by.    (See  Sanltatfcn.) 
Rack  track,  locks,  ^14, 108. 


BzacutiTB  order  conoembig,  P-14»  60. 

Badk>  statiaiis,  equipment,  F-14, 180,  IM,  820. 


Sales  of,  P-14, 307. 
]ialllii8a,^18,74. 

BaOroads.    (See  Railways,  below;  see  Bridges, 

Equipment,  Panama  R.  R.) 
Automatic  railroad  signals,  F-13,  272,  pis. 

63,64. 
Construction  along  ridge,  Oatun,  PM>0, 138. 
Crossing,  Gatun  River  and  Valley,  F^>0, 138; 

F-10, 198. 
Emergency  traffic.  Joining  track,  P-10^  197. 
Equipment,  proper,  Tropfcs,  P-05, 138. 
Narrow  gauge,  Pedro  Miguel,  ^10, 163. 
Reorganization,  Panama  R.  R.,  P-Off,  l& 
Street  Railway,  Panama,  P-07, 149. 
Tracks,    maintenance    difficult    In    Tropics, 

P-Off»138. 

Bail-eop  Box,  Stamlud. 

Pile  foundatkin,  Panama  R.  R.  culvert,  FMM^ 
142,  pi.  72. 

BaUways.  (See  No.  157,  p.  2364  of  this  Index.) 
Equipment:  92  looomotives,  800  40-ton  cars, 
326  dump  oars,  four  lO-ton  and  four  20-ton 
locomotive  cranes,  2  dipper  dredges,  and  1 
tugboat  delivered.  Of  the  order  of  the 
.  Panama  R.  |t.,  the  foUowhig  delivBred:  24 
looomotives,  600  box  cars,  12  caboose  cars, 
6  passenger  coaches,  10  refrigerator  cars,  100 
ballast  cars,  2  flat  cars,  1  tugboat,  2  wrecking 
cranes,  and  1  pQe  driver.    P-06»ll. 

BainfaU.   (See  Meteorology.) 
Agua  Clara,  I^-IS,  137. 
Along  the  canal  prism,  1907,  1908,  P-08,  204, 

pi.  79. 
Along  location,  F-11,  pi.  120. 
Along  canal,  annually,  P-ia,  pL  98;  F-13» 

pl.l0& 
Brazos,  P4>7, 76. 
Colon  dredging  division,  P-08, 50. 
Diagram,  central  division,  I^>13,  pi.  93. 
Distribution  of,  1909,  P-10, 28& 
Drinking  water  and,  P-4)8, 112. 
Excessive  rafnliall,  1905  to  1910,  P-10, 282L 
Gatun  Lake  and  watershed,  P-13,  pi.  122; 

P-14,pls.l03,104. 
Hourly  dlstrfbuticm,  I^-ll,  266;  FUI3,  231; 

P-13,  228. 
Isthmus,  F-lOb  276. 


Mazimom,  1905  to  1912,  ^19,  230;  P-13, 2| 

P-14,  146. 
Minimum  periods,  P-10, 283. 
Monthly,  P-10,  279,  pi.  128;  F-ll,  pL  1* 

P-13,  228,  230;  P-13,  226,  228;  P-14,  IC 
Run-ofI,  retention  curves  and,  GatoD,  M4 

pi.  106. 
View  of  (Tulebra  Cut  after  heavy  rains,  M^ 

ICO,  pi.  23. 
Wind  roses,  dry  and  wet  seasons,  P-11,  ]1 

122;P-12,pl.99. 
Yardage  and,  diagrams,  P^»,  36;  POS,  4( 

P-10,  pi.  102;  P-11,  pL  104;  P-l«,  pL  Si 
Zone,  ^10,  pL  125. 
Zone,  1905-1911,  P-11.  266. 

Bandolph,  bhaiBu   (SeeNo8.164,2iO,p.2»,tf 

this  Index.) 

Equipment  required  for  excavation,  P4^ 

405. 


Beaoaoa,  Qatun  Lake,  P-13,  UO,  116,  pL  K 

Constructing  towers,  P-18, 101. 

Front  towier,  Atiantio  division,  P-12,  1% 

pi.  13. 
Front  tower,  Qatim  LakB  seetlon,  oo  sjo3 

middle  approaoh   wall  of   Oatun  Lodei 

P-ia,  108,  pL  14 
Front  tower,  Paciflo  entraDOB,  knfcing  sk^ 

east,  P-12, 108,  pi.  17. 
Lighting,  P-13, 12. 

Pacific  entruoe  at  tow  tide,  P-12,  lOii^  pL  U 
Pfams  of  towera,  ^11,  pis.  90-42;  P-iS,  nk 

13, 14,  15, 16, 17,  75l 
Profile  of,  showing  towen,  lighting  sod  iarf- 

ing  of  the  canal,  P-ia,  pL  7& 
Range  lights,  cleaning  for,  P-12, 101. 
Range  Tower  No.  17,  Qatm  Lake  sKtkn, 

showing  sabmarine  fouDdatirin,  P-13, :: . 

pl.l& 
Range  Tower  No.  18,  Qaton  Lake  sartic 

P-13, 110,  pL  16. 
Rear  tower.  Pacific  entraooe,  looking  i»cf^ 

weBt,P-ia,108,pl.  16. 
Reinforced  ooocrete  stairway,  Atbntie  ac^* 

Padflo  divisioQ  typerof  range  towen,  r-lt» 

106,  pi.  18. 

Battona. 

Laborers'  kftolwns,  P4W,  212. 

Meals  served  at  hotels,  messes,  sod  kitrbtt& 

P-O9,230. 
Number  and  cost,  European  mess,  P4M^  221 
Relative  value  of,  suppUad  oommoD  bborss' 

kitchens,  P-13,  397. 
Relative  value  of,  supplied  European  bbor-n 

mess,  ^13,  396. 
Weight  and  cost,  common  laborers,  P-10,  Si 
Weight   and    valoe   0^   Kuropesn   labcnT^. 

P-10iS34. 

Beading  Boonu.  (See  Reonatioo.) 
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jfinlKstato. 
Conveyaooe  by  marrfBd  women,  ^11, 433. 

labnfldlns* 

Shops,  BaUxia,  r^C9, 102. 

iMdpts.   (See  Nos.  63, 161,  p.  2362,  2364,  of  fhis 

Index.) 
Disburaemoits  and,  by  regolar  heading  of 

accounts,  P-08»  360. 
Disbonements  and,  table,  F-04»  04, 06. 
Report  by  Treasurer  A.  S.   Kenny^  P-04» 

75.76. 

1905.  Apr.  1  to  June  80,  1006,  U.  8.  fonds 
includtng  sales  of  material  and  sappUes, 
vater,  lighting,  commissary  supplies,  r&* 
oeipCs  from  sanitary  patients,  rentals  of  land, 
taxes,  work  done,  refmborBements,  earn- 
ings of  telegraph  lines,  etc. ,  $71 ,640.84.  Zone 
revenues:  Postal,  internal  revenues,  court 
llBes,  fines,  permits,  etc.,  $21,818.46.  Totfd, 
fe2,0S0.20.    P-Off,104. 

1906  To  June  30  and  to  Sept.  80,  1006,  re- 
ceipts, S103,496»663.46.  Disbursements, 
ia^47a,446J».    F-06,  118-127. 

Beecsses.  (See  Gates;  Locks.) 

Beetammtions. 

Land,  terminals,  P-14, 207. 

Becreatlcm  DefHUtment.   (See  (Tlnbhouse  and 
Emplpyees.) 

1905.  Isthmian  Canal  Commission  convtooed 
social  environment  of  U.  8.  should  be  trans* 

•Cerred  to  the  Isthmus  for  American  em- 
ployees. Buildings  assigned  for  cbnrches; 
schoolhouses  building.  Housestobeprovided- 
ibr  dubs.  Reading  rooms  established.  Ves- 
sel assigned  for  free  ezcuisions  fbr  employees. 
Free  quarters  for  famflles  of  certain  em- 
ployees.   P-05, 8, 0. 

1906.  Snction  of  clubhouses  anthoriaed,  a 
few  ready:  oooperation  with  Y.  M.  C.  A. 
in  manasement  of  dub  centers  planned. 
Authority  given  Ibr  erection  of  suitable 
aooommodatians  for  divine  service,  lodge 
purpoees,  etc.  Employees  solving  the  prob- 
lem of  entertainfflflnt  and  recreation  them- 
selves to  a  degree.   P-06«  4. 

1907.  Four  clubhouses  completed;  under 
management  of  Y.  M.  C.  A.,  subject  to  an 
advisory  board.  "The  influences  of  the 
clubhonses  are  excellent."  Several  religious 
buildings  built.  Upper  floors  of  religious 
service- buildings  used  as  lodge  rooms,  etc. 
P4)7.34. 

1908.  Lodge  and  church  buildings  built. 
Five  bandstands  erected.  Isthmian  Canal 
Commission  band  played  every  Sunday  at 
some  point  on  the  line.  Clubhouses  (4) 
under  care  of  Y.  M.  C.  A.  soocessftil;  more 

3a 


1900.  Type  lodge  houses  erected  at  Empire 
and  Qaton,  band  stand  at  Ctatun,  and  chapel 
at  Anoon.  Isthmian  Canal  Commission  dub- 
hoosM  located  at  Oilebra,  Empire,  Gkvgona, 


and  Cristobal;  operated  under  the  Y.  H.  C.  A. 
Allotment  made  for  new  one  at  Oatun,  and 
for  small  recreation  halls  at  Cknosal  and 
Porto  Bello.  Question  whether  additional 
elnbhouses  will  be  buUt;  fixed  charges  a 
factor.    PiOfl.30. 

1010.  New  clubhouse  erected  at  Oatun  at 
cost  of  131,312.88,  and  smaller  hall  at  Porto 
Bello  at  cost  of  $4,426.60.  These  2  added  to 
4  clubhouses  already  oonstructed  at  Culebra, 
Empire,  (Jorgona,  and  (Cristobal  under 
supervision  of  Y.  H.  C.  A.  ICembersh^ 
largest  in  June,  when  it  reached  1,643; 
average  monthly  membership  for  year,  1,264. 
Expenditures  from  Isthmian  Canal  (Com- 
mission funds  for  clubhouses,  $38,812.41. 
Small  recreation  hall  constructed  at  Corosal 
at  cost  of  $3,064.66;  since  completion,  under 
management  of  employees  themselves. 
F-10, 45,  46. 

1011.  Seven  clubhouses  ta  operation.  Small 
recreation  hall  at  Corosal,  operated  under 
employees,  enlarged  and  turned  over  Jan. 
24  to  superviskm  of  Y.  M.  C.  A.  Additfans 
made  to  clubhouse  buildings  at  Empire  and 
Cristobal  and  additional  bowling  alley  in 
stalled  in  each.  Additions,  induding  alleys, 
paid  for  from  Y.  M.  C.  A.  funds  at  cost  of 
$4,762.80.  Additional  equipment,  oonslsttaig 
of  phonographs,  umbrella  racks,  library 
books,  bowling  and  pool  equipment,  and 
▼Ibrators  for  the  barber  shops  added.  Aver^ 
age  monthly  membership  for  year,  1,047, 
as  against  1,264  for  previous  year.  Smallest 
membership  for  any  month,  1,712,  July, 
1010;  and  largest,  2,121,  Jan.,  1011.  Expendi- 
tures from  funds  for  support  of  clubhouses, 
$60,488.46,  Of  which  $61,103.00  for  operation 
of  clubhonses  and  $0,204.66  for  equipment 
for  new  clubhouses  at  Oatun  and  CorosaL 
^11, 57, 68. 

1919.  June  80, 1012,  dubhouses  in  [operation 
at  Corosal,  (Tulebra,  Empire,  Oorgona, 
Oatun,  Cristobal,  and  Porto  Bello,  under 
supervision  of  Y.  M.  C.  A.  Bowling  alleys, 
locker  rooms,  shower  baths,  and  barber 
shop  added  to  Corosal  duUioaaa  at  cost  of 
$6,000.  Average  monthly  membership  for 
year,  1,044,  as  agataist  1,047  for  previous  year. 
Smallest  membership  for  any  month,  1,784 
for  Aug.,  1011,  and  largest,  2,002,  June,  1012. 
Expenditures  from  Isthmian  Canal  Com- 
mission funds  for  support  of  dubhouses, 
$50,666.61.    F-19,66,66. 

1918.  June  30, 1013,  clubhouses  in  operation 
at  Corosal,  Empire,  Oorgona,  Oatun,  and 
C^ristobal  in  lone,  and  at  Porto  Bdlo,  about 
20  miles  down  Atlantic  coast.  Clubhouse 
at  Culebra  removed  because  of  slides  and 
portion  of  building  reereoted  at  rear  of  ad- 
ministration bulUiDg  annex  at  cost  of  about 
$1,700,  paid  ftom  dubboose  funds.  Bowling 
alleys,  pool  and  billiard  taUes,  soda  fountain, 
barber  shop,  and  reading  room  were  thus 
provided  in  this  new  location.    Entertain* 
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ments  given  in  saoond  story  of  soboolhooae. 
AveragB  mcmtlily  membership  for  year, 
2,023,  as  against  1,M4  for  preyioiis  year. 
Largest  membership  for  any  given  month, 
2,127,  largest  since  organisatlan.  Ezpendl- 
tores  from  Isthmian  Canal  Commission 
funds  for  support  of  clubhouses,  $49,925.96. 
P-13,  68. 

ReflectoiSa 

Lii^ting  system,  Oatmi  Locks,  ^14,  pis.  87, 

oo,  c0,  Wl» 

Hegulatlzic  Works.    (Sea  Works,  Regulating; 
see  No.  2W,  p.  2367  of  this  Index.) 

Relations*  Dlploiiiatlc. 

Republic  of  Panama,  etc.,  P-07,  146;  P-4W» 
256;  P-09, 257;  F-10, 364;  P-11, 414;  P-12, 
456. 

BcUgion.   (For  Y.  M.  C.  A.  work,  etc.,  sea  Recro- 
atlon;  see  Nos.  98, 102,  p.  2363  of  this  Index.) 
(Operation  of  sone  government  in  establish- 
ment of  religious  work,  P-Off,  56. 

Beioeatloii.   (See  Panama  R.  R.) 

Rents.   (See  Civil  Administration.) 

Repatxs.   (See  Buildings.) 

Balboa  shops  and  shipways,  P-ll,  170;  P-it8t 

186. 
Buildings,  estimates,  P-08, 347. 
Cars,  P-11, 241;  P-12, 276. 
Cost  of,  for  machinery,  P-13, 245. 
Cost  of,  to  equipment,  P-12, 249. 
Cost  of,  to  plant  and  equipment,  per  tmlt  of 

work  accomplished,  P-IO,  231. 
Division  of  motive  power  and   machinery, 

P-08,78. 
.     Equipment,  ^10^  231;  P-11,  208;  P-18,  245, 

265. 
Equipment,  all,  except  locomotives,  P-11, 241. 
Equipment,  marine,  P-11,  214;  P-13,  2S0; 

P-13,  246. 
Equipment  other  than  cars  and  locomotives, 

P-10,  273;  P-IS,  275. 
Facilities,  terminals,  P-12, 219. 
Field  repairs,  P-13, 265. 
Heavy  repair  work,  consolidation  of  manufac- 
turing and,  P-11, 223. 
Hotel  Tivoli,  P-13, 399. 
Locomotives,  P-10, 271;  P-11, 235;  P-12,  275; 

P-13, 264;'P-14, 259. 
Mechanical  appliances,  P-11, 204 
Roads,  fifth  division,  P-13, 183. 
Shops,  P-00, 102;  P-13,  265. 
Steam  shovel,  P-10,  156;  P-11,  152;  P-12, 

166. 
Waterworks,  P-li,  180;  P-12, 194;  P-13, 182. 

Representatives,  Foreign. 

Relations  with.    (See  Relations,  Diplomatic.) 

Reqnlsltlons. 

Important,  1904-1914,  P-14, 302. 
lCaterial,.P-08, 222. 
System,  P4>7, 106. 


Reservations. 

Executive  order  lebliDg  to  tre^asses,  P-ll 
617. 

Reservoir,  R^pli  Service. 

Anoon,  P^^W^  134,  pis.  S9, 6& 


Agua  Clara,  P-10, 136,  pL  17;  P-11, 125:  P-a 

136;  P-13, 132, 138. 
Baotorfological  examination,  F4I7, 78. 
Brasos  Biook,  P4>8,  83, 117;  P-09b  64:  M% 

130;  P-11, 128, 128;  P-12, 134, 136, 139. 
Camacho,  P^>7,  pi.  3;  P-08.  84, 116;  F46, «. 

Carabali,P-08,84;  P-00, 80. 
Carabali  or  QocgoaoA,  P<4>8,  117. 
CoooU,  P-11,  17G;  P-12, 180;  F-13,  ITSl 
Concrete  reservoir,  Naos  Island,  P-10, 192, :% 

pi.  63. 
Cost  of  coDstruction,  Naos  Island,  P-10,  m 
0>st  of  construction,  Palo  Seoo,  P-lO,  191 
Details,  Camacho,  P4I7,  71. 
Details,  Rfo  Grande,  P4>7, 68. 
Oorgona,  P-OS,  120,  pi.  4& 
Mount  Hope,  P4I7,  pis.  5, 6. 
Naos  Island,  100,000  gallons,  P-10,  pL  Hi 
Pacific  division,  P-ll«  176;  P-12»  190. 
Panama,  P4>7,  pis.  3, 4, 5, 6. 
Porto  BeUo,  P4>8, 70,  pi.  34. 
Rio  Grande,  P-07,  138;  F-4^  116;  P49, «. 

105;  P-IO,  182;  P-11, 176;  P-12,  ISB;  F-1^ 

178. 
Rfo  Grande  and  Cocdi,  P-12,  188. 
Rfo  Grande,  trackagi^to,  P-08,  204. 

Resisnatlons. 

Boiler  makers,  P-11, 226. 


Water  to  soils,  tests,  P4>8, 196,  pL  61 

Resolutions.  (See  No.  152,  p.  2354  of  this  Ia3!i' 
Proceedings  of  the  commission  from  the  tJ 
meeting,  Dec.  8,  1904,  to  Mar.  29,  19Sk  i 
90th  meeting.  Covers  board  meetini:  ^^ 
of  a  multitode  of  misceUaneoos  maxx% 
such  as  appointments  of  clerks,  sts» 
raphers,  assignments,  purchases,  m\^:^ 
charges,  diteharges,  leaves  of  abeeoots,  ^ 
plies,  currency,  sh^ments,  etc.  P4)5i  li" 
340. 

Returns,  Property,  P-08, 227. 

Revenues.  (See  Nos.  109,  111,  p.  2383  of  this  & 
dex.)    (See  Administration,  CiviL) 

Accounts,  P-08, 346, 347.  ' 

Department  of,  P-07, 154. 

Department  of,  organizatian;  Tom  II.  Cosl 
collector,  P>4MS,  107. 

Disbursements  and,  table,  1M>5,  75. 

Expenditures  from,  1^09^  24& 

Summary  of  collections,  etc,  P-13, 467. 

Table  of,  up  to  Oct.  31, 1006,  P-06,  48. 

Tabular  statements,  P^)7, 171. 

RldiSM* 

Blanketing  ridge  of  Gaton  Dam,  P-11,  ^  ^ 
Railroad  construction  along,  Qatun,  P-09ti^ 
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rhts.   (See  No.  8,  p.  2351  of  this  Index.) 
Act  relatiDg  to  peyment  for  rights  granted  to 
U.  S.  by  Repobllo  of  Panama,  P-ll»  656, 
'        573, 57& 

Purchase  of  rights  of  the  New  Panama  Canal 
Co.,P-ll,640. 

l||iiey,JoMpli.  (See  Nos.  164, 908,  p.  2885  of  this 
Index.) 
Paper  on  artiflcial  waterways,  P-oe*»  421,  423. 

Ostiis  Stem  Valveo.   (See  Valves.) 

Uvera.    (See  Chagres;  Discharge;  see  No.  138,  p. 

23M  of  this  Index.) 
Break,  Chagres  River,  P-10,  IfiO,  pi.  28. 
ClloslDg  Chagres,   Qatmi,  P-07,  66,  pL   43; 

FHM,  70,  pis.  27, 28. 
Croes  section,  Chagres  River,  Oamboa,  P-13» 

pi.  120. 
Drainage  basin,  Chagres,  P-00, 204,  pi.  83. 
HydraoUcs,  lock  and  dams,  P-OT,  6& 
Meteorology  and  river  hydraulics,  ]^4I8, 68. 
River  bed  sections,  study  for  underground 

flow  of  water,  P4)8, 196,  fd.  100. 
Tabemilla  River,  P-10»  151. 

Uvers,  Control  of. 

Plans  for  diverting  or  controlling  the  waters  of 
the  Chagres  and  (httunoiUo,  P«05«  296. 

C}antrol  of  (Chagres  and  other  streams:  Above 
Bohio  a  clear  mountain  stream;  entire  area 
never  determftoed;  drainage  estimated  to 
range  from  700  to  876  square  miles  above 
Bohio.  Observations  of  the  discharge  of 
the  Chagres  at  Oamboa  have  been  main- 
tafned  from  1882  to  the  "present"  (1906) 
time.  There  have  been  but  6  severe  floods 
in  half  a  century,  of  short  duration.  Data 
sufScient  for  oetermination  of  complete 
reservoir  control  of  the  Chagres  floods  by  a 
dam  at  Oamboa.  This  dam  would  have 
control  only  in  case  of  a  sea-level  canal,  and 
control  and  water  supply  in  case  of  a  lock 
canal.  During  three-fourths  of  the  time 
the  Chagres  and  other  streams  discharge  an 
insignificant  amount  of  clear  water.  When 
they  are  in  flood  they  will  bring  down  some 
sUt,  and  It  is  recognised  that  the  maintenance 
of  the  navigable  channel  will  require  a  small 
amount  of  dredging.    P^*06*,  42. 

toads.    (See  Nos.  96, 130,  p.  2863  of  this  Index.) 
Anoon,  P-07»  64,  pis.  70, 71, 72. 
Anoon  and  vicinity,  F4>7«  63. 
Asphalt-concrete,  Balboa,  P«14»  pi.  30. 
Atlantic  division,  PM>0,  64;  ^10, 129;  ^11, 

137;  ^12, 137;  P-13, 133. 
Has  Obispo,  P-417, 72, 75. 
Before  and  after  improvement,  Mount  Hope, 

VMiSt  120,  pls«  47,  48. 
Bulldhig,  P-IO,  157;  ^11»  153;  P-12,  167; 

P-13, 156. 
Camacho.    (See  Systems,  below.) 
Central  division,  F^^ra^  85, 88. 
Colon^Pi-10,130. 
Crfetobal,  P-07, 77;  P-00, 66. 
Fifth  division,  F-13»  182. 
Oati2n,F<4>7t76. 


Oorgona,  P-07*  76. 

In  progress  at  La  Boca,,  the  Savanas,  Anoon 

HQl,  Panama  to  Corotal,  P4MS,  111. 
La  Boca  to  Panama,  P-07, 64,  pi.  61. 
Las  Casoadas,  P-07.  75. 
ICacadamising  and  oiling,  iifth  division,  P-18« 

183. 
Mandingo  stockade  for  convicts  engaged  in 

road  buflding,P-12, 514,  pi.  68. 
Mount  Hope,  P-07, 77. 
Mount  Hope-Oatun,  P4)8,  120,  pis.  47,  48; 

P4)0, 64;  P-10, 129. 
Sixteen-lnch  macadam  road  under  construc- 
tion with  prison  labor,  Empire-(3horrera, 

P-12, 614,  pL  67. 
Status,  P-05, 135, 142. 
Streets  and,  P-07,  pis.  47-73. 
Systems,  Empire  and  Camacho,  P<07, 72. 
Toro  Pofait,  P-11, 131. 
Vicinity  of  Panama,  work  done,  P«05, 13. 
White  House  district,  P4I7, 75. 
Zone,  P4>0,  107,  114;  P-10,  191,  192;  P-11, 

186;  P-IS.  194«  201. 

Boad,  Savanas. 

1005.    Road  to  Savanas  (suburb  of  Panama) 
underway.    Estimate, 838,000.   P-05, 50. 

BoMiuon,  A.  L. 

Report,  superintendent,  mechanical  division. 
(See  No.  251,  p.  2368  of  this  Index.) 

Boek.   (See  Breakwaters;  Costs;  Quarries.) 

Absorption  by,  P-08, 177. 

Armor  rock,  placing,  at  Toro  Potat  Break- 
water, P-13, 138,  pi.  30. 

Bank  of  rock,  break  In,  at  Empire  whteh  let 
Obispo  divcffsion  through,  ^10, 160,  pi.  24. 

Bedded  rocks  of  Culebra  formation,  P-13, 582, 
pi.  71. 

Breakers,  perliarmanoe  of,  P-10, 176. 

Caissons  sunk  to,  Balboa,  P-14,  pi.  22. 

Capacity  to  absorb  water,  Oatun  Dam  study, 
P-08, 177. 

Channelers  working,  Bas  Obispo,  P-07,  48, 
pl.2& 

Chemical  composition,  Oatun,  ^^8, 137. 

Contours  of,  Oatun  Dam,  P4>8, 196,  pi.  165. 

Crushers,  performances,  P-11,  299;  P-13,  307. 

Depth  to  rock,  Oamboa  Dam,  P-OO**,  7,  pis. 
5,6. 

Drills  at  work,  Ctold  Hffl,  P4>7, 40,  pi.  15. 

Dumping  of  rock  on  ilaoe  of  Qtktan  Dam,  ^11, 
132,  pi.  19. 

Excavation,  P-OO,  100;  IMO,  173;  P-11, 168, 
167;  P-ia,  184;  P-ld,  188.  (See  Excava- 
tion.) 

Excavation  at  Ooki  HUl,  PM>7, 40,  pL  15. 

Fall  of,  steam  shovel  buried,  Las  Casoadas, 
P-12, 170,  pi.  48. 

Flows,  Oatun  Dam  studies,  P^>8, 182. 

For  breakwater,  from  Porto  Bello,  ^18, 114. 

Formations,  sone,  ^13,  568. 

Frictional  resistance,  apparatus,  etc.,  in  de- 
termining, Oatun  Dam  studies,  P-OS,  136. 

Qvtan  Dam  region,  P-08, 175. 
'      Igneous  rock,  sone,  P-13, 570. 

Large  rook,  Porto  Bello  quarry,  P-13, 119. 
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Loading,  F4I7,  pi.  24;  F-11, 132,  pi.  6. 
Lobnilz  rock  breaker,  operation,  P-10^  175; 

F-11, 169;  P-18, 185. 
Location  of  rock  ahoals  worked,  etc.,  sixth 

division,  ^13,  l». 
Fermeabflity,  apparatos  for  testing,  P-08*  196, 

pi.  62. 
Placing,  Toro  Point  Breakwater,  l^-l^,  142, 

pi.  19.  * 

Porto  Bollo  rock  plant,  ^10,  108, 117;  P-l^, 

115. 
Rock  breaker  *<Vulcan,"  performances,  P-ll, 

169;  ^13, 185;  P-13. 286. 
Samples  of,  Oaton  Diun  studies,  ]^4>8»  196, 

pis.  82, 83. 
Spillwaj  Hill,  Qaton  Dam  study,  F4I8, 162. 
Steam  shovels  wrecked  in  rock  dide,  Gold  HiU, 

P-11, 156,pl.3& 
Stratification,  Culebra  slides,  ^12, 170,  pi.  42. 
Subaqueous    rock,    excavation,    ^12,    184; 

^13, 191. 
Tests,  Oatun  Dam  studies,  FM)8,  196,  pis. 

101-104. 
Unloading,  Toro  Point  Breakwater,  F-11, 132, 

pi.  5. 
West  breakwater.  Pacific,  F-13, 192. 

Bock  Breakers.   (See  Breakers,  Rock.) 

Bock  Drills.   (See  Drills,  Rock.) 

Bodmaii,  Cai»t.  H.    (See  No.  206,  p.  2368  of  this 
Index.) 

Boilinc  Stock.   (See  Stock,  Rolling.) 

Statement  of,  in  use  by  the  various  depart- 
ments,  P-10, 206;  F-11,  202. 


Booing. 

Contracts  for.  Pacific  tff  minab,  P^IS,  a^'. 

Shops,  F-14*  173. 

Terminal  construction,  F-14, 16%. 

Booms. 

Bachelor  quarters,  Culebra,  F49,  ZK,  pL 
Machinery  rooms,  cover  seats  ior  mb  get*,] 

locks,  ^13, 98. 
Seismograph  room,  interior,  inoon,  ^10. 1 

pL62. 
Transformier  rooms,  equipment,  lock,  M 

91;  F-13, 94, 110,  pi.  11 

Boosevelt,  Theodore.   (See  No.  1, p. 23S1  'f  i 
Index.) 

Boses,  Wind.    (See  Winds.) 

Boassesu,  Civil  Engineer  B.  H« 

Reports.    (See  Nos.  217, 221, 243,  n,  pp 
2367, 2368  of  this  Index.) 

Boutos,  Isthmian*  (See  Nos.  4,  &,  6, 25.  r  4 
2361,  2362  of  this  Index.)  (See  Co^ 
Isthmian.) 

Bnles. 

Canal  work,  INll,  433. 

Rules  of  procedure,  adopted  by  the  3<ttii 

Consnltfaig  Engineers,  P4W*,  lOK. 
Rules,  shops,  F-11,  225. 

Bim-oCt. 

AUiaJuela  and  Oatun,  F-13, 238. 
Distribution  of,  Chagres  Basin,  F'UK  ^• 
Floods  exceeding  elevation  60  at  G-^' 

F-10^  296. 
Oatun  Lake  watershed,  F-12,  pi.  106. 
Oaton  Lake,  F-13.  pi.  122;  P-14,  pi.  m- 


S. 


Safety  Gates.   (See  Locks.) 

Salaries.    (See  Nos.  264, 275,  p.  2368  of  this  Index.) 
Disbursement,  increase,  and  personnel,  ^11, 

302;   P-13,   310,   580;   F-13,   288,   583-604; 

F-14,  531-561. 
(Conditions  of  employment  where  pay  is  fixed 

hi.theU.S.,P-Off,157. 

Sales,  ^13,  380;  F-14,  306,  307. 
Buildings,  F-11, 369;  F-13, 38& 
Chief  of  Q.  M.  department,  l^-14,  284. 
Old  or  condemned  material,  l^-ll,  577. 
Scrap  iron,  F-11, 350. 

Sand.   (See  Costs.) 

Apparatus  for  testing,  F-08, 196,  pis.  105, 106^ 
Concrete,  for,  F-08,  60;  P-00, 101;  F-10, 178; 

F-11,  170;  F-12,  185. 
Dredged  by  "  Gopher,"  ^11, 170.  « 

Fk)W  of  water  through,  F-08, 185-196. 
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Oravel  and,  Schlfoter*!  soale  fv  etfimas 

V^OS,  196,  pi.  17L 
Procurifig,  F-Oft,  «;  F-10,  118;  F-lt 

F-13, 121. 
Production  of,  F-11,  986;  F-13, 122, 15^-  * ' 

F-13,  281;  ^14,  4Sa 
Service  of,  ^14, 44, 209. 
Sources  of,  for  concrete,  F4^  6& 
Statement,  Nombre  de  Dios,  P-10,  Hi 
Stone,    cement,   and   sand  service,  Grr. 

^11, 103;  ^13,  HI. 
Stone  and,  procuring  and  dellvwy,  Gif-"' 

F-09,4S. 
Supply,  ^10,  111,  179 
Unloadhig,  cranes,  F-10, 196,  pb.  52,  U& 
Unloading,  tarmlnals,  F^14, 218 

Sanitariums,  F-07,  pi.  11;  P-08, 39W13. 
Tobago  Island,  F4I7,  pi.  H;  P-00.  »*♦  '"** 
430;  F-11, 526;  F-13, 652;  F-13, 550. 
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S«€pp.2357-2S80fon 
I  explanatlonsp  etc    J 


THE  PANAMA  CANAL. 


2686 


Sanitation.   (See  N«l  41, 59,  86,  85, 106. 168, 228, 

pp.  2362,2363.2365,2366  of  this  Index.) 
Act,  PL18, 599 

B^  dd  Toio,  1M>8,  322;  PuoD,  329. 
^^  ofPanama,  F-07,  205;  F-08,  815;  F4», 
«4;  P-IO,  432;  F-ll,  520;  F-ia,  564;  F-13. 

5S2. 

ColOT^jristobal,  and  Mount  Hope,  F-07.  fi07; 
J^  316;  F-0©,  325;  P-10,  «2;  F-11,  520; 
M2,554;Pui3,552^ 

I>etafls.F^>7.205, 

Sl^!!::^*'^-    (SeeDHches.) 
^f^ring.  aanitary.   (See  Engtaeering.) 
WBCQtive  ordori!  relating  to,  P^l»,  6ia 

Fit  h  division,  Puia,m,ia 
Maintenance,  F-n.  127;  p.iJ8. 137. 

JJ"J^^  P«fat.  Puia,  564;  F-ia,  652. 

Methods,  PU04, 49^ 

Mount  Hope,  F-IO,  462;  P^-ia,  554;  F-ia,  552. 
Mratelpal  and  nnltary  work,  F-ia.  201. 
Offi«r,  faxiiUrj,   (See  No.  -.  p.  -  of  thto 
Index.)  *^ 

^^^  ^'^^^  ^"^"^  *°^'  ^^^^  *^'  ^*®' 
!*'  193;  F-11*  174, 187, 188,  620;  F-ia,  188, 
4)1, 

^•JJ.  department,  wort:  of,  F-Oa,  200;  F-10, 

.*"'J^11.366;B-W,370. 
Toro  Point,  F-ia,  554.^.18,562. 

1»04.   PreUaiinary  steps  taken,  Apr ,  1004, 
tor  organliattel  of  health  department.   Isth- 
mlan  Canal  Commission  No.  2  on  its  first 
^»t  to  Isthmus,  accompanied  by  Dr.  W.  C. 
Gorgaa,  eokmel,  U.  S.  Army;  by  Dr.  John  W. 
*»»  U.  8.  Navy;  by  Dr.  L.  A.  La  Garde, 
^^*  ^'  8-  Army;  and  an  engineer  ofBoer  of 
«»  Amy,  Capt.  (now  MaJ.)  C.  E.  Gillette,  to 
*«ly  health  subject.    Offloers  named' of  the 
Btafl  which  gateed  distinction  in  sanitation 
Matters  durfag  the  American  occupation  of 
Cuba.  Fbal  organisation  of  the  health  de- 
P"'*">«>t  perfected  Aug.,  1004..  The  depart- 
o«nt  of  health,  with  Jurisdiction  extending 
beyond  the  limits  of  the  Canal  Zone  into  the 
Cities  of  Colon  and  Panama  and  over  the 
*&tars  adjacent  tlMreto,  a  branoh  of  the  gov- 
^oBuDi  Of  the  sone,  and  made  an  admini»- 
t>Ktiv«  department  thereof.    Four  members 
^  the  board  of  health— the  chief  sanitary  ofB- 
oer,  the  director  of  hospitals,  the  chief  quaran- 
Une  offlcer,  and  the  chief  sanitary  inspector 
of  the  sooe.   There  were  found  on  the  Isth- 
niQs  asa  part  of  it  an  extensive  hospital  at 
'^^^^n^jVMl  several  neglected  hospital  build- 
%B  at  Colon.    Second  hospital  at  Colon 
operated  by  the  Panama  R.  R.   In  addition 
\bc»^lot  ttese  hospitals,  emergency  hos- 
pitals were  estsbllshfid,  and  dispensaries. 
Sniptoyees  on  the  Isthmus  entitled  to  free 
'lui^  rXBBOtkm,  etc.    The  sanitary  inspeo- 
tm  emofiud    properties,  pools,  etc.,  and 
^tod  upon  tbe  Hollowing  of  sanitary  pre- 
o&tett  ol  all  Xinds.    Quanntlao  service 
oM/isbed,  and  BtBtkma  opened.    Buies  and 
ngaktloDs  tda^pted  tor  Colon  and  Panama, 


10  monttis  of  service  succeeding  Aug.,  1004, 
about  $1,100,000  to  be  spent.  Examination 
made  of  methods  pursued  by  the  RefmbUc  of 
Panama  for  thecare  of  the  sick,  eto.  F^)4«40. 
Health  and  sanitation:  Indiftorent  at  transfer. 
French  company  could  not  compel  adjacent 
communities  to  clean  up.  French  hospital 
expenditures  lavish.  Health  of  looe  good 
at  transfer,  and  so  continued.  Departmental 
work  begun;  force  put  to  work  improving 
sanitary  condition  in  nme  and  adjacent 
places;  plans  preparing  for  water  supply 
and  sewage  for  towns;  hospital  service  im- 
proved. Climate  not  a  deadly  one.  Statls-  * 
tics  of  health  and  sanitary  service.  P-04» 
86-01. 

lOOff.  Results  of  the  sanitary  department 
such  that  health  of  the  zone  assured.  Cli- 
mate no  more  a  handicap  than  would  be 
U.  S.  places  60  miles  or  so  from  Gulf  of  llexioo. 
B-05,120. 

Republic  of  Panama  unable  to  enforoe  sanitary 
regulations  in  cities  of  Panama  and  Colon, 
and  assumption  of  this  duty  by  Isthmian 
Canal  Commissian  No.  2,  Pi^MI,  260. 

Disposal  of  night  soil,  methods,  Pi^lff,  273. 

Cooperation  of  Isthmian  Caxial  Commissian 
sanitary  department  and  Repnblfo  of  Panama 
with  regard  to  hospitals,  and  care  of  siok, 
taiaane,  etc.,  V-^M^  330. 

1006.  Yellow  fever  abolished.  Last  case  Nov. 
11,  1005.  Average  dally  sick  rate  among 
employees  during  10  months  from  Jan.  1, 

,  1006,  to  Oct.  31, 1006,  28  per  thousand;  death 
rate,  17)  per  thousand  among  the  whites, 
and  nearly  53  per  thousand  among  the  blacks. 
P-06,2. 

Sanitation  of  near-by  countries:  Outbreaks  of 
communicable  diseases  in  adjacent  countries 
suggest  desirability  of  U.  S.  making  some 
arrangements  for  better  sanitation.  Yellow 
fever  in  Ecuador.  Government  of  that 
place  willing  to  cooperate  with  U.  8.  in 
abolishing  it,  but  notable  local  oppositlan  to 
interference  of  U.  8.    P-Oe,  22. 

Municipid  sanitation:  Pushed  with  energy 
through  the  year.  50,000  sq.  y.  paving  in 
Panama.  Sewer  system  practically  com- 
pleted, 66,840'  of  piping  laid.  Water  system 
complete,  curb  connections  being  made. 
Ancon  Reservoir  in  operation;  sewer  system 
connected  with  Ancon.    La  Boca  connected 

'   with  Rfo  Grande  Reservoir.    Corosal  and 
Miraflores    connected    with    Rio    Grande 
Reservoir.     At  Paraiso,  sewer  being  laid; 
town  supplied  with  water  from  Rfo  Grande. 
For  tovni  of  Culebra,  reservoir  constructiMi  oa 
Mount  Zion.     Water  supply  provided   Iot 
various  other  points.     Dam  built  acrosa 
Rfo    Ccuti¥>ali,  impoundfavg   approximately 
40,000,000  gallons  at  elevation  of  66'  al^o-v^ 
sea  level,  for  Gorgona.    Emergency  sui>F>l:»' 
tor  Colon  provided  by  buildfaig  tempor^^r-y 
roeervoir  connecting  with  an  old  Frencli  a 
tern.      Permanent  water  system  for  C^^^^- 
way,  and  sewer  system.      W« 
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tested;  found  good;  bat  sterllisiiiK  plants, 
etc,  existing  or  under  way.  ]MM»26u 
One  of  tlie  chief  aims  of  the  sanitary  brigades 
the  extermination  of  mosqnitoeB.  Bulk  of 
work  against  Anopheles  species.  2,000,000 
sq.  y.  of  ground  cleared.  Zone  covered  with 
network  of  ditches,  some  of  them  being 
lined  with  stones.  Screening  of  edifices, 
e^tc.,  insisted  uixm.  Screening  reduces  cases 
of  malaria  from  outbreak  of  38  per  cent  to 
cnly  4percent. 

Less  fumigation  required.  Sanitary  work  at 
Colon  more  difficult  than  at  other  places 
in  looe  and  vicinity.  Progress  made,  how- 
ever, toward  converting  the  lowest,  wettest, 
and  dirtiest  spot  in  the  Republic  of  Panama 
into  a  salie  habitation  for  American  em- 
ployees.  1MM»  29. 

Sanitation  and  hygiene  of  Panama  route: 
Early  history  of  tlie  region,  with  respect  to 
mortality,  etc.  Mortality  among  employees 
engaged  fai  building  the  Panama  R.  R.  in 
1865  not  150,000  (equaling  the  number  of 
erossties),  as  so  often  reported;  chief  engineer 
of  the  road  asserted  repeatedly  that  the  total 
number  of  persons  engaged  on  the  road 
never  exceeded  7,000  at  any  one  time,  and 
that  the  laborers  and  workmen  who  died 
fai  the  5  years  of  building  did  not  exceed 
1,200  in  all.  Prior  to  coming  of  Americans 
the  sanitary  methods  employed  were  those 
known  to  be  most  efficacious  among  scien- 
tists. Vital  statistics  furnished  by  Col. 
Gorgas.  The  records  show  that  it  fs  not 
only  possible  but  feasible  to  banish  yellow 
fever  from  the  Isthmus  and  to  maintain  the 
whole  force  of  employees  in  a  good  state  of 
health.  Sickness  on  the  Suet  Canal  con- 
quered by  kilUng  the  dangerous  mosquitoes. 
]^0©*f  18. 

1907.  Sanitation  separated  from  department 
of  government,  in  which  it  was  a  division, 
and  created  a  new  department,  1M>7»  31. 

Success  dependent  on  its  ability  to  guard 
against  the  malarial  mosquito;  accomplished 
by  draining  and*  clearing  the  ground  in 
neighborhoods,  and  proper  quartering. 
16,000,000  sq.  y.  brush  cut;  1,000,000  sq.  y. 
swamp  lands  filled  and  drained;  30,000,000 
sq.  y.  grass  burned;  217,000  linear  feet  ditches 
dug;  60,000'.  tQe  ditches  laid;  cemented, 
60,000  linear  feet.  Miscellaneous  work  of 
every  description.  Gonsidattble  sanitation 
work  done  in  cities  of  Panama  and  Colon. 
«Too  much  credit  can  not  be  given  the 
department  for  the  elimination  of  yellow 
fever."  No  cases  originating  in  the  sone; 
1  case  got  In.  Nearly  60  cases  of  smallpox 
developed;  instant  fumigation.  3,000  per- 
sons exposed  to  yellow  fever  or  smallpox 
quarantined.  Largest  division  of  the  depart- 
ment to  do  with  the  care  of  the  sick,  requir- 
ing for  maintenance  thereof  more  than  half 
the  sums  appropriated  for  sanitation. 
Attention  and  medicine  free  to  Isthmian 
Canal  Commisiton   and   Panama   R.   R. 


employees.  To  fiamilles  of  emplbjees,  i 
chttgs  made.  Ayerage  daily  aiek  for  rear, 
016.  Statistics  show  marked  Improvemci 
in  healtti  oaoditlons.  Lepers  removed  o 
ookmy  at  Palo  Seoo.  Five  new  bospHa! 
buHdfaigs  built  in  sane;  additioos  made  u 
others.  Hospital  beds  increased  from  1.2S3 
'  to  1,846;  increase  of  emerBBDcy  eoti  by  5^. 
.Quaxters  provided  for  insane.  Culebrs  aad 
Nao8  Islands  to  be  fitted  for  quarsBtiDe 
quarters.    ¥^7 9  31-32. 

10O8.  Duties:  General  sanitary  work  of  sone 
(as  weU  as  of  cities  of  Coloa  and  PiDSffl& : 
also  the  care  of  the  sick  and  the  mainieDsDOi 
of  the  hospitals. 

Organisation:  Changes  propoaed  for  eoaoomj, 
removal  of  trlctlcm,  and  a  more  diflni> 
fixing  of  responsibility.  In  addition  to  the 
work  of  poUdng  and  grass  catting  in  vitini.7 
of  quarters,  the  Q.  M.'s  gangs  to  bechsrpd 
with  collection  of  garbage,  removal  of  v3^ 
soU,  cutting  of  brush  and  grass  fer  ssaitsrr 
department.  Proposed,  also,  that  tiling  sad 
drainage  be  done  by  oouatructlon  forces  d 
engineering  department.  Propoaed  to  mab 
these  transfers  Sept.  1,  1906.  Sanitary  de- 
partment to  indicate  what  work  shall  te 
done  so  f^  as  it  rehites  to  sanitation. 

Health:  CooditioDS  improved.  Avenge  d 
43,057  names  on  pay  roll;  death  rate,  I^ 
per  thousand.  Whites,  death  rate,  1S.U. 
Blacks,  death  rate,  19.48;  less  than  half  tbai 
qf  the  previous  year.  Better  food  the  as- 
cribed reason  for  the  lowered  death  nfe 
among  the  blacks. 

Hospitals:  27,523  admitted;  29  deaths;  1,13 
undergoing  treatment  at  end  of  year.  Tvti 
hospitals  care  for  the  sick  ( Ancon  and  CokBl 
20  sfek  camps.  Old  buikltaiga  at  Cnletn 
converted  into  hospital  for  penitoitiBrf 
patients.    P-08, 27, 28, 29. 

1909.  Duties:  Supervision  of  the  snitfiT 
department  extends  over  fhie  nne  and  fte 
terminal  cities 

City  of  Panama:  Agreement  with  BepdtiSc  d 
Panama,  Sept  1,  1907,  by  wfaidi  sb«t 
cleaning,  etc.,  to  be  performed  hy  ibedtj. 
the  U.  S.  assisting  by  paying  910,000,  « 
about  one-fourth  of  the  cost  of  tibe  work. 

City  of  Colon:  Agreement  with  R^mbUe  d 
Panama,  July  1,  1908,  provided  Cor  tl>e 
payment  by  the  farmer  of  94,735.19  od  a^ 
oount  of  street  deening  and  garbage  remonl 
within  period  from  July  1  to  Dec  31, 19IK 
Beginning  Jan.  1, 1909,  and  oontinniiig  iroo 
year  to  year  untjl  the  contract  be  ckoc^ 
by  either  party  upon  notioa  of  not  less  thja 
30  days  before  the  expiratioo  of  an  *bJ»^ 
period,  Panama  agrees  to  pay  oofrhalf  ^ 
cost  of  such  work  for  the  city  of  Cohn. 

Transfer  of  operations:  Work  in  the  sooe  fct 
the  first  2  months  similar  to  that  of  tiv 
previous  year.  Under  the  general  reorpD* 
isatkm  scheme,  actual  physical  work,  excf  p: 
oiling,  transferred  to  the  local  eDgiaffriB»* 
departinentB  along  the  line,  the  sanittf^ 


See  pp.  2357-2860  fori 
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department  ezeroising  general  supervision, 
etc. 

Hospltils:  Further  oanaolidatioQ  of  hospitals 
made;  sick  concentrated  at  Ancon;  Colon 
Hospital  reduced  to  150  beds.  Chranle  ward 
estabUahed  at  Colon,  for  transfbrred  men 
who  by  reason  of  disability  must  continue 
to  be  a  charge  on  the  Isthmian  Canal  Com- 
missian  as  long  as  they  are  on  the  Isthmus. 

Health:  Improvement  over  previous  year. 
46,194  admisskms  to  hospitals  and  sick 
camps,  and  in  quarters;  being  23.40  out  of 
every  1,000  on  the  rolls,  as  against  23.85  for 
the  preceding  year.  Deaths,  630;  rate,  11.97 
per  thousand,  as  against  18.32  for  the  pre- 
ceding year. 

Quarantine;  No  plague  or  yellow  fever  origi- 
nated on  the  Isthmus;  one  case  of  the  plague 
developed  aa  a  ship  at*Balboa;  death  ensued 
at  quarantine  station.  Ship  had  been  re- 
quired number  of  days  in  quarantine  from 
infected  port.   P-O9.20, 30. 

1910.  Work  of  department  embraces  sanitary 
work  in  cities  of  Colon  and  Panama  and, 
except  ofling,  designates  sanitary  work  to 
be  done  in  lone  to  accomplish  desired  ends, 
exercising  supervision  necessary  to  see  work 
satisfactorily  perlbrmed;  in  addition,  de- 
partment has  charge  of  hospitals  and  quar- 
antine. In  charge  of  Col.  W.  C.  Gorgas, 
Medical  Corps,  U.  S.  Army,  chief  sanitary 
officer.  Work  in  terminal  cities  consists  of 
cutting  grass  and  brush,  oiling  pools,  and 
oonstructipg  and  maintaining  ditches  for 
drainage  porpoees,  removal  of  garbage  and 
night  soU,  fumigation  and  street  cleaning. 
On  account  of  Juxtaposition  of  Cristobal 
and  Mount  Hope  to  Colon,  these  included 
in  Colon  area,  and  for  same  reason  Ancon 
incorporated  with  Panama. 

In  sone,  Q.  M.  department  expended  under  di- 
rection of  sanitary  department  9127,023.28  in 
grass  and  brush  cutting  in  and  about  Isth- 
mian Canal  Commission  settlements,  an4 
S47,009.87  for  removal  of  night  soil  and  gar- 
bage. Expended  for  removal  of  garbage  and 
night  aoil  in  native  settlements,  925,414.51. 
In  maintenance  of  existing  ditches  and  con- 
struction of  new  ones  for  drainage,  construc- 
tion division  expended  988,545.83;  new  work 
done  in  accordance  with  plans  prepared  by 
sanitary  department.  Total  expended  for 
oQ,  and  labor  in  distribution,  942,686.58. 

Health  conditions  on  Isthmus  reported  by  chief 
sanitary  officer  as  improvement  over  preced- 
ing year.  .  Admissions  to  hospitals  and  sick 
camps,  including  sick  in  quarters,  26,539. 
DaUy  average  of  sick,  23.01  out  of  every  1,000 
employed,  as  against  23.49  for  preceding  year. 
Deaths  among  employees,  548;  equivalent  to 
average  of  10.84  per  1,000. 

In  addition  to  deaths  among  Americans,  which 
aggregated  76, 39  deported  as  physically  unfit, 
10  recommended  for  extended  leave  without 
pay  for  same  reasons,  and  6  given  extended 


leave  with  pay  in  XJ.  8.  on  account  of  in- 
juries. 
Ko  case  of  plague  or  yellow  fever  originated  on 
the  Isthmus.  One  death  from  yellow  fever, 
a  young  Englishman,  at  Ancon  Hospital, 
Jan.  24,  1910.  Deceased  passed  quarantine 
at  Colon  Jan.  6  and  taken  ill  Jan.  8.  Case 
diagnosed  yeDow  fever  Jan.  22.  On  Jan.  24 
thorough  fumigation  imdertaken  of  building 
in  which  deceased  lived  while  in  Panama,  as 
well  as  factory  in  which  he  worked.  P-10, 
44,45. 

1911.  In  the  zone  the  Q.  M.  department  ex- 
pended in  and  about  Isthmian  Canal  Com- 
mission settlements  9114,725.98  for  grass  and 
brush  cutting,  and  942,184.35  for  removal  of 
night  son  and  garbage.  Expended  for  r4&- 
moval  of  garbage  and  night  soil  in  native 
settlements,  922,615.03.  In  mahitenance  of 
existing  ditches  and  construction  of  new 
ones  for  drainage  purposes  construction 
divisions  expended  981,407.93;  new  work 
done  in  accordance  with  plans  prepared  by 
sanitary  department.  Sanitary  department 
expended  911,708.08  for  oil  and  916,756.17 
for  distribution,  916,711.85  for  larvacide,  and 
913,489.74  for  distributkm,  or  total  of  958,- 
665.84;  in  addition,  999,241.19  expended  for 
sanitary  work  in  tefminal  cities. 

Admissions  to  hospitals  and  sick  camps,  in- 
cluding sick  in  quarters,  53,534;  daily  average 
of  sick,  24.77  out  of  every  1,000  employed,  as 
against  23.01  for  1909-10,  and  23.40  for  1908-9, 
on  the  basis  that  total  number  employed  dur- 
ing the  years  mentioned  were  49,129,  50,535, 
and  44,261,  respectively;  total  number  of 
deaths  among  employees,  557,  of  which  83 
were  Americans,  96  white  employees  of  other 
nacionalitios,  and  428  blacks;  deaths  from 
violence  among  all  employees,  178,  as  against 
174  for  preceding  year;  in  addition  to  deaths 
reported,  134  deportations  made— 104  for 
disease  and  30  for  injuries.    P-11, 56, 57. 

1812.  Work  in  Panama  consisted  in  cleaning 
398  miles  of  ditches,  digging  2.5  miles  of 
ditches,  and  clearing  118  acres  of  weeds  and 
grass,  in  addition  to  oiling,  disinfecting,  and 
fumigating.  In  Colon  district,  from  same 
source,  112.5  miles  ditches  maintained,  8 
mUes  ditches  constructed,  and  217  acres 
cleared  of  vegetation,  in  addition  to  oiling, 
disinfecting,  fumigating,  etc. 

Impression  general  elsewhere  than  on  Isthmus 
that  sanitary  work,  in  the  way  of  clearing 
land,  extends  over  entire  zone;  of  278,848 
acres  comprised  within  sone  limits  less  than 
1,200  acres  kept  cleared  for  sanitary  purposes 
and  on  sanitary  requests,  outside  of  military 
reservations,  where  work  is  done  by  troops. 
In  addition,  clearing  done  for  construction 
purposes,  but  almost  entire  zone  in  original 
condition  as  regards  brush  and  Jungle. 

Expense  for  sanitary  work  in  zone  and  in 
Panama  and  Colon,  9596,608.73,  of  which 
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167,068.19  far  sanitation  proper  In  two  cities, 
$400,205.84  for  sanitation  in  Eone,  $18,672.50 
for  removal  of  garbage  and  street  oleanlbg  in 
two  cities,  and  $100,760.20  for  removal  of 
garbage  and  street  cleaning  in  sane.  Of 
amoont  expended  for  sanitation  proper  in 
toDOf  oonstmotion  divisions  expanded  $89,- 
725.17,  prtnclpaUy  In  malntenanoe  of  existing 
dltcbes  and  construction  of  new  ones  for 
drainage  purposes;  Q.  M.  department, 
$93,876.26  for  grass  and  brush  cutting;  sani- 
tary department  used  710,835  gallons  of  oil, 
costing,  $18,862.81,  and  124,718  gallons  of 
larvacide,  costing  $23,751.64;  labor  expense 
for  distributing,  $18,820.05  and  $17,514.06, 
respectively.  AU  work  performed  by  con- 
struction divisions  and  Q.  M.  department 
done  under  direction  of  sanitary  department, 
new  ditching  being  done  in  accordance  with 
plans  prepared  by  that  department  after 
consultation  with  divisions  interested.  Re- 
moval of  garbage  and  night  soil  in  cone  done 
by  Q.  M.  department. 

Admissions  to  hospitals  and  sick  camps  and  sick 
in  quartan,  48,307;  dall^  average  sick,  22.01  out 
of  every  1,000  emplf^ees,  as  against  24.77  for 
1016-11  and  2S.01  for  1000-lOon  basis  that  total 
numbers  employed  during  years  mentioiied 
wero  50,008,  40,120,  and  50,535,  respectively; 
deaths  among  employees,  508,  of  which  35 
Americans,  70  white  employees  of  other 
nationalities,  and  304  blacks;  deaths  from 
vfolenoe  among  all  employees,  154,  as  against 
178  for  preceding  year.  103  deportations 
made—141  for  disease  and  52  for  injuries. 
P-IS.  64-66. 

1913.  Work  in  Panama  consisted  in  deanlng 
220  miles  ditches,  digging  1.2  mOes  ditches, 
and  clearing  114  acres  of  weeds  and  grass, 
in  addition  to  filling  and  cleaning  cesspools 
and  wells,  oiling,  disinfecting,  and  fumi- 
gating. In  Colon  district,  from  same  source, 
72  mOes  ditches  maintained;  77  miles  ditches 
constructed,  and  20  acres  cleared  of  vegeta- 
tfon,  in  addition  to  oiling,  disinfecting,  and 
ftamigating. 

Expense  for  sanitary  work  in  cone  and  In  cities 
of  Panama  and  Colon,  $510,529.17,  of  which 
$62,055.06  for  sanitation  proper  in  the  two 
cities,  $371,844.00  for  sanitaUon  proper  in 
sone,  $10,627.60  for  removal  of  garbage  and 
street  cleaning  in  the  two  cities,  and  $65,101.61 
for  removal  of  garbage  and  street  cleaning  in 
sone.  Of  amount  expended  for  sanitation 
In  sone,  construction  divisions  expended 
$01,877.08,  principally  in  maintenance  of  exist- 
ing ditches  and  construction  of  new  ones 
for  drainage  purposes;  Q.  M.  department, 
$50,533. 13  for  grass  and  brush  cutting.  Sani- 
tary department  used  In  cone  674,662  gallons 
of  oH,  costing  $17,060.60,  and  120,092  gallons  of 
larvacide,  costing  $21,759.96;  labor  expense  for 
distributing,  $21,320.39  and  $19,567.39,  respec- 
tively. All  work  by  construction  dlvisiona 
and  Q.  M.  department  done  under  direction 
of  sanitary  department.   Removal  of  garbage 


and  night  soil  hi  sone  done  by  Q,  U.  diri- 
ment. 
Admissions  to  hospitals  and  sick  campt  hr- 
ing  3raar,  faicluding  sick  in  quarters,  3S,Tv 
daily  average  number  of  employees  si.i. 
19.04  out  of  every  1,000,  as  against  23J1  li 
1011-12  and  24.77  for  1910-11— this  en  )ma 
that  total  numbers  employted  during  jtsn 
mentioned  were  54,000,  50,008,  and  «  ix 
respectively.  Deaths  amoDg  emptoyeei,  4V> 
of  which  36  Americans,  58  white  empto^as 
of  other  nationalities,  and  380  blacks.  Dtaiii 
from  vldenoe  among  all  employees,  IH  u 
against  154  for  prooeding  year.  183  d^^tr^ 
tkms  made— 134  for  disease  and  40  on  aenns 
of  iujnries.    F-13, 67, 68. 

1814.  Sanltatfonof  cone  placed  In  lAtar^d 
health  department,  under  Lt.  Col.  C  } 
ICason,  n.  8.  Army,  as  chief  health  oft^, 
and  department  charged  with  care  of  f  .-^ 
and  Injured  of  sone,  prevention  of  dua^ 
in  cone  and  cities  of  Panama  and  O.  i. 
street  cleaning  and  garbage  removal  ia  L:*-; 
cities,  and  all  matters  relating  to  quarant ::' 
Matters  relating  to  charity  added.  A'imr> 
tration  divided  into  3  diyislons— ho^rs:; 
and  charities,  sanitary  division,  and  qiLir^- 
tine  division. 

Division  of  hospitals  and  charities:  Mamtaz^ 
hospitals  at  Ancon  and  Colon  and  assise  r 
mafritafning  Santo  Tomas  HospHal  fan  c  -* 
of  Panama.  Maintains  institutions  fcr  cj". 
of  insane  and  lepers  of  both  sne  and  Bf> 
public  of  Panama  and  for  empfoye«5  pe- 
manently  disabled  through  injury.  Pn)T>i^ 
dispensary  in  each  district  into  whirh  tcot 
divided.  District  physicians  attend  &-. 
send  patients  to  hospital,  perform  Taev-cj* 
tkms,  make  inspections  of  schools,  hr-^- 
restaurants,  canal  quarters,  etc.,  and  repur: 
births  and  deaths. 

Sanitary  division:  Has  8  sections— health  oSir 
of  Panama,  health  offloe  of  Colon,  and  a^^ 
section.    In  lone  section  each  distrirt  tu? 
sanitary  Inspector,  with  necessary  fareiCi^ 
and  laborers,  all  under  direct  charge  / 
general    inspector;    inspectors    keep  clos 
watch  upon  their  districti,  with  ri^v  %' 
preventing  and  controlling  condltioQs  v^ 
might  give  rise  to  disease,  and  espectjIK 
endeavor  to  prevent  breeding  of  disessf- 
carrylng  mosquitoes  and  flies.    They  sape^ 
vise    construction    and     mainteuixe  C 
drainage  ditches,  and  cutting  of  gnss  c- 
brush,  oil  pools  and  edges  of  large  bodies  i 
water,  supervise  removal  of  garbage  ^< 
night  son,  trap  and  catch  mosquito^  z. 
Panama  Canal  quarters,  disinfect  pit  ci 
other  closets,  and  distafect  bulklinfs  i<r 
contagious  diseases.    Charged  with  en^^^ 
ment  of  sanitary   regulations,  aad  La 
authority  to  personally  make  arrests  v!kx 
they  have  witnessed  vfolation  of  n^ulaticu. 
Issue  burial  permits,  make  interments,  ^' 
care  for  cemeteries.     They  keep  cherts  c! 
prevalenoe   of  materia,  and  hmaedmtcij 
Investigate  and  take  action  upon  an;  fak3«i» 
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.^jjjgto.  '^^^  ^y  ^>»ltli  oifioen  of  Panama 

^  Colon  that  by  healtli  ofAcen  evwy- 

^^^^g^    m  addWoa,  they  have  charge  of 

ggoet  cleeo^'  SU^»8A  xemoyal,  grass  and 

jjp^  cottin«»  ollSng  of  pools,  fomigatiaii, 

^jj^ptjoB,  ete.   Dutlea  In  enflDrcing  sanl- 

»*^^^^jrt  af^  nsolatiatts  eztanstve,  and 

"    iDctode  vaocsfaMttoM,  oontrol  of  IniBctious 

^j4  contagion  dtaeaaee,  special  procautloDs 

■^J^  qnaranttoabte  diseaaes  prevailing  In 

;*T^^  ooatrol  of  Inxrlab,  inspection  of 

gj^ngbterlnHMW  and  of  cattle  lor  danghter, 

^^ggfj^^aa  ol  mtfj^ts,  e&ioroeinent^af  pure- 

^\egal*****'  "»Poctlon  of  bakerloB  and 

^j^jyjes,  exam^n**^  of  mVSk,  inspection  of 

st»W8^  lK>tttiii«workB,  and  barber  shops. 

j^— B  part  of  twr  time  gjyen  up  to  enforos- 

j^g^^    of    sanitaiy     tjQflding    i^giilatlons, 

^^jj^y  with  refarenoe  to  rat-prooflng  as  ^ 

-j^iectitftt  •«»*^  ^*we. 

QoBnutlnd  ditlskm:  in  direct  charge  of  chief 

onar*******   olBoer,    and    maJntahis   large 

^^I^^UldUDfiDts  at  each  end  of  canal— one 

for  Fao«»^  ''^  Balboa  and  the  otters  for 

^3ol0Ki  and  Crltfeobal.    Maintains  qnaiantine 

^ylBeeratBocasdelTQR).   Division,  already 

]jBrge»  expected  to  Incraase  greatly  in  pro- 

^02^10118  when  canal  is  open  to  trafBc;  wHI 

^fg^loila  110V  ieatnns  in  anaogBment  for 

P^^sage  of  ships  throogh  canal  in  quarantine. 

^j^^oond  on  Balboa  dnmp,  fronting  upon 

^gyX  adjofoing  Fort  Amador  on  south  and 

y^iUo  station  on  east,  assigned  as  permanent 

gita  for  Panama  quarantine  station.   Board 

ftppcyinted  to  select  site  for  permanent  quar- 

antineitilion  at  Cristobal.  JF-14,64,65. 

jruan  mm.  (See  Nob.  ao,  22,  p.  aau  of  this 
Ixidex.) 

sCTIaia.** 
X.riOcka«BS,P-14,118. 

O^irves  of,  experimental  dam,  Oatun,  P-08, 

196,  pis.  120, 130. 
X^ines  of,  experimental  dam,  Qatun,  F-08, 196, 

pls.K»-U9,121-l». 
Slope  of,  Oaton  Dam  studies,  Pwoa,  148,  196, 
pLU& 

5*«!»rta.   (See  Nos.  283,  244,  pp.  2866,  2367  of 
this  Index.) 

S«lKlletci*8  Scale. 

^l^s^ibnation  of  teansmissfon  constant,  sand  and 
gravel,  F^)S,  196,  pLm. 

«^  ^07,  169.     (See  Nos.  113,  122,  pp. 

2363, 2364  of  this  Index.) 
-^Ppropriatians,  P-00, 4a 
Q«rdeii8,P-u,433. 

Bcboolhoqses,  IM>7,  80,  pi.  100;  P-08.  280, 
Pb.l88,189,194;P-14,3aD. 

1W6.  CSeMiisofsoneoMdren  token.     Plans 
made  tor  42  schools.  ¥^05,65. 

1906.  ^tthongbschoolio^iniww  authorised 
in  im,  bat  little  done  mtU    l>ec.,  i^ 


*On  Ian.  2, 1906,  first  tree  pnblfo  school  under 
the  Canal  Zone  government  opened  at 
Corosal.  At  first  2  sets  of  schools,  but  on 
Feb.  1, 1906,  municipal  schools  made  a  part 
of  the  lone  system.  Supervision  of  scbools 
transferred  to  chief  of  bureau  of  municipali- 
ties, which  was  created  May  1, 1906.  This 
made  for  greater  progress.  May  1,  1906,  18 
schools,  21  teacbers,  840  pupils;  June  1,  22 
schools,  1,088  pupils;  Sept.  30,  term  ended 
with  30  schools,  1,796  pupils.  Sept.  30,  12 
American  teachers,  1  Panaman,  and  19 
Jamaican  (colored).  Of  the  30  schools,  4 
were  for  white  ohUdren;  other  mixed.  Of 
the  1,800  pupils,  about  10  per  oent  only 
American  and  white.  Mar.  3,  first  oonven- 
tlon  of  teacbers  beld.  School  system  essen- 
tially American,  methods,  books,  songs, 
flag,  etc.  Schools  welcomed  by  sone  people. 
Expenses  paid  from  fimds  of  sone;  not  from 
oanal-oonstructfon  funds.    P-06t  30. 


1007-1914. 

Zone.) 


(See    Civfl    Administration; 


8ehiiMler,lI.   (SeeNb.  104,  p.  2866  of  this  Index.) 


Temperatures.    (See  Meteorology.) 

Bcnp,  P-11*  368;  F-19.  880;  B*18,  878;  B*14, 
284. 
Sales.    (See  Sales.) 
Shipments,  F-ll»  3S0. 

ScsiSOliif  DredcM*.  (See  Dredgss.) 

Seaistel  Plims,  ete.  (See  Canal;  Bxoavatlon; 
see  Noe.  174,  176, 180, 182,  183, 212,  p.  2365  of 
this  Index.) 

Cross  sections,  P^)0*,  7,  pL  III. 

Comperatlve  dangers  of  sea-level  and  look- 
level  canals,  ^4>6*,  142. 
.   Line  proposed,  P-0O*»  7,  pi.  I. 

Profile  proposed,  F-0©*,  7,  pi.  II. 

Sea4evel  section,  north  of  Oatun  Looka,  1^18. 
138,  pi.  24. 


Deserters,  ^11»  433. 

Seasons,  Dry. 

Disduffge  during  wet  and  dry  seasons,  various 
streams,  Oamboa  and  Oatun,  P^12, 244, 246, 
247. 

Seats,  Cover. 

Crank-gear  machinery,  lock  gates,  P-ld,  w. 

SeaWaU. 

Cristobal,  F-IO,  130. 

Seeond  Division.   (See  No.  343,  p.  2367  ol  Uvte 
Index.) 

Secretary. 

Executive  dopartment-    (See  No.  27X,  t>.  7aft» 

of  this  Index.) 
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Seeietaxy  of  the  Tveasoiy. 

Acooantlng  ayibBm  egtablfahfld  after  oonsiilta- 
tianwith,F4>4.63. 

SecretajTsr  of  War. 

Orders  letam  of  Gen.  Dayls,  P-Oft»  28. 

Secttons. 

•Qatun  Bam,  P-IS*  pi.  01, 02. 

MftTimnm   BdGtkm,   propoaed    (Hton   Dam, 

P-O8,106,pl.l3& 
Qaton  Damrombodylng  changes  proposed  hj 

BlR.f  P-09, 42,  la.  12. 
Wachusetts  Dike, 'Qatun  Dam  studies,  P-08, 

106,  pi.  134. 
Dumps,  Juan  Grande  River,  P-11, 10& 
Showing  fill,  Gatun  Dam,  PM>0. 60,  pi.  20. 
Upper  lock,  Gatun,  P-09»  42,  pi.  1. 
Pedro  Miguel  Locks,  P-09, 42,  pi.  2. 
Pier  shells,  concrete,  P-13t  pis.  105, 106. 
Quaj  walls,  P-13, 220. 
River  bed,  study  of  underground  flowage, 

P-08, 106,  pi.  100. 
Slides,  Gomacho,  Culebra,  etc.,  P-11,  pis.  107, 

108;  P-12,  pis.  84,  87. 
Spillways,  liiraflores  and  Gatun,  ^11,  pi. 

86, 8& 
Valves,  gate  and  lock,  P-00,  42,  pis.  8,  4; 

P-12,pls.70,71. 

Sedlmeiit.  (See  Basins.) 

Gatun  and  Mount  Hope  Basins,  P-11, 182,  pi. 
24;  P-14,  pi.  17. 


Geological  causes  of,  slides,.  P-ia,  214,  pL  60. 
Rate  of,  experimental  dam,  T^St  120, 130, 106. 
Gatun  Dam  tests,  P-08»  134,  106,  pis.  80-04, 

06,06,07. 
West  emergency  dam  pit,  Miraflores  Lock, 

P-14,158. 


Canstmction  progress,  P-05»  41. 

CQrosal,P-07»66. 

Cristobal,  P-07, 77;  P4»a,  65;  F-lOW  £30. 

Cocaracha,  P07, 6& 

Culebra,  P^7»  70. 

Fifth  division,  F-13, 182. 

Gaton,  P-07,  73;  P-00, 63;  PulO^  12& 

Gorgona  machinft  stiops,  P^7,  73. 

LaBoca,P4>7,66.' 

Maimei,P-07,73. 

Maintimanne,  etc,  P4>7, 168;  P-13,  IflL 

Miraflores,  P4>7, 66. 

New  Gatun,  P-10, 128. 

Padflc  diviskm,  P-09, 107,  111;  P-lOW  !«,  19% 

P-11, 184;  P-13, 104, 100. 
Panama,  IMMs  13;  P-07, 166. 
Panama  and  Colon,  P-417,  ISO. 
Parai80,P4>7,67,68. 
Pedro  Miguel,  P-07, 67. 
Plans,  Panama,  P4>4,  46l 
Purification  plants,  P-14, 186. 
Santa  Cnu,  P-07,  78. 
Status,  P-05, 135, 142L 

Storm  sewers,  P-10^  136,  pb.  10,  SO;  »-ll,  IS. 
Sumps,  P07,  62. 

Water  and  sewer  system,  Tabomillay  F-07, 73 
Zone,  P-08, 80. 

Sewen,  M anMiiaL    (See  Monic^Mlttfes,  Sani- 
tation.) 

1905.   Work  at  Panama,  Cutebrai,  Empire. 
Corosal,  etc.,  progressing  n^idly,  P-05,  in. 

Sheet  Pllins.   (See  Pfling,  Shset> 

81iell8,Pler« 

Making,  Balboa  Docks,  ^la,  pL  107. 
Section  of  concrete  pleir  shells,  P-13,  pis.  lOS^ 
106. 


Seismograpliy.   (See  Earthquakes.) 

Isthmus,  etc.,   P-10,  277;  P-11,  251,   265; 

P-12,227;  P-13,  225;  P-14, 144. 
Records,  P^IO,  287, 288;  P-13,  234;  P-14, 150. 
Room,  seismograph,  P^IO,  303,  pi.  62. 

Service,  Ciutom,  P-08, 257.    (See  also  Nos.  110, 
225,  pp.  2363,2306  of  this  Index.) 

Settlements. 

Panama  B.  R.  rekxsations,  P-11,  104;  ^13, 
220. 

Sewers,  Etc*   (See  Nos.  30,  88,  120, 155, 156,  pp. 
2362, 2363, 2364  of  this  Index.) 
Anoon,  P-07, 65. 
Atlantic  division,  P-11, 127;  P-19, 137;  P-18, 

133. 
Bas  Obispo,  P-07, 7?. 
Balboa,  P-14,  224. 
Caballa  Viejo,  P-07, 73. 
Camacho  and  Empire,  P-07, 72. 
Central  diviskm,  P-00, 85, 88. 
Chagresito,P-07,73. 
Colon,  P-07, 62;  P-11, 120. 


Shipments. 

Emergency  dams,  P-18, 109. 

SlillMl.  (See  No8.  71, 187, 106,  pp.  2363, 3365  of  ti^ 
Index.)  , 

Towing,  design  of  locomotives,  P-IS,  0. 

Unloading  dynamite.  Mount  Hope,  ^lO,  323, 
pl.66u 

Shlpways,  P-07,  pi.  41. 

Balboa,  P^IO^  170;  P-11,  106;  P-18,  182, 186; 

P-13, 189. 
Dredging,  Balboa  shops,  ^11, 106. 
Machine  shops  and.  La  Boca^  P4>7t  53,  pL  41. 
Pacific  division,  P-OO,  101. 
Repairs,  P-11, 170;  P-12,  186l 
Shops  and,  Balboa,  P^ll,  170. 

Sbootins.   (See  Orders,  Executive.) 

Shoals,  Bock. 

Location  and  working,  P-13, 180. 

Shonts,  T.  P.  (Bee  No.  64,  p.  2363  of  this  Index.) 
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p^.pto.  t^f'^t  7S,  79,  81,  a,  87,  »,  8B, 

..-^^i^a**?^  »,  101;  ^XO,  172,  ITO;  F-11. 
A     ^^I^^^L^  1«2»  »<J  ^-13,  1»,  361;  IV14, 

^   ^^'  Jl  lis. 
^^*3^  ^'^  MrxalDftl  »*»P«.  P^l^a,  186,  pi.  61 
^^  ^^atffcriBd,  B-ii,  222. 

^^^^--*  ^"^  of  conaoltatlon,  iii«sbanical,  F-11, 


^"^^         ,Ml7.  81J  ^1»*    261;  P-18.  2»; 


cr 


-^*-^;-oT^«*: 


_^^^^?eryo* ';^^,1M1, 16©. 
^^^g^7e-i^»  229;  P-13,  115,  302;  p^ia, 

^i^c^t^^J!o7. 80'  P^  **'  »3-.  ^-08, 76; 

if>l'  tvll*  *®*'  '^"**»    361;  F-ia,  368. 

E 


P^4l0t 
P-13» 


^06-  aeto^  ^P'  ^>>«clianical  dhrlslon, 


266- 


-13,  260. 


aoV*  ^  ivOt*  72,  TO. ».  pis.  76,  77,  78,  79,  80, 
Oorgot»»»  ^ipU)8»  74;  F-OO,  144;  P-10^  266; 
07,  8^'  ^  234;  P-t^  »4,  271;  P-13,  261. 
•.!!-'  P-ll»  ^**    ^8ee  No.  281,  p.  2 


2368 


of  «*>**^  0iiBcb«QV»a  division,  P^14, 171. 


,t*o». 


^ltB,263;p.i3,20O. 


>.18,M7. 

•        -   171, 319. 


^^^"*^J1-  F-11*  Ol;  P-l«f  280;  F-18,  267. 

^^^^^^imiot^f  M4. 206. 

^*^^  F-07»  »'  ®'  P*"*  *^»  ®'  ^»  ^-^*»  ^• 
^•'^li-  P^ll,  221;  F-12,  250;  F-13, 257. 

^^^^'iguel'  F^ll.  230;  F.12,  263;  F-18. 

^^;,^,,P^13,2B6. 

^^orti  Bello,  F^l«.  262;  M3, 289. 
^P^posed,  central  division,  F-ia,  pi.  96. 
We^^  etc.,  F-OO,  102;  F-IO,  270;  F-11. 170; 

:^tiilM,  F-11.  225. 

^lapwBTsand,  F^ll.  170;  F-12. 186. 

0ltes,  clearing,  F^13, 199. 

spillway,  F-l«»  282;  F^ia,  280. 

0vperyi9on  and  employees,  F-ia,  2B8L 

'terminals,  F^14»  37. 

^oola,  toandatkmB  for,  F-13, 201. 

Toro  Point,  F^H,  222;  F-ia,  262;  F-18, 289. 

Tozixieb,  F-1^  208. 

Wster  and  sewage  system,  Oorgona,  F-07. 73. 

BlaeUamitlk. 

Locomotive  department,  F-lo,  2B6;  P-1 1, 236. 

S^lmops,  BoBer.  F^7,  pi.  83;  F-lo^  257;  p-j|  1   236- 
P-14.  pJ.  24. 


^laopa.  Car,  F^IO.  267, 268;  P-i  1, 33^;  pua  :^^  ^ 
^l^opa.  WouMMdJT  and  Fiaiteni,  pbi|]^  jbsl 


Shops.  MTliliia,  Fi4>7.  pi.  41. 

La  Boca,  F4>7, 62,  pi.  41. 

LoeomottiBB  deparimait,  F-10. 266;  F-1 1. 236. 

Sbops.  Bfuliie* 

Dry  dock  and,  F-OO,  68;  F-10. 116;  F-11, 107. 

Sliopa,  Fatnt.  F^ia.  372. 

Sbopa.  Fattam.  Fi4>7,  pi.  80. 

Sboipa.  Femuumit. 
Details,  F^13, 206, 207. 
Equipment  from  other  stiops,  F-12. 267. 
FiU,  F-13, 199. 
Foundations,  P^13«  199. 
Machine  shops,  Fi^l  1. 206. 
Terminals,  F-13. 1^,  306;  F-14. 166. 
Views,  F-13,  254,  pis.  66, 67. 

Shops.  Tin  and  Flpe,  F-10.  266;  F-11,  286; 
F-12,  271. 

Sbovels,  Steam* 

Buried  under  rock  fall,  etc.,  F-12.  pi.  43. 
Central  division,  F-00.  71;  P^IO,  141;  F-11, 

137;  P-12, 148;  F-18. 143. 
Channels,  straightening,  Chagres  River,  F-ll« 
166,  pi.  37. 
-  Culebra  division,  F-07. 41,  pis.  23, 33;  F-08.  88. 
Efficiency  of,  IMMs  133. 
Elcavation,  Oatun  Locks,  F^MIb  4& 
Excavation,  Mlndi,  F-08, 47. 

Meeting  of,  Culebra,  F-13. 160,  pi.  36.  ^ 

Mindi,F-08,47. 

Number  at  work  by  months,  etc.,  F-OA.  133. 
Output,  F-07, 41;  F-12, 130;  F-18, 125. 
Output,  Panama  R.  R.  work,  F-11, 199. 
Performances  of,  F-08.  46;  F4>0.  73;  F-10^ 
pi.  103;  F^ll,  138,  pi.  106;  F-12,  148,  181, 
184,  pi.  83;  F-13,  143,  144,  175,  176,  197,  pL 
94;F^14,314. 
Records,  P-09,  72;  F-10,  142;  F-11,  138; 

P-12, 131, 148. 
Repairs,  F-10, 156;  F-11, 162;  F-12, 166.  ' 
Slides,  caught  In,  F-13, 160,  pis.  42,  44,  45. 
Terminals,  F-14, 210. 
Tunnel  excavation,  F-13, 254,  pi.  59. 
Views,  Culebra  Cut,  etc.,  F-12, 170,  pi.  30. 
Working,  P-07,  48,  pis.  22,  23;  P-10, 160,  pi. 
30;  F-11,  192,  pi.  68;  P-12,  170,  pis.  33,  34, 
35,  38;  F-14,  pis.  41, 54, 55,  69. 

Slbert,  Lt.  Col.    (See  Nos.  217, 220, 240,  pp.  2366, 
2367  of  this  Index.) 

Siek. 

Camps,  P-08,  302;  P-10.  423;  F-11,  617,  518; 

F-12,  643, 644. 
Employees,  P-11,  518,  619;  P-12.  545,  546; 

P^IS,  541, 552. 
Leave  for,  P-13, 621. 
Quarters,  to,  P-09, 302;  F-IO,  423,  424;  ^-\1. 

617, 518;  F-12, 544. 
Visitation,  P-13, 558. 

Sldewan  Culvwta.   (See  Culverts;  Wolla. ) 

Signals- 

Automatic  railrood  signals,   P-18,   2r70,    -atTii 

pis.  63, 64. 
Light  and  tog,  breakwaters,  ^-12,  pi-  '^^- 


2592      INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ABMT,  1866-191 


Prohibited,  P-12, 608. 


Emergency  dams,  Oatun,  P-13, 108,  pi.  S. 
Emergency  dams,  Pedro  Miguel,  P-13,  204, 

pi.  48. 
Masonry,  general  drawing,  F4MS  43,  pL  10; 

F-13,pl.72. 
Mlraflores  Locks,  P-11, 192,  pi.  fie. 

SUtage,  P-13, 102. 

Silver. 

Silver  schedule  for  wages,  F4MS 152. 

Sites.   (See  Ldbks  and  Dams.) 

Clearing,  terminals,  P-1^  105, 100. 

Drilling,  Oatun  Dam,  P-08, 196,  pis.  72, 8L 

Gaton  Dam,  P^IO,  136,  pi.  3. 

Dam,  west,  Miraflores,  P-09b  134,  pi.  63. 

Dam,  SosapCoroud,  P-07»  56. 

Dredgfaig,  Miraflores  Looks,  P-09»  134,  pi.  62. 

Oatun  Locks  and  Dams,  P-08,  126,  pi.  56; 

P-09, 66,  pi.  21;  P-10, 136,  pis.  3, 8, 0. 
Heads  of  water  under,  Gatnn,  P-08»  136,  pis. 

67, 58,  59,  60, 61. 
Looks,  Miraflores,  IMI8,  70,  pi.  40;  ]^09i,  134, 

pi.  6\;  P-11, 192,  pi.  57. 
Pedro  Miguel,  P-08, 56, 70,  pis.  1, 3&^  P-OO, 

134,  pi.  60. 
Towns,  Balboa,  P-13, 180. 

Slzth  Dtvlsloii.   (See  Pacific  Divlsian;  see  No. 

256,  p.  2368  of  this  Lidex.) 

19 13.  On  abolition  of  Pacific  division,  dredg- 
ing and  procuring  of  sand  from  Chame 
organised  into  separate  district  reporting  to 
chief  engineer.  Decided,  Feb.,  1913,  to  flood 
Culebra  Cut,  Oct.,  1913,  by  removal  of  dike 
at  Gamboa.  Estimated  350,000  c.  y.  had  to 
be  removed  from  lake  section  north  of 
Gamboa,  and  that  this  could  be  done  most 
economically  by  dredging;  Cucaracha  slide, 
largely  clay  and  small  spalls,  could  not  be 
removed  economically  by  steam  shovels 
after  heavy  rains  set  in,  but  could  be  handled 
efficiently  by  suction  dredges;  conclusion 
reached  that  subsequent  to  admission  of 
water  into  cut  work  remaining  could  be 
handled  most  expeditiously  and  economically 
by  dredging  fleet.  To  get  fleet  in  condition 
to  handle  work  by  that  time  and  to  take 
care  of  what  remained  at  entranoes,  It 
naturally  followed  that  best  results  could  be 
accomplished  by  concentrating  dredging 
under  one  head;  May  1  this  was  done,  and 
division  organited  with  W.  G.  Comber  as 
resident  engineer. 

Fleet  available  on  Atlantic  side,  seagoing  dredge 
"Caribbean,"  5-yard  dipper  dredges  '*Cha- 
gres"  and  "Mindi,"  French  ladder  dredges 
"No.  1"  and  "No.  5,"  and  6  pipe-line  suction 
dredges.  One  of  the  pipe-line  dredges,  after 
finishing  hydraulic  fill  in  dam,  overhauled  and 
laid  up  in  Gatun  Lake  until  water  in  lake  was 
of  sufficient  depth  for  it  to  begin  operations 
north  of  Gamboa,  other  dredges  operated 
within  prism  north  of  about  mllepost  6, 


covering  about  6  miles  <rf  channel,  Ten^\ 
therefrom  during  year  5,730,379  c  y. 
and  753,029  c.  y.  rock.  July  1,  19U, 
remained  to  be  removed  from  prism  l.$3: 
c.  y.  earth  and  99,600  c.  y.  rock.  01 
excavated  from  channel,  680,176c.  y.  doc] 
in  vicinity  of  west  breakwater,  witang 
to  date  furnished  by  dredges  far  this 
1,810,108  c.  y.    Of  this,  651,000  c.  y.  dun; 
within  breakwater  section.     In  remoTsi 
rock  from  channel  drill   boat  "Ti 
drilled  43,062  linear  feet  in  prism, 
304,526  c.  y.  materiaL    At  eiid  of  fiscal 
40'  of  water  could  be  carried  tbroogt 
proximately  first  1^  miles  of  chaniKl, 
through  next  5  miles,  and  between  tiiis 
locks  depth  varied  from  10'  to  SO* 
in  prism  for  year,  2,084,000  e.  y. 

In  addition  to  work  in  channel  and  inemvai 
for  wing  walls  and  north  center  approach 
of  looks  already  reported,  dredges  oper. 
in  vidnity  of  new  docks  at  Cristobal,  oi 
dock  at  same  locality,  of  moath  of  Mii>i 
French  canal,  and  of  Margarita  Idtad. 
approach  channwl  to  new  docks  at  Crirx.itl 
665,018  c.  y.  earth  removted,  and  from  sbp 
betwwMi  Piers  10  and  17  on  new  tenniLii 
155,603  c.  y.  earth  and  189,284  c.  y.  D.nl 
rock  dredged.  "Terrier"  drilled  4,5ir  a 
site  of  permanent  bridge  acroa  Frerd 
oanal  for  raflroad  eonneotion  with  ooiiax 
plant,  and  34,448  o.  y.  material  bfobsi  =; 
by  blasting.  From  dry  dock  basin,  to  ft> 
vide  mooring  berth  far  soctkm  dn^« 
"Caribbean,"  3,851  c.  y.  reoioved,  Irlz 
French  canal  at  Hindi  205^535  c.  y.  earu 
excavated,  and  100,957  e.  y.  dredged  trx 
Margarita  Bay  and  used  far  para|«t  a^i 
swamp  fill  in  that  facality.  Site  desred  it 
proposed  coaling  station  on  TeUer  Isbaii- 

At  Pacific  entrance  there  wen  empM 
seagoing  suction  dredge  "Coiebra,"  i-nri 
dipper  dredge  "Cardenas,"  4  French  bii'' 
dredges,  seagoing  ladder  dredge  **CotoW 
and  1  plp»4ine  suction  dradgiB.  P^e-li:^ 
suction  dredge  transferred  from  Atlanuc  Gi 
when  it  had  oompletad  its  work  oo  hTdndx 
fill  for  Gatun  Dam;  dismantled,  hull  cot  b 
sections  and  moved  over  by  railroed  t: 
Balboa,  and  after  rearectfcm  pat  in  comcj- 
sfan  Hov.  16^  1912.  For  remafaxiar  of  jtx 
employed  principally  In  dredging  bom  s^t 
of  proposed  inner  harbor  and  terminal  tasc 
at  Balboa. 

Total  removed  from  prism  during  jeir.i.- 
321,956  c.  y.,  of  which  1,047,920  c.  y.  rxi. 
At  dose  of  fiscal  year  there  rematord  » 
be  removed  from  prism  1,847,774  c.  y.  etnb 
and  l,i600,000  c.  y.  rock.  Of  total  nek  r.>- 
moved  from  prism,  121,161  c.  y.  drJ>*i 
and  blasted  by  drill  haige  "Teredo"  and 
65,953  c.  y .  broken  by  rock  breaker  **  Voktf  ' 
Remainder  includes  rock  broken  bj  ^'-J 
drill  operatfons  in  previous  years  and  nL>!<^ 
rial  which  could  be  handled  by  died^ 
without  drilling  and  blasting. 
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Auxiliaiy  dredging  outside  of  prism,  1,457,342 
c.  y.,  of  which  3,605  c.  7.  rock.  Of  this,  1,453,- 
647  c.  7.  earth  and  3,00i5  c.  7.  rock  removed 
from  inner  harbor  and  terminal  basin  site. 
At  close  of  7ear  there  remained  to  be  re- 
moved from  inner  harbor  and  terminal 
basin  6,363,240  c.  7.  earth  and  372,062  c.  7. 
rock.  Clearing  of  this  site  extended  over 
area  of  1,060,968  sq.  feet  and  consisted  of 
cutting  brush  and  trees  and  blasting  stumps. 
Orange-peel  dredge  excavated  7,800'  of 
diversion  channel,  for  draining  swamp  lands 
at  Balboa  to  be  reclaimed  b7  h7draulic 
filling. 

During  Tear  445,658  c.  7.  sand  procured 
from  Cbame  b7  dredging  and  transferred 
to  sand  bins  at  Balboa.  Of  this,  435,758 
c.  7.  transferred  to  stock  piles  for  use  in 
concrete  construction  for  the  fifth  division. 
Sand  bins  had  total  length  of  260'  and 
were  provided  with  3  rapid  unloading 
cranes  until  earl7  in  May,  1913,  when,  be- 
cause site  of  bins  encroached  upon  termfaial 
work,  1  onloader  removed  and  bins  shortened 
to  175'.  Proposed  to  reerect  crane  at  Gam- 
boa  for  use  in  procuring  gravel  from  Chagres 
River. 

Arrangements  made  b7  which  2  suction 
dredges  and  "Corozal''  will  be  moved 
into  Culebra  Cut  soon  as  locks,  will  permit 
and  depth  of  water  is  sufficient,  with 
view  to  attacking  Cucaracha  slide.  Suc- 
tion dredges  will  remove  cla7  and,  as- 
sisted b7  rela7  pumps  located  on  95'  level 
on  west  bank,  will  discharge  into  Rio  Grande 
VaUe7.  <<Corosal"  wiU  handle  heavier 
material,  depositing  it  in  low  areas  of  Gatun 
lAke.  Anticlpathig  nece8sit7  for  completing 
cut  b7  dredges,  contract  entered  into  Jan. 
16,  1913,  for  construction  and  deliver7  at 
Colon  of  2  dipper  dredges  of  largest  and  most 
powerful  t7pe.  To  be  equipped  with  15-7ard 
backets  or  dippers  for  dredging  soft  material 
and  10*7ard  buckets  for  rock.  Deliveries' 
expected  at  tidewater  in  U.  8.,  read7  for 
shipment  to  Isthmus,  Dec.  1,  1913,  and 
Jan.  1, 1914.  To  serve  these  dredges  6  dump 
Kows  of  1,000  c.  7.  capacit7  contracted  for 
June  13, 1913;  2  to  be  delivered  on  or  before 
Dec.  12, 1913, 2  on  or  before  Jan.  27, 1914,  and 
2  on  or  before  Mar.  13, 1914.    P-13, 35-38. 

lUfer,  H.  J.    (See  No.  234,  p.  2367  of  this  Index.) 

^Bdca.  (See  Banks;  Breaks;  Central  Division. 
Culebra  Cut;  see  No.  223,  p.  2366  of  this  In- 
dex.) 

Amount  excavated  annuall7,  P-12,  pi.  m. 

Blasting,  effect  of,  F-13, 214;  F-14,  pi.  52. 

Breaks  and,  P-10, 153;  P-ia,  160, 162;  P-13, 
153,154. 

Gaoaes,  P.12, 208, 214,  pi.  61. 

Central  division,  P-08, 83;  P^ll,  149. 

Channels  at,  Culebra,  Pi*!!,  pi.  M. 

CocarKha,  P-08,  56,  pi.  11;  Pi4>0,  90,  pi.  84; 
P-10,  160,  pis.  33,  34;  P-ia,  170,  pi.  30; 
P-14,  pis.  49-^,  132-185. 


Culebra  dlVisfon,  P-08,  41;  P-lrl,  156,  pi.  84; 

P^13»160,pl.43. 
Deformative  slUes,  Culebra,  P-13, 207. 
Dredges  working  at,  P-14,  pis.  54, 55, 59. 
Due  to  weathering  and  coxtosion,  P-129  211. 
Estimates,  P-11, 13& 
Excavation,  P-13»  161. 
Fault  ione,  P-ia,  210;  P-13, 582,  pis.  76,  77. 
QnXan  Locks,  P-09,  66,  pi.  19;  P-11,  118; 

P-13, 128. 
Geological  studies,  P-13, 580. 
Las  Cascades,  P-08*  56,  pi.  14;  P-11,  166. 

pl.3&  • 
Miraflores  Looks,  P-ia,  204,  pi.  53. 
Natural  sfopes,  slides  to  oeaae  when  reached 

P^13,214. 
New  Culebra,  P4>8, 56,  pi.  13;  P-10,  pi.  105. 
Normal  and  graVlt7,  Culebra,  P-IS,  210.. 
Old  French  dump,  ^^00, 90,  pi.  35. 
Panama  R.  R.  retocation,  P-11, 194. 
Paraiso,  P-08,  56,  pi.  12. 
Passing  Cucaracha  aUde,  dredge,  ^14,  pi.  51. 
Remedies,  Culebra,  P-12, 209. 
Rock  slkles,  P-13, 156, 170,  pis.  36,  42. 
Section,  geological,  Culebra,  P-19,  214,  pi.  56; 

P-18,pl.l23. 
Sections  and  maps,  P-IO,  pi.  104;  P-11,  pis. 

107, 108;  P-12, 170,  pis.  40, 84. 
Section  showing  change  in  surltaces,  P-12,  pis. 

86,87. 
Seepage,  cause  of,  P-ia,  214,  pi.  60. 
Steam  shovel,  burial,  P-12, 170,  pi.  43;  P-13, 

160,  pis.  42,  44,  45. 
Structural  break,  Culebra,  P-12, 207. 
Terracing  to  prevent,  P-13, 160,  pL  38. 
Toe  of,  P-13, 160,  pi.  37. 
T7pes  of,  Culebra,  P-12,  207. 
Views,  P-13, 138,  pl.'19. 
Wachuaetts  Dam  (Gatun  Dam  studies),  P^>8, 

196,  pi.  134. 
White  House  7ard,  P-10, 160,  pL  40. 

Slopes. 

Saturation  sfopes,  QdXxm  Dam  studies,  1MM, 

148. 
Materials,  dam  studies,  P-08, 196. 
Diffbrent  heads,  experimental  dams    P-08, 

196,  pis.  139, 167. 
Pavfaig,  Gatun  Dam,  P-13, 138,  pi.  28. 
Natural  sfopes,  when  reached,  slides  wHl  stop, 

P-12,  214. 
Sea  slopes,  Toro   Point  Breakwater    P-14, 

pl.8& 
Surface  dopes,  Chagres  River,  P-11,  pi.  126. 

Slots. 

CondQotoMfot  material,  P^14, 108, 109. 

SlQies  Gates.   (See  Gates,  Sluice.) 

SlQletng. 

Cheap  method  of  material  dispositfon,  Juan 

Grande,  P-11, 156,  pi.  32. 
North  (}old  HiU,  P-13, 186,  pi.  62. 

Smith,  H.  A.  A.    (See  Nos.  237,  960,  pp.  2367, 
2368  of  this  Index.) 
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Smith*  Jac](8on.    (See  Nos.  217,  224,  p.  2306  of 

'  this  Index.) 

Snubblns* 

Posts,  P-14, 124. 

Social  Condlttona.   (See  No.  58,  p.  2368  of  this 
Index.) 

Soils* 

Apparatofl  fat  testing,  F-08»  138. 

Capacity  to  absorb  water,  experimmtal  dams, 

1M)8, 177. 
Dam  studies,  P-08»  138, 139. 
Frictional  resistance,  P-08, 18& 
Resistance  to  water,  Pi4>8«  pL  68. 
Seepage  tests,  Pi4>8, 132, 134. 

Spedflcatioiis. 

Standard  form,  P-09»  179. 

Spmways,  P-07, 4, 57;  P-09»  41;  P-11,  88. 

Accessory  parts,  P-10i»  64. 

Bridges,  Oatun,  P-10, 126. 

(Concrete    work,    Camaebo    Beoervoir  Dam, 

P-11, 156,  pi.  42. 
CostB,  Oatun,  P-ll«  122;  P-13»  130. 
Crest  gates,  (}atun,  P-13, 138,  pL  29. 
Dam  and  spillway,  Camaebo  Reservoir,  ]M>7| 

8,  pi.  4. 
Dam  and  spiUway,  costs,  Gaton,  P-ia»  183. 
Discbarge,  mass  curves,  Cbagres,  P-12,  pL 

103;  P-14, 91. 
Excavation,  (Jaton,  P-08»  70,  pi.  88;  P-18, 

129. 
Excavation,  Mirafloras,  P-IS*  178. 
Floor  and  wall,  (}atun,  i^OS,  66,  pis.  25, 26. 
Foundations,  Gatun,  P-10»  136,  pi.  15. 
(}ate  machine  and  pump,  ^11»  80;  P-ia,  89; 

P^13,93. 
Gate  machines,  tests,  P-18v  94. 
Gates,  leakage  of,  Oatun,  P^14»  pis.  109, 110. 
Gatun,  P-07,  55;  1MM,  60, 196,  pL  84;  P-OS, 

41,  52;  ^10,  61, 125;  P-11,  119,  121, 132,  pi. 

22;  P-12,  129,  131,  132,  pi.  80;  P-13»  122, 

128;  ^14,7. 
Gauging  statfon,  ^11, 288,  pL  72. 
Hydraulic  conditions  of  vicinity,  Mirafknes, 

P^14, 158. 
Irons,  fixed,  P-13, 74. 
Leakage,  P-14, 92. 
Levee,  Hindi,  P-10, 126;  P-11, 122. 
Machinery,  P-13, 5;  P-14, 74. 
Machinery,  gates,  P-10, 55;  P-12, 89. 
Machinery,  assembly  of,  P-10,  pi.  92. 
Machinery,  installation,  P-ia,  306. 
Machinery,  Oatun  and  Miraflores,  P-12,  pi.  74. 
Miraflores,  P-09,  41;  P-10,  64;  P-13, 166, 172, 

pi.  51;  P-14, 9. 
Model,  Gatun,  P-10, 64,  pi.  1. 
Model,  bafOes  to  check  rush,  P-10, 64,  pi.  2. 
Operating  gates,  changes  due  to,  Gatun,  P-14, 

pi.  108. 
Outflow  of  Gatun  Lake,  P-10, 136,  pL  16. 
Pacific  diviston,  P-13, 162. 
Plan,  Oatun,  P-10,  pis.  93, 94;  P-11,  pi.  85. 
Flan,  Miraflores,  P-11,  pi.  87. 
Profile,  Cbagres  Valley,  P-08, 196,  pi.  166. 
6ectk>n,  longitudinal,  Gatun,  P-11,  pi.  86. 
Section,  Gatun,  P-11,  pi.  88. 


Shops,  P-12,  262;  1^18,  258. 
Sosa  Hill  and  San  Juan  HID,  P4>7, 57. 
Stoney  gates,  drawings,  P-10,  pL  77. 
Views,  Oatun,  P-08,  196,  pL  84;  P-ll« 
pi.  8;  P-12, 142,  pis.  24, 26, 27. 

Spooner  Act,  P-04, 23;   P-11,  M>,  &50. 

Laws;  AeCs;  Panama.) 

Approved  June  28,  1902.    Provides  f(v 
chase  of  rights, etc,  of  New  Panama  Ci 
Company  at  Isthmos  of  Panama,  !d<*i. 
certain  shares  of  Panama  Railraad  Con:; 
Arrangenunts  with  Colombia  for 
oontrol  of  strip  not  less  than  6  mik^ 
Bight  to  watars  involved,  and  to  cr  :i> 
tion  and  operation  of  canal,  and  op^^* 
etc.,  of  Panama  Railraad,  indodin?  ;ir. 
tkm  over  ports  at  the  ends.  ^  f40,oorj  it- 
be  paid  Panama  Canal  Company,  zsfi  -^ 
to  be  agreed  upon  to  Colombia.  { 

Canal  to  be  oonstmoted  of  sufficient  caj^ 
and  depth  as  shall  afford  convenient  (^a0 
for  vessels  of  the  largest  tonnage  and  fZftari 
draft "  now  in  use, "  and  SQch  as  mar  bf '  !W 
sooably  anticipated."  Necessary  loot  *^  i« 
sapplisd,  and  tacminal  harbors.  M^^  =  " 
for  defense  to  be  taken.  President  au^r^ 
lied  to  employ  whoever  neoessarr,  et.\ 

Failing  negotiatkms  with  Panama  Cana!  <  -  -• 
pany,  etc,  canal  by  Nicaragua  route  au-±  * 
ized.    Details. 

$10,000,000  appropriated.  Contzacts  ^'-t- 
iied.  Additional  approprjation  uaj  > 
made,  not  to  exoeed  in  aggregate  IKi';.  >*  '^' 
additional  by  Panama  route,  or  tlit.ws  '^ 
by  Nicaragua  route. 

Special  arrangements  may  be  made  wiit .'  - 
lombia,  Nksragua,  and  Costa  Rica  for  t^p  ** 
canal  and  harbors  for  vessels  owned  bj  i:,:je 
states,  etc. 

Creation  of  Isthmian  Canal  CommissJx: .' ' 
members,  appointed  by  the  Presj'ie::'  ' 
One  to  be  named  as  chairman.  Poor  Itt^ir : 
and  skilled  in  engineering,  1  an  office:  f  *  ■ 
U.  S.  Army,  1  an  officer  of  the  U.  S.  No^ 
CompensaUon  of  the  Cammission  n  •• 
named  by  the  President  until  oUk-r.* 
fixed  by  Congress.  Employment  q:  cs- 
neers,  etc.,  through  the  CommissioiL  (  si- 
mission  subject  to  the  dixeotkm  sod  uv^r  - 
of  the  Preskient,  reporting  to  hhn. 

Secretary  of  the  Treasury  authori^d  te  tw- 
row  on  credit  of  the  U.  8.  $190,000,000. 

Springs,  Bflneral. 
Zone,  P-13, 67& 

Stairways,  Conciele. 

Range  towara,  P-13, 108,  pL  1& 

Stote,  Seeretary*   (See  No.  1,  p.  2361  of  tU  I'  - 
dex.) 

Station.  (See  Coaling;  Ffltratkn;  Fire;  G«:-^ 
Hydrography;  lleteorok^;  Psnams  B-  ^ 
Polk»;  Pomptaig;  Radks;  Ttkogoktiit.) 

Station,  Powar. 

Establishment  of  elaetrio  power  station,  M^ 
57;  P-11,  81 
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,   (Sn  Uaguinei,  Stonfa.) 


lack,  band,  after  tramtw,  Ptn- 

8. 

CcmrUi  Ctutonu;  Emplajns; 

(S«D    No.  »1,  p.  23SG  or  thll 


u  Admmistntlan,  Civil.) 

lUx   ud  lloenxB,  r-10,  386; 

(Bee  Bbovtb,  Stam.) 

(BeeSleombMti.) 

)eeNo.lU.p.aUotUiliIiidai.) 


Foaaitj  and  pattera  atoraee,  T-lSt,  ITl. 
PaUemi,  new  ahopj  Bftlboa,  P-la,  3M,  pt.  S7. 
Tre>tki8,  atorane,  rsdn  ll[;uel  and  llInllonB, 

p-10,  isa,  164. 
TreatlM,  Pedro  Hlgual,  P-10,  l«e,  pL  44. 
Yard,  eut  biesfcwKer,  P-14.  pi.  U. 


Emplra,  tMW,  a>.  pi.  n 

FIra,  llgnnt  Eope,  P-07, 103. 

Interior,  Empln,  P4M,  23a,  pi.  U. 

MataU  Id,  P-IS,  SM;  F^14,3M. 

PiMra  ol  itongB  and,  PloS,  317. 

Q.  H.  departmsnt,  r-l2,  ttO. 

Rebuilt  (tortixmies,  r-07.  pis.  130,  131,  la. 


ISS. 


■»,  P.OB,XID, 


lOdingi,  F-lt,  173. 

it,sic.,r-i3,]e3;  P-i4,i:8. 

fk,  Oatun   Locks,  ^11,   US 
^13,  m. 

irorlt.  (SeePorma.) 
Its,  ^14,111, 311. 
dralvork,     Ftclflc 


hiKlDMr  Jalm  F.    <eee  Nm 
I3«3,  IMSol  thh  ludai.) 
F>Oa;s,  IDS. 


Force  of,  Tropin,  P^tS,  3M. 

Colon,  1^10,  lU,  pla.  IB,  30;  P-11, 13 


»,drj», 


(,  P-IS,  M4. 


8ticeta<    (See  llunk;lpa]  EDgbuertng.) 

ClewilnE,    Panama   and    Cako,    P-07,    Ifil; 

p-og,ii£. 

coioii,  p-os,  es. 

Oatun,  fH>9,  Sa. 

ImproTOtuanta,   Fan&ins,   F-10,   185:   ^11, 

ITS;  i^lZ,  in. 
Railroad  oonstructkm  on,  bond  to  innire  i«- 

pairs,  P-OT,  1«. 
BaOmji,  Panama,  F-OT,  149^ 


Fedn  Hlgual,  and  HlraOoKa, 
bIId  and  Anoon  quairfes,  ^1 1, 


Coooll  HtU,  P-IS,  3D4,  pi.  U 


llileigaleinovlngmachliiei,  ^14,pls.g3,  Bt. 


Blc  Onnda.  P-OT,  Og. 

FonoBello,  P-IS,  lis. 

Porto  Bello,  P-Oe,  «e,  pi.  31. 

nan,  P-OB,  BT,  98. 

DBts,    P-ll,    3M;    P-ia.    son 

;aee  above.) 

I,  pracuring,  Qatun  Locks  and 

09,48. 

UD  Locks  and  fiplCway.  ^It. 


Pajment  of  Panams  R.  R.  lo  0 .   8.  wA  to- 
quired  by  act,  F-11,  &T7. 
SubaiatCDce.    (See  No.224,  p.2i»6o' *^*»-^  ^■'*»*-^ 
Attlcte,  prlaclpal,  P-IO.XO. 
Cost,  P-07, 139. 

Qroceilei,  statistics,  P-la,3n. 
Hospitals. P-10,42S;  P-ll,i»-,  V^*^^B.yfja- 
Proflts,  P-13,  390. 
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1008*^.  Organicatiain:CommiflBar7  of  Panama 

R.  R.  transferred,  July  16, 1906,  to  charge  of 

^      sabaistenoe  officer  of  IstbLiiilazi  Canal  Com-' 

mission,  and  managed  in  connection  with 

hotels,  messes,  kitchens,  etc. 

Si^es:  S4,S41,647.09.  Commissary  of  no  expense 
to  Isthmian  Canal  Commission;  operated  at 
a  profit  to  Panamtf  R.  R.,  surcharges  being 
added  to  stufls  handled  sufficient  to  pay  oil 
expense  incurred  by  raflnwd  company  for 
the  erection  of  buildings  and  various  plants, 
.  and  to  cover  freight  and  handling  charges 
along  the  line. 

New  buildings:  New  oommisBary  buildings 
constructed  by  Isthmian  Canal  Commission 
at  Qatun  and  Porto  BeUo. 

Hotels,  messes,  etc.:  In  -addition  to  Hotel 
Tivoli,  there  are  17  hotels,  19  messes,  21 
kitchens,  providing  food  for  7,700  people. 
Hotel  Tivoli  shows  profit,  line  hotels  a  loss, 
messes  and  kitchens  a  profit.  Subsistence 
feature  of  Isthmian  Canal  Commission  self- 
supporting.    P-09»  21 

1810.  Department  charged  with  operation  of 
Hotel  Tivoli,  18  Isthmian  Canal  Commission 
hotels,  19  European  laborers'  messes,  and  20 
common  laborers'  kitchens;  xmder  charge  of 
MaJ.  E.  T.  Wilson,  subsistence  officer. 

Hotel  added  and  one  kitchen  dropped.  Sup- 
plies procured  from  commissary,  belonging 
to  Panama  R.  R.,  operated  by  subsistence 
officer,  who  is  also  commissary  for  Panama 
R.  R. 

Hotel  Tivoli  operated  at  profit  of  94,574.23. 
Meals  served  at  line  hotels,  2,176,451;  price 
per  meal,  30  cents.  Cost  for  supplies  per  meal, 
24.87 cents,  and  expense  in  preparing  and  serv- 
ing, 6.23  cents.  Total  increase  of  $43,964.31  in 
cost  of  the  food  supplies  to  line  hotels  during 
the  year,  or  of  1.33  cents  per  meal.  Exixmse 
in  preparation  and  serving  decreased  0.60  cent 
over  preceding  year.  Total  rations  furnished 
European  messes,  1,092,487,  at  cost  of  30.18 
tents  per  ration  for  food  and  .6.60  cents  per 
ration  for  expense.  Rations  served  in 
laborers'  kitchens,  781,746,  at  cost  of  22.66  ' 
cents  for  food  and  4.63  cents  for  expense. 
Total  revenue  from  the  line  hotels,  messes, 
and  kitchens,  81,350,658.05;  decrease  of  $168,- 
620.08  over  prevfous  year.    P^10»  38, 39. 

1911.  At  end  of  fiscal  year  department  oper- 
ating Tivoli  Hotel,  19  Ihie  hotels,  3  night 
restaurants,  16  European  laborers'  messes, 
and  14  common  laborers'  kitchens;  an  in- 
crease of  1  hotel  and  decrease  of  3  messes 
and  4  kitchens.  Total  meals  served  by 
hotels,  2,216,740;  increase  of  40,289  over 
previous  year.  Cost  of  supplies  per  meal, 
25.44  cents,  or  0.57  cent  more  than  dtuing 
previous  year;  and  expense  preparing  and 
serving  meals  0.62  cent  less,  or  5.61  cents; 
resulting  in  decrease  in  total  cost  per  meal 
of  0.05  cent.  Total  ratfons  served  European 
laborers'  messes,  1,054,545,  or  37,042  less  than 
last  year.   Cost  of  supplies  per  ratfon  in- 


creased 0.16  cent,  bat  cost  of  senioe  dMR»i 
0.72  cent,  making  decnase  in  total  oon  i 
ration  OM  cent,  or  cost  for  year  of  36.Scrr-a 
Total  rations  served  in  laborers'  kitdsss, 
444,503;  fUling  oil  of  337,243  over  jscvxa 
year.  Cost  of  supplies  per  ration  decreai 
0.63  cent  and  cost  of  service  dea«asBd  t.^ 
'cent,  making  total  cost  of  ration  76M  osl'a 

Revenue  for  the  year  from  line  hote^,  m- 
taurants,  messes,  and  kitchens,  $l,2H2&e 
decrease  of  106,995.66.  Soppiieg  caosasxi 
decreased  857,660.17  and  total  cost  of  ss^is 
decreased  137,980.50,  giving  total  ooss  i 
operations  of  $1,221,400.29.  As  resdt  i 
operations,  line  hotels  and  neUsss.^ 
showed  loss  of  $20,905.44,  European  mess 
showed  profit  of  $30,236ii3,  and  eomi:r:a 
laborers'  kitchens  showed  praAt  of  $14,|gi  £ 

On  Nov.  1, 1910,  room  rates  at  Tivoli  E^ 
reduced  approximately  10  per  cent;  bed 
operated  at  a  profit  of  $26,427.05.  In  ad^ 
tion  to  repairing  equipment  and  Kj^atst 
such  minor  dining  room  and  kf  tcbsn  eq^ 
ment  as  necessary,  new  fumitore  and  Ibee 
amounting  to  $7,000  inircbased  to  replst 

.    such  as  no  longer  serviceable.    F-n,  41,  C 

1912.  June  30, 1912,  department  operating  .1 
line  hotels,  3  night  restaizrants,  18  Emopez 
laborers'  messes,  and  18  common  labo^J^ 
kitchens— increase  of  2  messes  and  4  Idtckiu. 
Hotel  and  kitchen  at  Nomfare  de  Dkts  asi 
hotel  at  Tabemilla  closed  because  ol  e& 
pletfon  of  work.  One  of  two  messes  &t  BM 
Obispo  closed.  Hotels,  messes,  and  kitc^sa 
opened  at  Naos  Island  and  ICargarita  IsisQd 
mess  and  kitchen  at  Cerro,  and  kitcbeos  £ 
Rfo  Grande  and  Paraiso.  Revenw  Ircz. 
line  hotels,  restaurants,  messes,  and  ktidEHv 
$1,263,869.81,  an  increase  of  $9,607.41.  TeaJ 
cost,  $1,226452.16;  increase  of  $4,SSL9r. 
Profit,  $37,517.65;  hicrease  of  $4,724.51.  Tool 
meals  in  line  hotels,  2,075,335,  6.38  per  (^ 
less;  total  ratfons  In  European  bbsen' 
messes,  1,106,175,  6.09  per  cent  mores'  t&ai 
rations  in  common  laborers'  kiUdiBns,5&i^^' 
31.49  per  cent  more.  Expenditures  in  sahrm 
and  wages  for  line  hotels,  restaurants,  neeei. 
and  kitchens,  $162,006.78;  saving  of  $10^T( 
As  result  of  year's  operations,  line  hotels  &i 
restaurants  showed  loes  of  $12,085.37,  £ir^ 
pean  laborers'  messes  showed  profit  ^ 
$38,465.78,  and  common  laborers'  kitdk?c< 
showed  profit  of  $11,147.24. 

Accommodations  of  Tivoli  Hotel  increased  ^f 
building  new  wing,  increasing  numte  cf 
rooms  opening  on  private  baths  from  28  ts  9IX 
New  furniture  and  other  equipment  to  Tslae 
of  $10,000  purchased,  greater  part  of  eqc?- 
ment  befaig  for  new  rooms.  Hotel  ogsti^ 
at  profit  of  $53,652.36.    P-13«53,54. 

1913.  June  30,  1913,  department  opentss 
TivoU  Hotel,  17  line  hotels,  S  niibt  res- 
taurants, 15  European  laboien'  weese* 
and  16  common  laborera'  kitchens— deoe^ 
of  2  hotels,  3  messes,  and  2  kitcbeos.  Hct« 


«  pp.  2367-2360  for 
ezpianatioiui,  etc. 
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at  Btllioa  dosed  and  eonaoHdated  with  one 
at  East  Balboa.  Hotel  near  spillwaj  at 
Gatun  okwed  Mar.  31,  and  meaaee  at  Cerro, 
Haut  Obispo,  Oatun  (No.  68),  and  Naos 
Island  closed,  and  one  at  Bas  Obispo  opened. 
New  kitchen  opened  at  Bas  Obispo,  while 
those  at  Anoon,  Ceno,  and  Haot  Obispo 
closed.  Revenue  from  line  hotels,  restau- 
rants, messes,  and  kitchens,  91,236,077.84, 
decrease  of  $38,791.97;  while  cost  of  opera> 
tiosis  was  81,205, 800.76,  decrease  of  820,551.40; 
mairfng  profit  829,277.06,  decrease  of  88,240.57. 
Meals  served  in  Une  hotels,  2,340,644,  an 
increase  of  265,809.  Rations  served  in  Euro- 
pean laborers'  messes,  035,516,  or  172,669  less. 
Rations  served  in  common  laborers'  kitchens, 
461,456;  decrease  of  123,001.  Net  expenses 
for  salaries  and  wages,  8166,396.65;  increase  of 
84,391.88.  As  rasnlt  of  year's  operatians,  line 
hotels  and  restaurants  showed  loss  of  83,- 
837.71,  faicrease  of  88,247.66;  European  la- 
borers' mesaes  showed  profit  of  826,845.24, 
decrease  of  8ll|610.54;  and  common  laborers' 
kitchens  showed  profit  of  86,280.55,  decrease 
of  84,877.69. 
Laundry  installed  hi  Tivoli  Hotel  to  handle 
guests'  work  opened  Dec.,  1912.  Hotel  oper- 
ated at  profit  of  876,256.55.    P^13t57,58. 

ubstatlons. 

Electric  substations,  P-14,  97-100. 

ttctkm  Dredce.   (See  Dredge,  Suction.) 

•Hits*  Law. 
Disposal  of  claims  without,  ^14«  523. 

iununSta*  CanaL 

80'  profile,  F-Oe*,  7,  pi.  IV 
85',  map,  P-O0*»  7. 

tumps* 
Chain  fonder  sump  pumps,  Pi'14, 118. 
Cokm,P-07,63. 
Pumps  and  motors,^^14«  114. 
Pumps,   Cristobal  and   Balboa  substations, 
P.14,  124. 

(upecvlsora. 

Number,  and  pay,  P^ll»  220. 
Shopa,F-12,2S8. 

Supplies.    (See  Nos.  43, 09,  222, 267,  pp.  2362, 2363, 

2366, 2368  of  thla  Index.) 
Act  relating  to  deductions  from  pay  for,  P-1 1, 

564. 
Classes  handled,  VMIS,  221. 
Diversity,  P^7, 105. 
Equipment  and,  Executive  order  preventing 

unauthorised   purehaaes   from    persons   in 

Army  or  Navy,  P-12, 612. 
Furnished  to  canal  by  Panama  R.  R.,  act 

relating  to  bond,  P-11, 581. 
Receipt,  hispection,  and  disposition,  F4>8, 223. 
Requisition  system,  P-07, 100. 

Supplies,  Bfatarial  and,  F-04, 38;  F-05, 15, 16; 
F-Od»  11;  F-07,  103;  F-08,  221;  P-OO,  210; 
F-10^  309;  P^ll«  857;  P-12,  381;  F-13,  376; 
P-14,2r7. 


Accounting  for,  P^4>8t  226. 
Care  and  custody,  P>4)8, 224. 
Issue  and  transfer  of,  IMM*  226b 

Supplies,  Material  and  (Department). 

1914.  Organized  Apr.  1, 1914,  by  combining 
Q.  M.  and  subsistence  departments  under 
old  organization,  in  charge  of  Capt.  R.  E. 
Wood,  U.  S.  Army,  as  chief  Q.  M.  Has 
charge  of  recruitment  of  labor;  construction 
and  repair  of  buildings;  care,  furnishing, 
and  assignment  of  quarters;  distributing 
fuel,  commissary  supplies,  and  distilled 
water;  operation  of  hotels,  messes,  and 
kitchens;  requisitioning  for  supplioi,  to- 
gether   with   receipt   and   distrlbuticm   of 

•  them;  cutting  of  grass  and  disposal  of  night 
soil  and  garbage,  as  prescribed  by  the  health 
department. 

During  year  work  of  department  more  ardu- 
ous than  that  of  any  other  on  Isthmus,  by 
reason  of  frequent  changes  in  organisation 
due  to  consolidation  of  the  work,  construc- 
tion of  new  buildings,  elimination  of  old 
towns  and  transfer  to  new  localities. 

Force  employed  on  canal  dropped  steadily, 
being  29,673,  June  30, 1914,  as  compared  with 
43,350  at  close  of  previous  year.  Large  emi- 
gration, and  for  first  time  since  work  started 
excess  of  departures  over  arrivals  of  about 
15,000.  Free  transportation  furnished  1,361 
Americans,  1,173  West  Indians,  and  1,615 
Europeans.  Character  of  force  radically 
changed,  due  to  oompletfon  of  dry  excava- 
tfon  and  large  increase  in  building  force  for 
constructfon  of  quarters,  offices,  etc.  Shop 
forces  made  two  transfers,  one  from  Oorgona 
to  Empire  and  then  from  Empire  to  Bal- 
boa. Dredging  forces  shifted  from  termi- 
nals at  Balboa  and  Cristobal  to  Paraiso. 
Transportation  men  transferred  from  Las 
Cascadas  and  Empire  to  Balboa.  These 
changes  made  necessary  by  waters  of  lake 
drowning  out  Oorgona  where  shops  were 
formerly  located,  by  conoentratfon  of  dredg- 
ing fleet  in  Chilebra  Cut,  and  by  abandon- 
ment of  Las  Cascadas  that  it  might  be 
available  for  the  military^  At  close  of  fiscal 
year  there  were  17,938  men,  women,  and 
children  in  canal  quarters,  as  compared  with 
23,184  previous  year.  Oreatest  percentage  of 
decrease  among  American  and  European 
employees. 

A  new  town.  La  Boca,  erected  on  Balboa 
dumps  south  of  Sosa  Hill  for  silver  em- 
ptoyees  that  will  eventually  be  required 
for  permanent  organizatfon.  Houses  which 
had  to  be  abandoned  or  moved  transferred 
and  reerected  at  La  Boca  and  converted 
into  family  quarters,  and  apartments  rented. 
Fifty-two  buildings,  taken  from  Oorgona, 

•  Bas  Obispo,  Las  Cascadas,  Diablo,  Em- 
pire, Culebra,  Porto  Bello,  Oatun,  Pedro 
Miguel,  and  Ancon  Hospital,  moved  and 
reerected  at  La  Boca.  Structures  accommo- 
date 413  families.  Cost  varied  fh>m  8111  to 
8620  per  apartment  and  rents  range  from  83 
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to  to  per  month.  Range  closets,  oook  sheds, 
wBshhonses,  and  bathhouses  for  bachelor 
and  married  employees  erected  at  La  Boca. 
Besides  settlement  at  La  Boca,  sOver  quar- 
ters at  Paralso,  Cristobal,  and  Gatun 
thoroughly  overhauled,  repaired,  and  rented. 
At  close  of  year  153  houses,  with.  736  apart- 
ments and  rooms,  rented  to  employees  on 
silver  roll,  monthly  amount  realised  being 
13,736. 

On  June  30,  1914,  2,535  bufldhigs  in  oanal 
settlement— 117  belonged  to  Panama  R.  R., 
19  to  Army,  Navy,  and  ICarine  Corps,  leaving 
2,399  belonging  to  Panama  Canal.  Of  these, 
567  French  buildings,  remaining  of  total 
of  2,148  turned  over  by  French  company 
1904.  136  buildings  demolished  and  107  sold, 
practically  all  French  buildings.  Raising  of 
lake  necessitated  removal,  demolition,  and 
sale  of  all  buildings  at  Oorgona  and  Matachln 
and  most  of  buildings  in  labor  camps  at 
Chagres  and  Mir&flores,  and  slides  caused 
demolition  and  removal  of  some  buildings 
at  Culebra.  Of  175  bufldings  taken  down, 
153  reerected  and  22  in  course  of  erection. 
Work  in  connection  with  erection  of  bufld- 
ings for  Darlen  radto  station  for  Navy  done 
by  supply  department.  Permanent  bufld- 
ings constructed  consisted  of  hydroelectrio 
statfon  at  Qatun,  substatfons  at  Oatun, 
Cristobal,  liiraflores,  and  Balboa,  oommia* 
sary  warehouse  at  Cristobal,  the  adminis- 
tratfon  buUding  at  Balboa,  permanent 
famUy  quarters  of  concrete  blocks  (28  f6ur- 
liunily  and  9  two-fiunUy),  shops  office  bufld- 
ing,  commissary  buflding  at  Balboa,  and 
commissary  buflding  at  Anoon.  Total  ex- 
pended for  these  bufldings,  exclusive  of 
those  for  commissary,  to  dose  of  fiscal  year, 
$1,943,430.05. 

Policy  continued  of  limiting  stock  of  ni»> 
terial  and  supplies,  which  necesslC&ted  plac- 
ing of  frequent  orders.  Material  received, 
tll,116,395.10;  local  purchases,  $2,293,144.66. 
Of  local  purchases,  coal  aggregated  $929,- 
176.57;  ofl,  $863,206.66;  and  tools  from 
the  McClintio-Marshall  Constmctfon  Co., 
$40,000.  Decrease  of  130,000  tons  of  cement, 
but  large  increase  in  lumber  purchased. 
Changed  conditfons  of  work  necessitated 
closing  down  of  storehouses  at  varfous 
localities  and  concentration  of  material  at 
terminate.  Oorgona  storehouse  closed  Aug. 
15,  1913;  Miraflores  storehouse  Nov.  1, 1913; 
Pedro  Migunl  storehouse  Sept.  15, 1913;  Toro 
Point  storehouse  May  1,  1914;  Porto  BeUo 
storehou^  May  15,  1914;  and  Anoon  store- 
house June  30,  1914.  Storehouse  opened  at 
Paraiso  Dec.  1,  1913;  cement  shed  erected 
for  storage  at  Corosal,  and  new  bufldings 
of  Balboa  storehouse  Opened  Feb.,  1914. 
Mount  Hope  depot  invoiced  material  to 
value  of  $7,093,963.28,  as  compared  with 
$10,580,623  durizig  prevfous  year.  Stock  on 
hand  at  Balboa,  June  80, 1914,  $1,098,143.49. 

30,000  tons  of  rafl  and  scrap  handled  at  scrap 
yard  at  Mount  Hope.     Exclusive  of  con- 


tracts with  Chicago  House  Wivckisi;  C«.. 
rmder  which  practlcafly  no  sl&^meiits  ««% 
made  during  year,  approximately  I8D.W. 
worth  of  scrap  sold.  In  addition,  senp  ce 
hand  at  Mount  Hope  vahnd  at  about  $300^ 
based  on  market  prieea.  Expenses  of  snap 
operations  proper,  $26,000.  Usloadss, 
steam  shovels,  loeomotives,  spreaders,  p9e 
drivers,  and  track  shifters  no  longer  aeedai 
for  work  prepared  for  storage,  at  east  o^ 
$14,222.84;  this  expenditure  vmaessarj  & 
secure  hl^MMt  possible  prices  for  rasloiil 

June  30,  1914,  department  operating  Hs»i 
Tivoli,  Hotel  AspinwaU,  12  line  boteb,  cd 
10  laborers'  meases,  decraaae  of  4  hoteb  ssA 
5  messes.  Hotels  at  Porto  BeUo,  (kgpmL 
Dump  No.  6,  Bas  Obispo,  Las  Cssndxs 
and  Miraflores  closed.  Mess  at  Ancon  kt 
gold  employees  and  Hotel  Aspinvall  sx 
Taboga  Idsmd  opened.  Messes  at  JKe; 
No.  6,  Bas  Obispo,  Culebra,  Oorgona,  Hn- 
flores,  and  Porto  BeUo  closed,  and  oomiaz 
laborers'  kitehen  at  Naos  Island  ogntotol 
into  laborers'  mess.  Revmue  tiom  Ibe 
hotels,  resteurante,  and  messes,  $1,033,19^^, 
decrease  of  $202,888.38;  while  cost  of  open- 
tions  was  $1,021,856.92,  decrease  of  $183,9£.^ 
making  profit  $10,332.59,  decrease  of  Siv 
944.49.  Meals  served  in  line  hotels,  2,13i,Slt 
decrease  of  206,732.  Immediately  after  Jtif 
1,  1913,  European  laborers'  messes  ik 
common  laborers'  kitchens  combined  ssfi 
called  laborers'  messes.  Rations  served  b 
these  messes,  950,994;  total  rations  sored  b 
both  messes  and  kitehens  durkig  pfevio&; 
year,  1,396,972.  Salaries  and  wages,  $lSs- 
638.81,  as  compared  with  $166,398.65  ks 
previous  year.  Ltoa  hotels  and  restauiscs 
showed  loss  of  $18,366.18,  as  compared  vtb 
loss  of  $3,837.71  during  previous  year.  U- 
borers'  messes  show  a  profit  of  $2S,69S.u, 
against  combined  profit  of  $33,114.79  <£ 
meases  and  kitehens  during  pievioos  tetf. 

During  last  fiscal  year  demand  for  wsfx. 
transportatfon  heavier  than  ainee  I9&4: 
necessary  to  purchase  100  new  mules.  Ki  * 
result  of  necessary  town-eite  watt,  fasoiBi 
material  for  new  bufldings  and  those  txvs' 
ferred,  and  oollectfon  of  garbage  in  city  o^ 
Panama,  which  was  transferred  to  htaHh. 
department  during  year,  aU  U.  8.  aaiaais 
worked  to  limit.  This  overwork  and  tbe 
4!BCt  that  all  mules,  except  those  purcbtiBd 
during  last  15  months,  averaged  over  7  Tcsrs* 
service  on  Isthmus,  resulted  in  death  <A  S> 
animals,  considerably  heavier  loss  tlas 
during  prevfous  jrear.    F-14i  46-50. 

Surge. 

On  locking,  Pedro  Miguel,  in  Culebra  Cut, 
Pul4,pl.ll2. 

Surveys.   (See  Geology;  see  Nos.  20-32, 136. 3H 
pp.  2361, 2868, 2367  of  this  Index.) 
Alternative  line,  Gatun  to  Bohio,  P4)4,  H 
Atlantfo  diviskm,  P-08,  69;  P-10, 117;  Mli 
106;  P-19,  122. 
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Base,  bodsontal  length  of,  P-ll»  273. 
Borings  and,  terminals,  P"12«  187. 
Chagres  River,  F-0»,  196;  P-10,  »7. 
Bam   across  Chagres  at   Qatmi,   F4>4«  41; 

P-05,  12. 
Dam,  Bohio,  P-04«  41;  F-eO,  12. 
Dredging  division,  F-14, 241. 
Dredging  division,  La  Boca,  ¥^7t  51. 
General  surveys,  F-10^  207;  P-11,  272;  P^ia, 

24S;  F-13»190;  F-14,27,92. 
Lands,  sone,  F-lo.  2M;  P-11, 276;  F-13, 247. 
Lands,  sone,  act  relating  to,  P-11,  670, 676. 
Lock  and  damoonstroction,  IM>8, 67. 
Maps,  etc.,  making,  P-08, 65w 
Navigation,  aids  to,  P-13,  loa 
Office  work  and,  P-4>8, 47. 
Pacific  division,  P^IO,  196;  P-11,  190;  P-12, 

204. 
PanamapCokm  datum,  geographic  positions, 

P-11,  282,  284. 

Property  of,  P-11, 277. 

Section  on  general  surveys,  reports,  P-13,  244. 
Sixth  division,  P-13, 190, 192. 
Status,  PfOff,  144. 

Triangulatton,  P-10, 297;  P-11, 272. 
Upper  San  Juan  to  headwaters  of  the  Indio, 
P-99,  349-351. 

orvoys,  OperatioiiB. 
1905.    Tiger  Hill:  Surveys  for  cut-ofl  in  route 
diows  change  to  this  location  would  not  he 
advantageous,  P-Off,  12. 
Chagres  River  surveys:  Topography  taken  of 
line  of  proposed    OatuncUlo   Tunnel   and 
Dlque  open  cut.    67  miles  of  transit  and 
120  miles  of  compass  and  level  Unes  run 
and  much  other  engineering  work  of  a  re- 
lated character.   P^4MS,ll& 
1900.   Chagres  River  division:  Extends  from 
Has   Obispo  to   Bohio.      Surveys  mainly 
during  the  year.    "♦   ♦   *    It  should   he 
home  in  mind  that  every  foot  of  every  line 
run  has  been  cut  out  through  a  dense  tropical 
Jungle,  and  durtog  the  rainy  season,  which 
continues  during  the  greater  part  of  the  year, 
these  surveyors  are  working  in  water  from 
ankle  to  vraist  deep  and  are  subsisted  and 
quartered  in  temporary  camps.  Undoubtedly 
the  engineers  *   *   *   are  laboring  under 
more  adverse  and  uncomfortable  conditions 
than  any  other  class  of  employees  on  the 
Isthmus."    P^06,86. 

1907.  Boundary  lines:  Boundary  lines 
marked,  aided  by  engineer  of  the  Republic  of 
Panama.  Monuments  of  i"  wrought-inm 
pipe,  A'  long,  with  a  brass  cap  suitably  marked. 
Survey  sin  progress,  relating  to  properties 
of  the  Isthmian  Canal  Commission,  and 
lands  claimed  by  private  parties.   1M>7, 16. 

1008.  Sosa-Corocal  Dam  area:  Survey  made 
of  this  area  which  would  have  been  flooded 
through^ptoject  abandoned  in  favor  of  the 
dams  at  Pedro  Miguel  and  Miraflores. 

Monuments:  Two  original  maps  made  of 
boundary  monuments,  etc.,  and  submitted 
ftv  aotiao  by  RepnbUo  of  Panama. 


Duplicate  precise  level  line:  Missiasippi  River 
Commission  lent  2  precise  level  men,  etc, 
for  running  line  across  the  Isthmus.  Bench- 
marks placed. 

General  maps:  Projection  of  3  general  maps  of 
the  Isthmus  from  data  of  aU  surveys,  under 
way.    P^3,19,20. 

1009-1914.  (See  Meteorology  and  River 
Hydiaollos.) 

1014.  In  addition  to  setting  oomer  and  grade 
stakes  for  building  lots  In  Colon  and  Panama, 
setting  grades  for  fill  in  Colon,  making  sur- 
veys and  preparing  maps  of  estates  and 
parcels  of  land  in  dispute  befoie  Joint  land 
commission,  making  surveys  sod  inspections 
for  department  of  law,  and  performing 
ooDslderable  amount  of  miscellaneous  work, 
general-surveys  section  repaired  and  removed 
certain  sone  trlangulation  stations,  made 
smveys  and  maps  for  other  departments  of 
Panama  Canal,  made  kxsations  for  radio 
stations  constructed  for  Navy  Department, 
took  readings  on  settlement  hubs  in  Gtetun 
Dam,  and  performed  necessary  work  in 
connection  with  precise  level  benchmarks 
and  monuntents  for  tide^auge  registers  at 
Cokm,  Gatun,  and  Miraflores.    P-14, 27. 

Surveys,  Geologleal.   (See  Geologyi^ 

Oeological  surveys  made  durli^  the  year  to 
secure  character  of  sites  for  locks  and  dams, 
classification  of  material  to  be  excavated, 
and  to  determine  resources  of  the  country 
In  regard  to  building  materials.  Valuable 
data  obtained.  Material  for  best  grades  of 
cement  found  vicinity  of  Gatun.    P^7, 15. 

Report  on  geology  of  the  Caxial  Zone,  by 
Ernest  Howe.   June  26, 1907.    P4>7, 108-138. 

Part  I:  Descriptive  geology.  Topography: 
Caribbean  slope,  central  slope.  Pacific  slope. 
Goology— Introduction.  Descriptkm  of  for- 
mations: Obispo,  Bohfo,  marls  of  Pena 
Blanca,  Gatun,  Culebra,  upper  limits  of 
older  sediments,  acid  tuHs  and  related  rocks, 
intrusions  of  basic  rocks.  Development  of 
the  present  topography;  relation  of  the . 
geology  to  the  topography. 

Part  n:  Applied  geology.  Excavation.  (Ge- 
ology of  the  dam  and  lock  site.  Gatun. 
Introduction.  (Seology  of  the  lock  site;  of 
the  dam  site.  Character  of  the  material 
filling  the  Pleistocene  valley.  Trinidad 
spillways.  Lock  site  at  Pedro  Miguel;  dike. 
Sosa  Lock  site.  Dams:  La  Boca,  So8a<k)rosal, 
La  Boca  Spillway.  Materials  available  for 
purposes  of  construction,  rock  for  concrete, 
sand.  Cement  materials:  Burning  tests  of 
cement  materials  from  Panama;  soundness; 
physical  character  of  the  raw  materials; 
amount  of  raw  material  available;  kinds  of 
matertol  to  be  used;  fuel;  oosts;  effects  of 
climate;  coaduskm.   Lignite.  Ctaneral  somr 

•  mary. 
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Cnlebra  Cut:  Report  of  geologist  "No  diffl- 
ooltles  are  to  be  antic^ted  In  oontinuixig 
tliB  excavation  in  the  Culebra  region  except 
at  ContractoFB  Hill,  where  it  Is  poasibto, 
bat  not  probable,  that  landslides  may  take 
place  whan  lower  levels  are  reached.  Should 
this  danger  present  Itself,  it  may  be  over- 
come by  a  reduction  in  the  angle  of  slope." 
P-07,138. 

Dams  and  locks:  Geology  of  sites.  Geologist 
Howe  reported:  "The  rocks  at  all  points 
where  locks  are  to  be  constructed  are  firm 
and  hard  and  will  make  excellent  foundations 
for  the  lock  walls/'  The  materials  under- 
lying the  sites  selected  for  the  various  dams 
wHl  be  competent  to  support  the  dams  and 
will  be  impervfous  to  water.    ^4>7»  138. 

Masonry  construction  materials:  Geologist 
Howe  reported:  "There  Is  an  abundance  of 
rock  suitable  for  crushing  near  all  points 
where  such  material  will  be  needed. 

Sand:  Sand  for  building  purposes  has  been 
fofuoul  in  large  quantity  on  the  Pacific  coast 
at  Chorrera,  while  that  needed  on  the  At- 
lantic side  may  be  obtained  in  the  vicinity 
of  Porto  Bello. 


Cement  materials:  Raw  msteisl  (nd  iU|^ 
high-grade  Portland  cement  cao  be  dts^  p 
manufactured  on  the  Istbnuu  b&^' 
foond  in  quantities  sufficient  to  sappi?  ^ 
of  the  cement  needed. 

Lignite:  No  ooal  has  been  ftxmd  oat2M&\^^^^ 
but  small  deposits  of  tow-gnde  lipiiu-  a-*] 
been  found  that  are  of  no  oommerenl  vi 
P-07,138. 

Swamp. 

Drainasa  ditch,  esst  of  Soa»Cotoul  ^  ,| 

PM)7, 67. 
Open  earth  drains  for.  Mount  Hope,  M< 

434,  pi.  70. 

Swttettboaids. 

High-tension  oil  switdi  group,  trjns.'rr^j 
room,  Pedro  Miguel,  F-13, 110,  pL  12. 

Lock-control,  F-14»  122. 

Low-tension,    transfcnner   rwm,   Mira2cr 
P-ia,110,pl.  IS. 

Swttdi,  Limit. 

Motor  and,  cylindrical  valve  machJitts,  ^>^ 

F-12»  106,  pi.  11. 
Operating  machinery,  locks,  P^10,:a;  ^It  *« 


T. 


Tanks. 

Experimental  dam,  Gatun,  ^4>8»  106,  pi.  107. 

Taiitt. 

Duty  on  merchandise  when  entered  into  U.  8. 
from  lone,  P*ll,  558. 

Taskliic. 

Task  gang  at  work,  Panama  R.  R.,  P-09^ 
pl.7& 

Taxes,  P-13, 466. 

Executive  order  rdating  to,  P-11,  433;  P-12« 

618. 
Fees  and,  ^-08,  258;  P-0»»  260;  F-10.  367; 

P-11,410;  F-11S»46L 

Telegnph.    (See  Nos.  63, 72,  pp.  2362, 2363  of  this 

Index.) 
"All  American"  cable  advocated,  F^>7, 14& 
Permanent  lines,  Panama  R.  R.,  F-11.  108; 

P-12,  284. 
Special  rate  of  25  cents  obtained  from  Central 

&  South  American  Telegraph  Co.,  instead  of 

65  cents  a  word,  P-05t  18. 

Telepl&ones.   (See  No.  62,  p.  2362  of  this  Index.) 
System  and  equipment,  F-14, 17, 120. 
Telephone  system  on  the  Isthmus  under  oon- 
struotkm,  P-05, 18. 


Tempeiature.   (See  Meteorofogy.) 

Absolute  temperatures  of  record,  Ml<  ^' 

P-12,  224;  P-13,221 
Charts  of,  Gatun  Locks,  F-IO,  pi.  »;  ML 

118. 
Means  and  extremes  of,  F-13, 223. 
Ocean,  P-10,  280;  P-11.  2S0,  268;  P-IS.  ^ 

236;  P-13,  225,  233;  P^14,  lU 

•Ttetedo." 

Performance  of,  as  drill  barge,  F-I^*  l®- 

Tcrmtnals.    (See  Nos.  154,  2B3,  pp.  236(,  l-^  ^ 
this  Index.) 
Atlantic  terminals.    (See  Atlantic  dirisiin-' 
Balboa  terminals.    (See  Padfle  dhrisiaD.) 
Boiler  shop,  interfor,  P*14,  pi.  34. 
Buildings  and  floor  areas,  P*13,  ao& 
Caissons,  P*14,  pi.  22. 
Cargo  handling,  F^ia,  218L 
Coaling,  P-12, 216;  P^13, 196, 2QS,  7f»,  315, 21'- 
Cofferdams,  P-13, 19& 
Concrete  work,  1^13, 203. 
GoDstructfon,  P-13, 106, 206;  P-14, 236. 
-    Contraots,  P-13, 204, 208. 
Cranes,  P-13, 200;  P-14,  pi.  27. 
Cristobal  terminals.   (See  AtiantfcdivfriDB.) 
Designing,  P-14, 166. 
DttoheB,  P-13, 201. 


I 
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Docking,  P-IS,  318. 

Dredging,  F-18»30& 

Drilling,  F-13, 901. 

Entrances,  dry  docks,  P-ia,  IM. 

Dry  docks,  F-18»  196,  196,  300,  310;  ^14, 

pb.  35,30. 
EmbsnkSMDti,  ^13»  303. 
Equipment,  floating,  P-12, 330. 
EzoBTBtkm,  FolO.  113;  F-18, 113, 187;  F-ia, 

196,301. 
Foundations,  F-18»  300. 
Fuel,  F*18,  317;  F*13,  318;  ^14,  pis.  131, 

122. 
Lands,  for  commercial  uses,  F»12«  231. 
Lands,  reclamation,  P-14»  307. 
Offices,  F-12»  230. 

Pacific  terminals.    (See  Pacific  divlrion.) 
Panama  R.  R.  yards,  ]^14t  307. 
Paving,  F*14,  pis.  31, 33. 
Piers,  F-12, 317;  F-18, 196, 310;  ^14,  pi.  38. 
Pier  shells,  F->18,  pis.  lOfr-107. 
Plan,  general,  F*13,  pi.  97. 
Repairs,  facfiities  lor,  F-ia»  319. 
Sbops,  F*13, 186,  306, 206,  307,  pi.  64. 
Sites,  P-13,  304,  pi.  66. 
Supentmctores,  F-ia»  217;  ^14,  pi.  32. 
Tracks,  F-13»  196. 
Wharves,  F^13, 317. 

Terminals.    Operation. 

1006.  Terminal  yards  and  wharves:  Two 
larges  wharves  bant  at  Atlantic  terminus, 
and  ooal-holsting  plant  reducing  cost  of 
handling  from  23  cents  to  6  cents  a  ton. 
Terminal  railway  yards  at  Cristobal  (tnished 
and  "a  credit."  Terminal  railway  yard  at 
La  Boca  under  way.  New  wharf  provided 
at  La  Boca,  providing  berths  for  3  addi- 
tional ships.    ^i06,8. 

1911.  Increase  in  ships  touching  at  ports  on 
either  side  of  isthmus  made  it  necessary  to 
extend  existing  docking  facilities.  As  act 
June  28,  1903,  contemplates  oonstructioa  of 
terminals  for  canal,  any  addition  to  docks 
should  be  such  as  to  form  part  pf  final  soheme, 
which  should  also  indode  ooaling  facilities 
and  dry  dock  as  necenary  adjuncts  to  the 
canal.  Board  appointed  Apr.  34,  1911,  to 
consider  and  report  on  facilities  necessary  in 
oonneettan  with  use  of  completed  canal,  ip 
that  after  general  scope  and  characteristics 
of  faeflities  adopted  such  work  as  may  be 
needed  may  be  undertaken.  These  fteilitlBs 
to  include  storing  and  furnishing  of  coal  and 
other  fuel  for  use  both  afloat  and  shore; 
furnishing  of  fresh  water  to  shipping;  fm^ 
nishing  of  adequate  and  convenient  fadHties 
ior  repair  of  vessels,  as  well  as  of  rolling  stock, 
equipment,  and  machinery  ashore;  and 
question  of  storehouses  and  storing  of  mate- 
rial and  supplies  on  the  Isthmus  (other  than 
fuel)  for  all  other  purposes  after  the  complo* 
tion  of  canal. 

Comprehensive  scheme  outlined  having  in  view 
oonstructian  at  Pacific  terminus  of  dry  dock, 
permanent  shops,  and  storehouse  for  supplies. 
Coaling  station  contemplated  at  each  end  and 


armagement  of  docks  which  would  permit 
subsequent  additions.  Dry  dock  is  to  con- 
form in  dimensions  to  locks,  and  wharves  to 
be  of  sufficient  dimensions  to  care  for  any 
shipping  which  can  use  canal;  inother  words, 
docks  are  to  havo  lengths  of  1,000'  and  depths 
of  water  equal  to  depths  provided  in  chan- 
nels of  approach. 

On  Atlantfo  side  decided  that  docks  should  be 
within  limits  of  tone,  kxsated  so  as  not  to  in- 
terfere with  traffic  through  canal  and  at  same 
time  enable  shippfaig  to  lie  at  them  In  safety 
during  storms.  To  accomplish  these  objects, 
negottetions  undertaken  to  secure  part  of 
waterway  north  of  Cristobal  Point,  which 
under  agreement  with  Republic  of  Panama 
under  Jurisdiction  of  latter.  Designs  i»epared 
for  construction  of  mole  extending  in  a  general 
westerly  direction  to  prism  from  the  inter- 
sectfon  of  shore  by  line  separatfaig  cone  from 
Colon  and  of  dimensions  sufficient  to  protect 
against  storms  both  docks  and  basin  to  be 
excavated  to  south  of  them.  During  year 
necessary  borings  made  to  determhie  depths 
to  rock;  trestles  built  for  mole  and  for  first 
slip  of  new  dock;  tracks  laid  from ,  Mount 
Hope,  where  material  is  to  be  secured  from 
borrow  pits,  to  mole;  and  material  collected 
for  permanent  construction.  This  involved 
construction  of  3,100^  trestle  and  laying  of 
7,236'  track.  Work  will  be  done  by  Panama 
R.  R.  with  its  own  forces. 

On  Pacific  side  tentative  location  selected  for 
dry  dock  and  for  permanent  shops,  and  ar- 
rangement made  for  scheme  of  docks.  As 
docking  facilities  of  Panama  R.  R.  at  Balboa 
very  much  restricted,  immedtote  necessity 
for  additional  wharves,  and  under  allotment 
from  Panama  R.  R.  of  $428,700  reinforced 
concrete  dock  706'  long  and  65'  wide  begun; 
at  request  of  Panama  R.  R.  wwk  to  be  car- 
ried on  by  forces  of  Pacific  diviskm. 

In  construction  of  new  dock  at  Balboa  test  pit 
and  line  of  borings  made  along  the  outer  edge 
of  the  proposed  dock.  Sand  encountered  for 
about  20',  below  which  heavy  bluish-gray 
clay  upon  layer  of  gravel  and  sand  overlying 
rock.  Latter  at  depths  varying  from  flO'  to 
70'  befow  mean  sea  level.  In  construction 
of  pier,  caissons  made  heavily  reinforced 
concrete  shells  carried  down  to  rock  and 
filled  with  concrete.  Bottom  section  of 
caJssons  has  exterfor  diameter  of  10'  at  base, 
tapering  to  8'  at  top,  from  which  piers  rise 
with  same  thickness  to  the  top;  interior 
diameter  6'  throughout  and  sections  cast  6' 
in  height.  Caissons  connected  by  tie^lrders 
3'  6"  deep  by  2'  6"  wide  extending  trans- 
versely between  piers,  and  longitudinally 
between  outside  piers  at  elevatfon  of  —10. 
Floor  system  consists  of  girders  running 
perpendicular  to  axis  of  docks,  with  cross 
section  of  4'  8"  deep  by  2'  6"  wide.  Girders 
support  system  of  fioor  beams  running  longi- 
tudinally akmg  dock  8'  0"  deep  by  1'  8" 
wide,  on  top  of  which  placed  slabs  6"  thick. 
Work  begun  on  caisson  oonitniotian  during 
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last  week  in  Feb.,  and  on  July  1  livB  cateoos 
sank  to  rock  and  16  in  prooeaB  of  sinking; 
66  caiwnna  in  all. 


1914*  Division  of  terminal  oonstrnctloaoiKan- 
iied  Apr.  1, 1914,  under  H.  H.  Rousseau, U.  S. 
Navy,  as  engineer  of  tenninai  oonstnictkm. 
Division  embraces  forces  of  former  second 
division,  O.  C.  E.  engaged  in  design,  inspeo- 
tion,  and  oonstmction  of  dry  docks,  shops, 
coal  and  fueKoU  plants,  floating  cnnes, 
docks  and  other  terminal  iSMilities;  oon* 
struction  transportation  by  rail;  road,  street, 
and  sewer  work  under  landscape  architect; 
and  breakwater  ooostruotion  at  AtlantiD 
terminal 

Dry  docks:  General  description  and  principal 
dimensions  of  Dry  Docks  No.  1  and  No.  2, 
Balboa,  given  in  previous  report.  On  ac- 
count of  ftmds,  decided  to  defer  construction 
of  Dry  Dock  No.  2,  but  such  of  dock  structure 
as  serves  as  entrance  pier  for  Dry  Dock  No.  1, 
and  as  will  permit  fature  completion  of  Dry 
Dock  No.  2  in  dry  without  especial  increase 
in  cost  wOl  be  built  '<now."  Cofferdam, 
begun  Apr.  1,  1913,  to  protect  entrance  of 
Dry  Dock  No.  1,  Dry  Dock  No.  2,  entrance 
basin,  and  coal-pocket  excavations,  com- 
pleted by  placing  103,116  c.  y.  Difficulty 
experienced  through  portion  of  double-track 
trestle  giving  way  and  moving  outward 
after  dumping  from  it  had  commenced,  but 
this  overcome  by  reinforcing  outer  toe  by 
dumping  material  from  barges,  and  coffer- 
dam completed.  Leakage,  relatively  small, 
controllable  by  pumps.  In  excavating  for 
Dry  Dock  No.  1  and  Dry  Dock  No.  2,  coal 
pockets  and  entrance  basin,  old  Balboa 
machine  shops  forced  work  to  be  confined 
to  center  and  south  sides  until  Nov.,  when 
they  were  demolished  and  last  obatade  to 
excavation  removed.  Total  taken  from  site 
of  Dry  Dock  No.  1,  368,282  c.  y.,  48,838  o.  y. 
of  i^ich  earth  and  balance  rock,  moving 
466,976  c.  y.  excavated  from  area  up  to  close 
of  year.  From  site  of  Dry  Dock  No.  2, 
located  just  north  of  entrance  of  Dry  Dock 
No.  1,  there  were  removed  41,648  c.  y.  earth 
and  62,120  c.  y.  rock.  Steam-shovel  opera- 
tfons  deepened  excavation  from  — 13.6  to 
final  grade  for  entire  area  of  approach  basin 
inside  of  cofferdam,  and  361,333  o.  y.  removed. 
Area  required  for  storage  of  coal  and  for 
travel  of  unloading  towers  measures  800'  in 
length  and  about  400'  in  width,  measured 
from  outer  edge  of  quay  wall.  Total  exca- 
vation during  year,  166,104  o.  y.,  79,837  c.  y. 
of  which  earth  and  balance  rock.  Materia] 
excavated  from  site  of  dry  docks,  entrance 
basin,  and  coal  pocket  removed  by  steam 
shovels,  3  of  which  worked  8  hours  a  day 
untH  Feb.,  1914,  when,  on  Feb.  6,  shovels 
placed  on  12-hour  basis  and  another  shovel 
added.  Shovels  worked  on  split  shifts,  12 
hours  a  day,  oontinuoosly  to  end  of  the 
year;  1  shovel  removed  in  June.  Contract 
entered  into  Oct.  12,  1912,  for  pair  of  steel 
miter-gate  leaves  and  fixed  irons,  completed 


during  the  year,  and  maleriil  Btant  jq 
Isthmus  awaiting  ereetiaB.  Moving  :&> 
chines  for  operating  leaves,  tofetivr  v: 
motors,  oootzols,  and  eoven,  sIsd  deUre^'. 

Balboa  eoaling  station:  Upon  oompletiLa  / 
excavation  for  coaling  ]dant,  vork  trr/ 
on  masonry  for  cnne  nmiraj  surpi>r. 
which  extend  east  and  west  thnni^h  cvi :.- 
of  storage  pile,  and  wQl  snpport  old  T-xr : 
divisioa'  berm  cranes  to  be  rearectf^  u 
rehandle  coal.  Material  mixed  by  ^yvt 
mixer  and  placed  by  tooomothre  crane.  A' 
cfose  of  year  all  but  3  of  piers  over  deep  i^  ^ 
po6kBt8  up  to  oonstroctian  Joint,  vb-- 
glrdera  which  carry  rail  are  to  be  set  r.^- 
talning  wall  between  high  and  low  s'*  ^  >^ 
pockets  up  to  elevation  12  far  thn«-<uur:. 
of  length,  fiubble  retaining  iraU  on  a .  ' 
side  of  low  storage  area  compteCed,  as  - 
as  part  of  small  rubble  retaining  v^  '' 
east  end  of  high  area.  Dorins  J^^  '  '• 
c.  y.  concrete  and  808  c.  y.  robble  madccr 
plaoed.  In  foundatkms  for  berm  cni-i 
2,620  c.  y.  concrete  also  plaoed. 

Total  excavation  aooomplidied,  including!  v.ir^ 
for  dry  docks, entrance  basin, ooalixu;  ^'i^' 
shops,  quay  walls,  and  piers,  1,513^>  f- .' 
of  whfoh  1,477,843  c.  y.  placed  in  fills  i: : 
embankments,  remainder  beinj^  hax'i  ^^  -- 
vation  wasted  in  excavatkm  of  foim^li'-'^ 
for  shops,  and  orange-peel  excavatioD  thr  '* 
to  one  side  during  excavation  lor  ibui.iiii'^  - 
for  wharves  and  piers.     Material  U9?<i  '<^ 
bring  shops'  yard  up  to  elevation  l<t  to  m. 
fUl  behind  quay  wall,  piers,  and  ar»  ti  ' 
occupied  by  Panama  R.  R.  yards,  vtu  h . 
east  of  head  wall  of  permanent  piers,  i-: 
Naos  Island  Breakwater,  and  part  wastoi  s 
Balboa  dumps. 

Shops:  Lt  Col.  T.  C.  Dickson,  U.  S.  Sxr: 
inspector  of  shops,  in  immediate  chr^^  ^ 
design  and  installatinn  of  machinery  o(  \'-* 
Balboa  shops  until  Mar.  6, 1914.  Su^:«  ^ ' 
carried  on  by  contract  and  com 
Total  material  delivered,  11,667,4»  jo-i 
Work  comfdeted.  BuHdinp  bavc  cec. 
tHe  roofing,  tiles  being  mannfarturec  t^ 
Isthmus  and  erected  in  place  onder  ccmrr^' 
total  standard  red  tile  squares  poton,  ts44- '' 
gutter-tile  squares,  201.16;  ridge  roU,  '-^^ 
linear  feet;  ribbed  fftaas  pieces,  ll,!'^^  ^ 
maining  work  on  foundations  postwd  to  > 
prepared  for  oontractor  for  sfeaelirart  ^'^ 
8,221  c.  y.  oonorete  plaoed.  All  shop  ^'^ 
brongiht  up  to  grade  and  surfaced  «>-' 
crushed  stone,  excepting  qiaoe  occv;t< 
by  incline  from  dry-dock  exoavatioo  »■• 
small  area  between  roundhouse  yanl  >  ^ 
foundry.  Foundations  of  2  boildiDgs  r*^- 
ibred  with  by  sand  dock  and  consider^  ' 
trouble  experienced  in  plaoing  llnIDd3thC'^ 
due  to  obstructions  in  mud  below  low :» 
consisting  of  <M  barges  and  other  F^'^^ 
eqa^mant  and  old  metal  irtiieh  bid  ^- 
dnmped  into  area  and  subsequently  co^ 
up. 

InstaDatioii  of  Tffi«K*nft  foondatitiif  in  ^^ 
ous  buHdhigs  prograswd  rapidly  as  soos  *^ 
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it  was  pooaible  to  start  ^rark  inside  bulkl- 
fa]|9.  In  thJs  ooniieotkm  4,944  o.  y.  concrete 
used.  Sbops'  tonnel,  which  runs  ttaroogh 
iNifldfng  and  yard  parallel  to  axis  of  dry 
dock,  completed.  Proper  drainage  system 
pnrvided  over  entire  area. 

Mechanical  division  abandoned  Qorgona  Aug., 
1013,  and,  toeetber  with  famdry  and  planing 
mill,  moved  direct  to  Balboa.  Other  shops 
transferred  temporarily  to  Empire,  and,  com- 
mencing Mar.  1,  1914,  gradually  moved  to 
Balboa.  At  close  of  year  practically  all 
Tna<>hiiMw  erected  in  permanent  locations 
and  in  operation.  Total  expended  on  shops, 
including  cost  of  moving  and  installing 
machbMS,  $2,384,967.33.  Shops  office  build- 
ing last  one  under  construction.  At  dose  of 
year  steel  framework  and  cement  tile  roof- 
ing completed  and  construction  division  of 
supply  department  putting  In  walls  and 
floors,  and  engaged  in  completion  of  building. 

Breakwaters:  As  stated  in  last  report,  decided 
to  construct  detached  breakwater  on  east 
side  of  Colon  Harbor  to  protect  interior 
harbor  against  waves  caused  by  trade  winds, 
its  general  direction  extending  out  from 
Coco  Sdko  to  point  3,000'  east  of  outer  ex- 
tremity of  west  breakwater.  Breakwater, 
as  originally  approved,  to  be  7,200'  kmg,  its 
inner  end  3,803'  from  end  of  shore  fill.  In- 
vestigations made  in  various  localities  for 
purpose  of  securing  suitable  core  and  armor 
rock  for  use  in  construction,  with  view  of 
doing  away  with  necessity  of  further  use  of 
Porto  BeUo.  Upon  examination  of  com- 
parative estimates  of  costs  bearing  on  dif- 
ferent sources  of  supply  of  rock  to  be  used, 
decided  to  obtain  rock  from  Bosa  Hill  quarry 
and  transport  it  across  Isthmus.  Double- 
track  trestle  extended  out  from  Coco  Solo 
and  about  11,098  Itoear  feet  completed  at 
cloae  of  year.  Railroad  connection  com- 
pleted between  root  of  breakwater  and 
railroad  extending  from  Mount  Hope  to 
Margarita  Point.  Auxllfary  lines  and  sid- 
ings built  ta  vicinity  of  Coco  Solo  Point  and 
along  Margarita  Pofait  railroad.  In  all,  5.2 
miles  new  track  laU.  Dock  10'  by  100', 
with  trestle  and  track  connections,  buHt  for 
nrlwu^fag  of  materiab,  and  small  harbor  for 
landing  of  launches  and  tugs  towhig  pOes  ex- 
cavated by  dredge  ''Sandpiper,"  necessitat- 
ing removal  of  60,650  c.  y.  sand.  A  6"  water 
main  laid  from  Margarita  Point  main  at 
Coco  Solo  turnout,  and  50,000-gallon  storage 
tank  erected  for  watering  locomotives  and  for 
additional  ftre  protection.  Coco  Solo  yard 
filled  in  to  elevation  plus  3.3,  and  approach 
tracks  for  trestle  raised  to  elevation  phis  14.5 
Practfcally  all  tracks  ballasted  to  main  Itaie 
of  Panama  R.  R.,  for  which  64,506  c.  y.  iUl 
used  fai  addition  to  11,612  c.  y.  gravel  ballast 
and  622  c.  y.  crushed-rock  ballast. 

With  abolition  of  Atlantlo  division  Feb.  1,  west 
breakwater  work  hi  Cokm  Harbor  and 
operatiaa  of  Porto  BeUo  quarry  transfeirod 


to  division.  Armor  rock  procured  from 
Porto  BeUo  on  old  crushed-rock  quarry 
level  above  two  lower  levels  refened  to  in 
last  report.  Deo.  1, 1013,  working  hours  in 
quarry  reduced  to  8  hours  a  day,  sj^d  on 
Apr.  30  operation  of  quarry  ceased.  207,654 
c.  y.  of  armor  rock  produced  and  shipped. 
Auxiliary  excavation  by  steam  shovels, 
802,808  o.  y.;  wasted  on  shore  dump.  In 
May,  1914,  quarry  closed  down  in  such  a 
manner  that  it  oan  be  reopened  if  necessary 
later  in  connection  with  east  breakwater. 
Of  207,664  c.  y.  rook  shipped  from  Porto 
BeUo,  162,961  o.  y.  placed  by  3  derrick  barges, 
and  44,703  e.  y.  placed  by  3  cranes.  Rock 
removed  by  dredges  to  extent  of  18,254  c.  y. 
placed  in  breakwater.  Work  completed 
May,  1914.  Gontabis  1,945,733  c.  y.  material, 
consisting  of  600,254  c.  y.  dredged  rock, 
810,930  c.  y.  Toro  Pofait  rock,  and  456,540 
c.  y.  Pcrto  BeUo  rock. 

Work  on  Naos  Island  Breakwater  continued. 
With  closing  down  of  dry  excavation  in  Cule- 
bra  Cut  on  Oct.  10,  borrow  pit  opened  in  side 
of  Sosa  HiU,  as  from  action  of  breakwater 
concluded  tiiat  too  much  soft  material  had 
been  used  in  its  construction  and  that  nothing 
but  rock  should  be  put  In  to  secure  comple- 
tion. Work  at  Sosa  HIU  continued  Oct.  10, 
1013,  to  Mar.,  1914,  when  output  from  dry 
dock,  together  with  character  of  material, 
warranted  use  of  spoil  from  this  locality  for 
breakwater.  At  beginning  of  year  aU  trestle 
completed  to  elevation  plus  14  and  flUed  in 
with  exception  of  600'.  At*  close  of  year 
average  elevation  of  breakwater  plus  18.5; 
finished  to  fuU  width.  Average  settlement 
during  last  two  weeks  of  year,  0.075',  with 
exception  of  one  stretch  about  600'  in  length, 
which  settled  at  rate  of  about  )"  per  day. 
During  portion  of  last  three  months  of  year 
settlement  of  about  2'  a  day  at  south  end  of 
breakwater  immediately  north  of  Naos 
Island,  whereas  settlement  at  end  of  year 
only  3}"  per  day.  During  fiscal  year  652,587 
c.  y.  placed. 

Cristobal  ooal&ig  plant:  Drilling  and  blasting 
channel  material  ta  vicinity  of  Cristobal 
coaling  plant  started  by  dredging  division 
July,  1913,  and  removal  of  material  by 
pipe4ine  suction  dredge  oontinued.  Mate- 
rial pumped  ashore  where  most  needed. 
Largely  clean  coral  rock  and  sand  has  been 
used  to  bring  area  in  which  coal  wiU  bo 
stored  in  dry,  measurfaig  about  300'  by  1,200', 
up  to  elevation  plus  2.  Work  pushed  on 
construction  of  trestles  for  use  in  setting  6' 
caissons  and  on  construction  of  two  concrete 
walls  supported  on  pUes,  about  TOO'  in 
length,  that  carry  tracks  for  stocking  and 
reclaiming  bridges.  At  end  of  year  trestle 
ocmstruction  about  25  per  cent  completed. 
Caissons  of  steel,  6'  in  diameter,  and  by  end 
of  year  78  cylinders  had  been  set,  and  6  of 
these  driven  to  rock  with  steam  hammer 
in  advance  of  any  excavation.  Total  oon- 
crete  placed,  3,128  o.  y. 
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CantzBOt  enterad  into  for  materials,  neoeonry 
machiiifiryy  and  ereotian  in  plaoe  of  ooal- 
hfttiffiing  piantB.  Coal-bandliDg  plants* de- 
signed for  stora^  of  486,000  tons  at  Cristobal 
and  215)000  tons  at  Balboa.  Of  tba  farmer, 
100,000  tons  to  bo  wet  storage,  and  latter 
£0,000  tons. 

FueKoH  plant:  Contract  enterad  into  Oct.  1, 
1912,  for  4  foel-ofl  storage  tanks,  03'  in  di- 
ameter  and  85'  in  height,  each  havtaig  capacity 
of  40,000  barrels;  cost,  162,800.  Two  located 
at  Mount  Hope  and  two  on  Balboa  dump 
southeast  of  Sosa  Hill.  Plans  prepared  and 
advertisements  issued  for  necessary  pump- 
ing plants  in  connectfon  with  these  tanks, 
one  at  Balboa  and  one  at  Mount  Hope. 
Proyisfon  made  for  installation  of  3  pumps 
in  each  plant,  2  of  which  will  be  purchased  at 
present  time.  They  will  be  able  to  handle 
oil  from  Balboa  to  Miraflores  tank,  and  from 
If  ount  Hope  to  Qatun  tank,  at  rate  of  about 
400  barrels  an  hour.  On  Atlantic  side  as 
much  of  Docks  13  and  14  as  necessary  will  be 
used  as  ofl  docks,  and  tank  field  will  be 
located  between  east  diversfon  and  Mount 
Hope  Road,  where  there  are  suitable  loca- 
tions for  40  or  50  tanks.  Pumping  plant 
will  be  located  immediately  east  of  Mount 
Hope  filtratfon  plant.  At  Pacific  terminal 
there  will  be  berth  for  ofl  vessels  75'  wide 
by  about  2,000'  long  immediately  adjointog 
canal  channel  and  south  of  old  French  pier. 
There  will  be  3  ofl  cribs,  2  of  which  wiU  be 
constructed  at  once,  consisting  of  steel  and 
concrete  deck  supported  by  6'  concrete 
cylinders.  Pumping  plant  wiU  be  located 
on  lower  level  of  Balboa  dump,  opposite 
ofl  cribs.  Tank  field  laid  out  on  higher 
level  of  Balboa  dump.  Area  reserved  for 
accommodation  of  33  lota  each  200'  square. 
To  end  of  fiscal  year  expended  on  foel-ofl 
plant  at  Pacific  terminal,  $50,289.33,  includ- 
ing cost  of  dredging  berth  for  ships,  for  which 
removed  60,776  c.  y.,  and  on  that  at  Atlantic 
terminal  $40,604.15. 

Quay  walls  and  pier:  Work  continued  on  quay 
wajls  and  pier  at  Pacific  end.  These  consist 
of  reinforced  concrete  deck  supported  by 
cylinders  sunk  to  rock.  Total  length  of 
quay  wall  or  wharf  wfll  be  2,662.65',  averaging 
60'  wide.  Of  this,  648.78'  buflt  for  Panama 
R.  R.  as  lumber  dock;  remaining  portions  of 
wharf  extend  to  north  and  south  of  this 
lumber  dock.  North  portion  supported 
upon  cylindrical  concrete  caissons  sunk  to 
rock  and  filled  with  concrete,  reinforced 
with  steel  rafls.  Cylinders  themselves  rein- 
foroed  concrete  7'  6"  in  diameter,  with  8' 
bottom  section  y  in  length.  Of  sectkm 
north  of  lumber  dock,  1,238.42',  16  caissons 
remained  to  be  sunk,  most  of  substructure 
having  been  completed  during  previous 
year.  136  caissons  in  this  dock.  Super- 
structure consiste  of  reinforced  girders, 
beams,  and  floor  slab,  with  vitrified  brick 
surface.  Work  begun  July,  1913,  and  com- 
pleted Feb.  1,  1914.    Paving  brick  laid  on 


nnd  cushfon.  75,683  sq.  fleet  of  Mck  M 
on  floor  of  this  doisk,  and  ounpleled  Apr. :. 
1914. 

To  counteiact  any  outward  pieaiuiu  agab^ 
cylinders,  "dead  men"  plaeed  in  gicxl 
about  85'  behind  rear  edge  of  viaif  w<. 
opposite  each  transverse  girder,  each  Tin 
efllBCtive  bearing  area  of  48  sq.  fsK,  odd- 
structed  of  reinlorbed  concrete.  Tbe;  ws* 
connected  to  dock  by  steel  rods  2^  m 
diameter,  drawn  ti^t  by  means  of  lurr 
buckles,  and  incased  in  ooncrete. 

Wharf  south  of  lumber  dock  775.45'  in  ImtX. 
with  return  290'  long,  and,  as  work  bad  to  ^^ 
performed  in  water,  reinforoed  ooocreie  as- 
sons  used  in  other  docknot  suitable.  C&issoL- 
for  this  portion  of  work  steel  cyiinden  t  3 
diameter,  in  sections  5'  long.  To  permit  sac- 
struction  of  portion  of  ifhait,  necessary  to  r^ 
move  sand*unloading  cranes  fDrmeiiy  used  !7 

Pacific  division,  and  sand  operations  trjc^ 
ferred  to  Mirafliares  Locks.  Ladder  dn^ 
cleared  site  and  double  tiestle  ooostniL^^^- 
kBigitudinally  through  site  for  haiidliD£  > 
caissons.  Excavatfon  inside  the  cyliaden 
performed  by  orangei)eeI  buckets  as  :awi 
as  possible,  but  material  overlying  bard  ro/k 
so  firm  that  greater  part  of  exeavatioD  h». 
to  be  done  by  hand,  nsine  Star  weD  drJI^ 
as  hoisting  engines.  At  dose  of  year  - 
caissons  sunk  to  rock. 

Bulkhead  quay  wall,  extending  between  T&srf 
and  Pier  No.  1, 300'  long  and  built  on  ooncre? 
cylinders  sunk  to  rock  in  manner  similar  u 
that  at  wharf  north  of  lumberdoek.  Roc^'D- 
countered  very  much  higher  than  oo  gnat' 
part  of  other  quay  walls,  and  it  wasnns&s^ 
to  do  considerable  rock  excavation  in  cais»2i 
to  get  them  well  below  —45.  EzcavaLoc 
done  by  orange-peel  buckets  operated  ^ 
locomotive  cranes,  but  removal  of  nek  &d: 
cleaning  out  bottom  of  caissoos  nquimi 
liand  excavation.  65  piers  required  ior  '.!li^ 
dock.  All  sunk  to  rock  at  end  of  Feb.,  IM 
Superstructure  placed  similar  to  that  v-{ 
other  docks.  Simflar  bulkhead,  ezteodii!.- 
from  Pier  No.  1  to  Pier  No.  2,  b^  darjs 
year. 

Construction  of  Pier  No.  1,  1,000'  in  laui- 
and  2or  wide,  proceeded  in  mannersinii^ 
to  that  of  wharf  oonstroction,  both  as  re- 
gards excavating  in  '^H^f  and  pbii^ 
superstructure.  Most  of  material  eicavaffd 
soft,  alluvial  mud,  rock  being  eDOOonterxl 
at  upper  end,  which  neceasftatad  b^^ 
excavation  in  order  to  secure  ibasdauri 
for  cylinders.  During  year  1S4  pien  san^ 
to  rock. 

Dock  completed  during  year;  area  of  <7.40 
sq.  feet,  and  total  division  cost  |l21,ao0ir 

At  quay  wall  south  of  lumber  dock,  ^ 
dredghig  preparatory  to  constxuetiofl  ^ 
dock,  25,720  c.  y.  removed;  669  c  y.  exca- 
vated for  and  in  pien;  in  filUng  aissta. 
1,487 0.  y.  ooncrato  jdaoed.  TocHosBoltscd 
year  expended  in  oonstructlon  of  this  ^^ 
tl07AW.86.      In  construction  of  boIklsK^ 


See  pp.  2SS7-2360  fori 
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quay  irtU,  extending  between  wharf  and 
Pier  No.  1,  7,835  c.  y.  excavated  in  and  for 
piers.  In  oonstmction  of  caiann  sbeDs, 
1,657  c.  y.  ooncrete  uaed;  3,563  c.  y.  concrete 
placed  within  cylinders;  3,452  c.  y.  ooncrete 
placed  in  concrete  floor;  and  21  c.  y.  in  oon- 
crete  bahistrada.  Behind  structure,  3,313 
c.  y.  back  flU  placed.  Total  expended  on 
quay  wall  to  end  of  flacal  year,  $130,306.14. 

In  coostmctkin  of  pier,  31,666  c.  y.  excavated 
for  and  in  cylinders.  In  coostructioQ  of 
caisson  shells,  10,773  c.  y.  concrete  used,  and 
13,346  c.  y.  concrete  used  in  fUUng  cainms. 
In  connection  with  floor  system  there  were 
excavated  7,373  c.  y.;  10,233  c.  y.  ooncrete 
laid  in  floor,  and  930  o.  y.  back  fill  placed. 
To  end  of  flacal  year  there  were  expended 
in  oonatmctlon  of  this  pier  6511,749.14.  Total 
expense  In  connection  with  these  docks, 
Ittctuding  preliminary  expenditures  not 
located  to  any  of  docks,  to  end  of  flscal  year, 
$1,213,917.01. 

Anoon  quarry:  Anoon  quarry  continued— by 
fifth  division,  July  1,  1913,  to  Feb.  1,  1914; 
by  fourth  division,  Feb.  1,  1914,  to  May  31, 
1914;  and  from  latter  date  to  end  of  year 
under  division  of  terminal  oonstruction. 
Greater  part  of  work  carried  on  on  upper 
level,  over  400'  above  crushers.  Two  shovels 
kept  at  work  until  May,  1914,  since  which 
time  one  shovel  operated  and  other  held  in 
reserve.  In  July,  1913,  bank  under  crusher 
building  gave  way  and  threatened  to  carry 
away  lower  part  of  crusher  building  and 
ooDveyor.  Material  in  slide  excavated  by 
steam  shovels,  working  day  and  night,  and 
about  40,000  c.  y.  removed  and  hauled  to 
Hfraflores  Locks  for  back  filling  and  to 
Balboa  town  site.  During  this  time  crushers 
ran  13  hours  a  day  until  danger  from  slide 
stopped.  Large  crusher  relined  once,  main 
shaft  changed  twice,  and  main  eccentric 
changed  twice  in  order  to  be  rebabbitted. 

Larger  output  from  quarry  designated  as 
rock  No.  1  and  smaller  No.  3.  Demand  for 
latter  siae  greater  than  formerly,  and  crusher 
arranged  to  crush  the  rock  smaller.  Total 
crashed  rock,  503,798  c.  y.  In  addition, 
40,156  c.  y.  screenings  produced,  utilised  in 
construction  and  repair  of  roads  and  in 
manufacture  of  ooncrete  blocks  for  construo* 
tion  of  buildings. 

Sand  service:  Handling  of  sand  from  Chame  to 
Balboa  performed  by  dredging  diviskm,  and 
unloading  at  Balboa  continued  under  dredg- 
ing division  until  Feb.,  1914,  when  unloading 
cranes  at  Balboa  ckMed  down,  owing  to 
necessity  of  moving  them  oft  temporary 
dock  on  which  they  had  been  installed. 
Unloading  operations  transferred  to  Mira- 
flores  Apr.  28,  and  unloading  performed  by 
one  of  berm  cranes  still  remaining.  Loco- 
motive crane  subsequently  added,  and  both 
machines  worked  during  May  and  June. 
Total  of  199,319  c.  y.  sand  received  and 
unloaded. 


Panama  K.  R.  freight  yards:  Panama  R.  R. 
freight  yards,  Diablo  Hm  to  foot  of  Sosa 
Hill,  practically  completed  at  end  of  year. 
Filling  and  excavation  for  these  performed 
by  division  of  terminal  oonstruction.  Mate- 
rial excavated  from  inner  harbor  by  suction 
dredges  deposited  through  pipe  lines  into 
swamp  lying  between  site  and  old  Panama 
R.  R.  line,  and  considerable  amount  of  dry 
fill  obtained  from  dry<dock  excavation  and 
from  Diablo  Hill  added.  Low,  swampy 
area  east  of  Balboa  terminals  and  north  of 
Anoon  Hill  raised  to  higher  elevation  by 
hydraulic  fill  dredged  from  inner  harbor. 

Colliers:  Successful  operation  of  coaling  jdants, 
as  well  as  price  at  which  coal  can  be  sold, 
dependent  in  some  d^ree  upon  the  ability 
to  ctmtrol  transportation  of  coal  from  U.  S. 
During  year  cost  of  water  transportation 
$1,395  per  ton.  Coal  brought  down  in  foreign 
bottoms.  Conclusion  reached  early  in  con- 
sideration of  coal-«upply  problem  that  ad- 
vantages would  result  from  ownership  by 
Panama  Canal  or  Panama  R.  R.  of  oolliers 
bringing  coal  to  Isthmus.  Estimate  sub- 
mitted in  1913  that  would  permit  construc- 
tion by  Panama  Canal  of  two  colliers  In 
accordance  with  latest  type  of  naval  design, 
and  would  give  Panama  Canal  desired 
control  over  its  coal  supply.  Oeneral  plans 
prepared  by  Navy  Department,  and  bids 
opened  Feb.  3,  1914.  Apr.  9,  1914,  contract 
entered  into  at  1087,500  each;  each  to  have 
coal-carrying  capacity  of  12,000  tons  and 
speed  of  14  knots  per  hour  loaded  to  full 
capacity.  June  30, 1914,  Sec.  of  War  decided 
these  oolliers  will  be  operated  by  Panama 
R.  R.  Panama  R.  R.  has  submitted  esti- 
mate of  cost  of  transportation,  97  cents  ton, 
not  including  depreciation  or  interest  on 
capital  invested. 

Tugs:  Estimate  for  1913  included  purchase  of 
4  harbor  tugs  of  suitable  design  and  sufficient 
power  to  handle  largest  vessel  using  canal. 
Plans  and  specifications  approved  Dec., 
1913,  and  bids  invited  Jan.  6,  1914.  When 
bids  received,  decided  to  reduce  number 
from  4  to  3,  and  contract  entered  into  May  8, 
1914. 

Floating  cranes:  Contract  entered  into  Apr.  31, 
1913,  for  3  floating  cranes  of  revolving  type, 
and  350  tons  capacity  each,  at  cost  of  $837,500, 
to  be  delivered  and  completed  on  Isthmus 
within  580  days,  or  by  Dec.  3,  1914;  named 
"AJax"  and  "Hercules,"  respectively. 
Pontoons  brought  from  Germany  and  ar- 
rived on  Isthmus  July. 

Balboa  town  site:  Planning  of  permanent  town 
of  Balboa,  together  with  streets,  water  and 
sewer  systems,  placed  under  this  division. 
Previous  study  had  served  to  determine 
location  of  administration  buildhig,  and 
formal  mall  of  buildings  on  Balboa  Plain* 
as  recommended  by  Commission  of  Fine 
Arts.  Mahi  roadways  have  width  of  34'; 
roadways   of  secondary    importance   have 


2606 


INDEX  TO  BEPORTS,  CHIEF  OF  ENGINBEBS,  U.  8.  ABMY,  1866-191!. 


width  of  either  18'  or  14'.  Land  which  hai 
been  set  aside  for  permanoit  gold  sitB  at 
Balboa  indndea  29  acree  on  north  and  north* 
westerly  slopes  of  Soaa  HUl,  hitanded  gen- 
erally for  quartering  employees  assigned  to 
shops  and  terminals;  area  of  72^  acres  on 
aoathwesterly  slope  of  Anoon  HUl,  named 
"Balboa  Heights."  Employees  working  In 
administration  building  will  bo  housed  in 
this  area.  Third  area,  65  acres,  on  low 
ground  between  two  areas  above  mentioned, 
on  which  will  be  located  buildings  of  public 
or  semipublio  character,  as  well  as  quarters. 
Construction  started  Aug.,  and  progress 
governed  to  considerable  extent  by  existing 
structures  and  tracks.  Sewer  and  water 
systems  installed  and  ooaskierable  trading 
and  planting  oomptoted.  Total  expended 
on  work,  $409,110.35. 
Badio  station:  In  addition  to  foregoing  work, 
buikiing  of  Darien  radfo  station  placed  in 
charge  of  this  division  and  974,756.88  ex- 
pended.   F-14, 85-15. 

Tenadns* 

To  prevent  slides,  Culebra,  F-13, 160,  pi.  88. 

N 

Teat  Pits* 

Bracing,  Oatun  Dam  studies,  P-oa,  196,  pi.  71. 
Qatun  Dam  studies,  P-08, 153. 
Oatun  Island  surliBoa  oondltions,  F-O89  196, 
pi.  70. 

Tests.   (See  Ckimpresslon;  Dams.) 
Anchorage,  Gatun  Locks,  P-09^  46. 
Clay,  Oatun  Dam  studios,  |M>8, 196,  pis.  105, 

106. 
Compression,  Oatun  Locks,  P^)|^^  46. 
Discharge,  Oatun  Locks,  P-II9  117;  F-ia,  77. 
Foundations,  Oatmi,  P-O89  58. 
Foundatkms,  Pacific  locks  and  dams,  P-09^  62. 
Oate  forcing  machines,  miter,  P-14, 108L 
Oate  machines,  spillway,  P-13, 94;  P-14, 110. 
Oate  moving  machines,  miter,  P-14, 106. 
Locks,  Oatun,  P-IS,  127. 
Material  from  vicinity  Oatun  Dam,  P-08, 136, 

138. 
Mechankal,  engineering  tests,  P-lOb  260. 
Miter-forcing  tests,  P-13, 91. 
Bock,  Oatun  Dam  studies^  P-OS.  196,  pis. 

101-104. 
Bock,  permeability  of,  apparatus  for  testing, 

Oatun,  P^S*  196,  pi.  62. 
Sand  tests,  apparatus,  Oatun  Dam  studfes, 

P-08, 196,  pis.  105, 106^ 
Seepage,  Oatun  Dam  studies,  P-08,  196,  pis. 

89-97. 
Soils   and   materials,    Oatun   Dam   studies, 

P-08, 132, 184, 139. 
Testing  engineer,  P-1 1, 239. 
Towing  tests,  P-ld,  pi.  85. 
Towing  steamships,  P-13y  92L 
Valve  machine,  P-13, 89. 
Valves,  P-13, 88. 
Valves,  guard,  P-14, 104. 
Valves,  locks,  P-11, 67;  P-ia,  72;  P-13, 77. 
Valves,  rising  stem,  P^12, 73. 


Valves,  StoDey,  F-ll,  100, 117,  pL  1. 
Yoke  for  lock  gates,  steel,  P-ll«  u»,  i^  1 

Thatcher, BI. H.    (See  Noe.  2^7,  225,  p.  md 
this  Index.) 

Third  DhMon,  Olllee  CHitef  Bii«fiieer.  (a« 
No.  244,  p.  2367  of  this  Index.) 

TMfls.   (See  Meteorology.) 

Balboa  and  Cristobal  data,  F-IO^  289,  SBO. 
Cooditlons,  Pun,  282;  puia,  237;  ^13, 2S. 

233;F-14,144,150. 
Ranges  of,  P-10^  289. 
Beoorda,  P-12, 22il 
Tidal  extremes,  F-H,  350. 

Special  tUe  traces,  PM>8, 204,  pis.  80,8L 

Tiger  HOI  Dmnu   (See  Ko.  36,  p.  2361  of  tlikb- 
dex.) 

TOe. 

Shops,  P-14, 173. 

Vitrified  tile  ducts,  lock  machiiKry,  P-13, 9;. 

Timber. 

Possibilities  of  the  sane,  P-13, 567. 
Clearing  timber  and  brush  from  T^Va  Gatoc, 
P-09^  80;  PuiOb  153;  P^ll,  I48w 

Tlmberini^. 

Timbering  and  lining  tunnel,  Miraflons  F-09; 
142,  pi.  70. 

Tbnckeepinc  P-14i  60, 405. 

1913.  JurlsdiotiQQ  of  Q.  M.  department  o- 
tended  from  Porto  Bello  to  Balboa,  and  tisK- 
keeping  oentraliaad  fai  the  chief  Q.  M.  oflke. 
To  this  force  later  af^niwl  tjin^vypfpe  fcr 
various  offices  at  headquwters.  When  &« 
division  undertook  installation  of  maOausy 
at  locks  the  timekeeping  of  this  dlvfaioD  ab> 
turned  over  to  ttmekeeping  force  of  Q.  V. 
department  Same  done  when  fortificatiss 
dlviskdi  organised,  and  results  obtained  fna 
consolidatiMi  so  satisfootory  as  to  lead  ts 
oonsolidating  all  timekeeping  under  ooe 
head.  This  done  gradually  under  emnioer 
of  accounts.  In  order  that  it  might  be  property 
started,  and  when  all  work  of  tha  kind  for 
all  departments  and  dhisions,  except  centnl 
division,  combined,  timekeeping  ioa»  tonxd 
over  as  part  of  organ  liatton  of  ioarth  dirigg 
of  O.  C.E.July  1,1913.    P-13, 1,2. 

Tlncamer,  E.   (See  No.  164,  p.  2365of  thblodaz.) 
ThmU  Hotel,  P^>7, 80,  pis.  96,97.    (SeeHbtds.) 


Fill  at  Oatun  Dam,  P-08, 6L 

Tolls.   (See  Orders,  Executive.) 

1911.  Tolls  and  opening  of  canal:  Estimattd 
date  for  completion  of  canal,  based  on  tepati 
of  Board  of  Consulting  Engineeis,  1906  (m 
No.  183,  p.  2365  of  this  Index),  fixed  at  las. 
1, 1915.  Meantime,  work  advanced  rtpidBy, 
and  apparent  It  would  be  possible  to  pss 
vessels  at  least  a  year  earlier.  ShippiDg 


[See  pp.  2357-2360  fori 
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tnterestB  of  world  raised  question  of  tolls  in 
July,  1910,  and  urged  early  settlement. 
Attention  called  to  fact  that  at  least  18 
months'  notice  of  rates  should  be  given 
that  s&ps  might  be  taken  in  time  to  change 
routings  that  would  follow  if  canal  were 
used.  Inquiry  developed  fact  that  organisa- 
tion of  new  companies  lor  use  of  canal  con- 
templated, provided  rates  should  be  at- 
tractive. Developed,  also,  that  two  years' 
advance  notice  desired  to  permit  building  of 
necessary  ships. 

To  determine  date  when  cabal  would  be  ready, 
a  board  convened,  composed  of  those  charged 
with  the  work.  Annooneement  made  that  all 
concrete  in  locks  at  Oatun  would  be  laki  by 
June  1, 1912,  and  In  locks  on  Pacific  side  by 
Oct.  1, 1912;  that,  assuming  gates  completed 
by  June  1, 1913,  looks  would  be  ready  for  use 
on  this  date  if  operating  machinery  installed; 
that  work  on  spillway  at  Gatun  would  be 
completed  to  elevatkm  50'  by  Apr.  1,  1912, 
and  entire  dam  finished  by  close  of  dry 
season  of  1912-13;  that  excavation  through 
Cutebra  Cut  would  be  completed  by  July  1, 
1913,  if  no  more  material  due  to  slides  had 
to  be  removed  than  was  estimated;  and  that 
exterior  channels  would  be  sufficiently  ad- 
vanced to  pass  shipping. 

Need  Ibr  legislation  to  fix  tolls  urgent.  Time 
can  be  saved  in  making  public  announcement 
of  rates  by  compiling,  in  advance  of  legisla- 
tive action,  data  of  amount  of  traffic  that 
will  probably  use  canal  and  formulation  of 
rules  by  which  tonnage  of  ships  to  be  deter- 
mined. Steps  to  this  end  taken.  P-ll,5&-fl0. 

1912«  Division  engineer  of  the  central  divi- 
sion reported  at  close  of  year  that  if  no  more 
material  due  to  slides  had  to  be  removed 
than  increase  which  revised  estimates  of 
July  1,  1912,  contemplated,  excavation 
through  Culetnra  Cut  would  be  completed 
July  1,  1913,  or  the  same  date  fixed  a  year 
ago.  Though  additional  dldes  have  oc- 
curred since  dose  of  fiscal  year,  there  has  been 
no  decrease  in  force,  so  that  It  Is  still  possible 
to  complete  it  as  predicted,  though  date 
must  depend  upon  slides.  In  Atlantic  di- 
vision concrete  work  at  north  end  of  locks 
remains  to  be  completed.  Excavation  in 
area  below  by  dredging  not  begun  until 
Feb.,  1912,  and  reported  by  division  engineer 
that,  due  to  slides,  date  for  completing 
concrete  will  be  June  30,  1913.  On  account 
of  increase  in  additional  quantity  of  dry  fill 
to  be  added  to  dam,  July  1, 1913,  now  date 
fixed  for  completing  this  work,  and  Aug.  1, 
1913,  fixed  as  date  ibr  completing  Oatun 

%    spillway. 

In  the  Pacific  division  the  division  engineer 
estimates  locks  will  be  completed  by  Jan. 
1,  1913,  by  which  date  dams  at  Pedro 
Miguel  and  Miraflores  will  also  be  finished, 
and  spillway  at  Miraflores  Locks  will  be 
completed  by  June  30,  1913.  Delay  of  7 
months  in  delivery  of  dredge  "Corosal" 


threatened  delay  in  completing  excavation 
in  channel  below  Miraflores  by  the  amount 
estimated  dredge  would  remove  in  that  time. 
A  large  portion  of  excavation  win  be  done  by 
steam  shovels,  thus  reducing  length  of  time 
sufficiently  to  permit  completion  of  channel 
by  June  30, 1913. 
Contract  fbr  lock  gates  not  been  carried  out 
as  rapidly  as  expected,  and  contractor  called 
upon  to  finish  gates  in  one  flight  of  locks 
first,  so  that,  if  rest  of  work  is  in  condition, 
passage  of  ships  can  be  permitted  by  use 
of  one  flight  Delays  in  delivery  of  lock 
machinery  and  aocessorfes,  but  assistant 
chief  engineer  so  organising  work  as  to 
have  completed  sufficient  machinery  to 
meet  conditions  that  lock-gate  contract  will 
furnish.  Probable  that  certain  features  of 
work  will  not  be  finished  until  some  time 
after  first  vessel  passes  locks,  such  as  power- 
generating  station,  transmission  line,  aids  to 
navigation,  etc.,  i^iich,  though  important, 
not  esaantial  to  preliminary  trial  of  system. 
F*13,66,07. 

1913.  Concrete  work  of  locks  completed,  and 
but  Cor  slides  central  division  would  also  be 
finished.  Contract  for  completion  of  gates 
extended  and  contemplates  flnfahtng  up  all 
work  on  one  flight  throughout  by  Oct  1, 
1913.  Work  on  installation  of  operating 
machinery  concentrated  to  meet  this  condi- 
tion of  lock  gates,  and  believed  that  one 
flight  of  locks  throughout  will  be  ready  for 
operation  Oct  1,  1913,  except  fender  chains 
and  control  houses,  but  electrical  current 
from  existing  power  plants  will  be  usable 
untfl  completion  of  hydroelectric  station. 
Assuming  the  lake  level  at  elevation  £0, 
July  1,  with  average  rahiy  season,  lake 
should  reach  elevation  85  by  Dec.  1,  1913. 
Rainfall  during  May  excessive  and  above 
average;  rainfall  durfaig  July  below  average, 
so  that  the  lake  has  not  reached  elevation 
that  it  should  have  at  this  time  by  about 
3i'. 

Slides 'which  occurred  to  prevent  oomple. 
tkm  of  cut  as  anticipated  a  year  ago  are 
at  Cucaraoha,  east  side  opposite  Culebra, 
two  in  vicinity  of  Empire  suspenskm  bridge, 
relatively  small,  and  one  opposite  White 
House.  With  exceptkm  of  Cucaracha  slide, 
these  could  probably  be  removed  in  dry  by 
Jan.  1,  1914,  but  removal  of  Cucaracha  slide 
in  dry  would  require  untfl  Apr.,  1914.  Mate- 
rial can  not  be  handled  expeditiously  by 
steam  shovels  during  wet  season,  but  lends 
itself  to  economical  removal  by  hydiaulio 
dredges.  Except  at  Cucaracha,  existing 
channel  by  slides  is  to  full  depth  and  of  a 
width  of  at  least  200'  at  bottom.  Assuming 
that  all  slides  were  removed  by  steam  shovels 
in  dry,  water  In  lake  could  not  be  raised 
above  elevation  60  and  still  be  kept  out  of 
cut  by  dike  at  Oamboa,  so  that  after  advent 
of  dry  season  it  would  not  be  possible,  under 
normal  conditions,  to  secure  full  lake  level 
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iintfl  Oct.  or  Not.,  1914.  Material  in  aU 
slides  can  be  Imndlfld  adTantagBoosly  by 
diedglng  fleet,  augmented,  as  it  will  be  later, 
by  two  15-yard  dipper  dredges  under  con- 
tract Tbey  will  operate  against  banks  in 
every  case  and  will  not  be  excavating  for 
full  depth  of  45'.  Sea4evel  sections  by  time 
dredges  can  be  moved  into  cot  will  be  in 
condition  for  passage  of  ships  of  heaviest 
draft. 

General  belief  that 'effect  of  water  in  cot 
would  retard  slides  end  ezperioDoe  below 
Oatun  Locks  in  sustaining  power  of  water 
against  slides  ftilly  JnsUfles  this  belief;  on 
the  other  hand,  geologist  of  opinion  that 
water  may  to  some  extent  develop  new 
slides.  Again,  much  ado  made  in  1909  over 
seamy  character  of  rock  on  Isthmus,  through 
which  water  flows  quite  rapidly,  in  conse- 
quence of  which  question  raised  that  lake 
might  leak  oat  through  seams  and  crevices. 
If  these  things  liable  to  occur,  sooner  the 
better,  If  official  opening  of  canal  is  to  occur 
Jan.  1,  1915;  for  if  water  were  not  admitted 
"this"  itJl,  but  were  deferred  until  May  1, 
1914,  fun  height  could  not  be  reached  until 
Oct,  1914,  leaving  little  time  for  determina- 
tton  of  these  questions.  These  considerations 
led  to  conclusidn  that  water  should  be  turned 
into  cut  at  earliest  date  practicable  for  getting 
dredges  to  work  on  slides.  Dredges  can  be 
passed  into  cut  as  soon  as  gates  of  one  flight 
completed,  and  this  is  reasonably  certain  to 
be  the  case  by  Oct.  1.  With  average  rain- 
fall, lake  should  reach  elevatton  approxi- 
mately 70  by  Oct.  10,  and  greater  height  of 
water  against  dike  which  excludes  lake  from 
cut  at  present  would  not  be  safe.  Present 
plans  based  upon  blowing  up  of  Gamboa 
Dike  Oct.  10,  its  removal  by  dredges  im- 
mediately thereafter,  transfer  of  two  suction 
dredges  and  ladder  dredge  "Oorotal"  to 
Cucaracha  slide,  smaller  dipper  dredges  to 
work  on  other  slides  until  full  width  of 
channel  attained,  and  passage  of  vessels 
through  canal  as  soon  as  channels  of  full 
depth  and  of  sufficient  width  secured. 

Erroneous  impression  caused  by  announce- 
ment that  water  will  be  turned  into  cut  Oct. 
10 ,  as  it  seems  to  have  been  assumed  that  canal 
will  be  practically  finished  on  that  date. 
Before  boats  can  be  passed  it  will  be  neces- 
sary to  remove  Gamboa  Dike  by  dredges 
and  to  remove  slides  as  already  outlined. 
Passage  of  oommeroial  vessels  dependent, 
therefore,  upon  the  time  when  proper  chan- 
nels can  be  dredged  through  slides;  should 
addittonal  ones  occur,  they  will  necessarily 
advance  the  date  when  this  will  be  accom- 
plished.   P-ld,  69-71. 

Executive  order  fixing  tolls,  ]^13»  615. 

Tools. 

Foundatfons  for,  shops,  P*13, 201. 

List  of,  by  classes  and  locatkm,  F-10»  210. 

Topogiapliy. 

Ck>astal  plain  type,  P-13, 582,  pi.  07. 
Oatun  Dam  studies,  F^S*  196,  pi.  86. 


Hffl  type,  Zkm  Hfil,  P-18»  582,  pis.  65, 6& 
Rock  contours,  Oaton  Dam,  P-08,  lK»pL  Ito. 
Sites,  Gatun  Locks,  F-08»  125,  pL  56. 

Torque.  « 

Gate  valve  machines,  Miraflores,  P-14,  pL  :& 


Tests,  various  speeds,  1^13, 9.    (See  Teits.) 

Toweta*  JUnge.   (See  Ranges.) 

Towing.   (See  Gates;  Locks;  Looomotivw.) 
Devices,  F-10. 56;  P-ll«  79;  F^19,8S. 
Electrie  locomotives  proposed,  F-10^  pL  fi; 

p-ia,92. 

Loeomotives,  distrlbatlan  of,  F»14, 109. 

Towing  machinery,  F-09^  39. 

Tests,  Panama  R.  R.  sh^,  ^13,  93,  pL  & 

(See  Tests.) 
Tracks,  rack,  P-ia,  108,  pi.  & 
Track  material,  F*ia,  91;  F-14, 13,  lOk 
Tracks,  steel  girders,  ^18, 106,  pL  7. 

Towns.   (See  CItlos;  MunicipalitiEs.) 
Lots,  Executive  order,  F-1 U  433. 
New  towns,  F-12»  282,  pL  0& 
Site,  Balboa,  P-18»  180;  F-14»  46,  pL  111 
Sites,  permanent,  F-13»  pL  96. 
Subsurface  structures,  Balboa,  F-14, 235. 
Subdivision,  Balboa,  F-14, 223. 

Tracks.   (See    Atlantfc    Dtvishm;  Oentnl  Pi- 

vision;    Dumps;    Locks;    Pacific  DirisiEc;: 

Panama  R.  R.) 
Barbacoas,  Pi4>8^  205. 
Bridges,    track   span,   electric  trmsmissic, 

F-14, 101. 
(Causeway  for,  nortii  of  Qttam  Locks,  ^-U 

138,  pi.  24. 
Central  division,  F^O,  90,  pL  28;  P-10.  IK 

F-11, 141;  P-13, 152;  F-13, 144. 
Construction,  Pacific  termhials,  P-13,20i 
Constructian,   Miraflores,   P-IO^  170;  P-^^ 

163;  F-12,176;  F-13, 166. 
Construction,  Pedro  Mlgnel,  F-10, 166;  Ml 

150;  F-IS,  172;  F^IS,  163. 
Chilebra  diviskm,  F-08, 39, 56, 160,  pi.  »• 
Dumps  and,  Culebra,  F4>8, 56. 
Erection  tracks,  emergency  dams,  P-13»  {i  i^ 
Girders,   towing  kxnmotive  tracks,  Gito^- 

F-13, 108,  pi.  7. 
Joining  track,  emergency  traffic,  F>1<\  197. 
Laid  and  removed,  F-14, 212. 
Locatkm,  etc.,  P-IIH  145;  F-11.  141;  P-1^ 

168;  P-13, 14& 
Lock  and  dam  work,  F>09^  93, 95^ 
Material  for,  looks,  F-14, 108. 
Panama  R.  R.,  F^W,  203;  F-11, 198;  M* 

282. 
Quarry,  Anoon,  F-09^  98L 
Rack  track,  P-18, 108,  pL  8;  F-14i  I*  i^ 

Towing.) 
Refocatfon,  Pacific  terminal,  F-18, 19&> 
Reservoirs,  to,  P-03,904. 
Standard,  Panama  R.  R.,  F-4M,  9(0. 
Termfaials.   (See  Terminals.) 
Tiger  HiU,  F-08, 205. 
Towing-track  material,  P-18, 91. 
Throwing,  FM>7, 81, 48,  pis.  30, 3L 
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^^  trains,  «^^7,  jb.  pi  ,^.  -  . 
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of  this  Index.) 


'»SO0 


»asH.  Ttai«  Of.  (See  Nos.  19, 1«,  nn  oa*, 
of  this  Index.)  ^*  ^^'^^^^ 

T~sit,  time   of,   through  Isthafcn   <> 
Appendix  G.    Report,  Uthmian  Canal 
miaionNo.1.    P-oa,  2«^.m 
ittne  for  peasa^e  of  a  ship  through  n 
isthmian  canals  depends  upon  the 
MtBfaiable  and  permissible  hi  the  vifc.^i 
wJtions,  and  the  delays  oocasJoned  b^^^^^ 
■ees  and  by  meeting  other  ships,  etc       *^^ 
f»M8ion  embraces  4  types  of  ships:  (a>"a-a 
by  SO'  by  ttcr,  1,900  I.  H.  P.;  (b)  32'  i 

^lif^'^^-^-^'  (0)32' by  00' by 
3,300  I.  H.  P.;  (d)  ay  by  70'  by  660' 

»•  H.  P.    Fresh-water  draft.    Powet' 
I2i  miles  hi  open  sea.   Statute  miles  uai 
discuslon.  Coefllclents.  Avaflabtodati^- 
pertmenta  in  France  and  Oermany  bq-L 
f^Md  by  Mr.  Ehiathan  Sweet;  ai^v^ 

P;;^  by  Herr  R.  Haack,  who  ooniSf 
experiinente  as  to  movements  of  bonSf 

s^^nale,  etc.,  soggestiveand  usefS^T* 
discussion;  b«jk  current;  approxlmatT^ 
mulaforb«5kward  current;  ^^^^1^ 
tor  back  conent;  tnctive  rasistanoe-  ^ 
'wmi  current  past  a  ship  hi  a  canal-'  «x. 
^*«^8   ta   St  Clair  Flats  Canal;  UKw 
Observations  at  St.  Clair  Flats  Canal  <i 
^^  of  ships  (Tables  I  and  U);  ia^ 
wad  reaistaaoe;  shoal-water  deduction: 
cohitionof  attafaable  speeds;  speeds^ 
and  curre  drawn.  ^*^ 

Tabte  in:  Calculated  speeds  through  lat,. 

^^^  «w  a  speed  of  2.6  miles  per  ^^^ 


of 
3d 
In 


of 


Speed  through  St.  Clair  Flats  Canal  H,^ 
^regulations.    Reduction  of  speed  iS?* 

Iffo  Huron  snd  in  St.  Clafr  FlsteT?^ 
^^*fcaiated  speeds  may  be  too  hJgh      * 
«^Mcnis  In  Sues  Canal.    Obsarratlo^ 
KJbJ  Canal.   Speed  limit  fl»d  by  b.^-^ 


t 


^*, 


"»»«nts.    Redaction  of  speed  on  curv^JP 
304e2'''^H.  Doc.  740, 6^2-^ 


SL  I:*'^'^  Of  speeds  Pfopo-d  as  a 
tt^.wu!*'^**^  the  time  of  transit 
Jj;^^ja»  l^ttiaina  and  Nioarag^ 

^c!^'I^  **'  tranalt  through  the  Panama 
^ij"*^^   alloi^anoe  for  meetbigs  or 

^  VI:  Ttoe  of  transit  through  the  Klca- 
rwa  Canal  wltbout  allpwance  for  meeting* 
l«taS^' '^^^' *^    Thne  oonsomed  by 


«r 


n< 


«mptyteg  locks,  P-^^o,  26& 
Table  Vm:   Time    required 

Table  IX:  Time  loet  by  lockages  on  the 
route,  PiiOO,  267. 

Table  X:  Time  lost  by  lockages  on  tty&    I^lca- 
«««*  route,  V^-00•  267.    Delays  at  ixa00^izig 
pohits.    Meetings  In  channels.    Ifeeetzass  In 
narrow  chanziel  sections. 
Table  XI:  I>elay  et  meeting  pofaits  ixa    oaxxai 

BBOtlon  lao'  wide  at  bottom,  F-0»,  aftS. 
Table  XII:  Muxxiber  of  meetings  for  eaolx  slxlp 
in  the  canal   sections  of  the  Panama    — 
and  deley^s  tlteref  rom,  F*e9, 260. 
Table  XIII:  T<^umber  of  meetings  for  aeclx 
in  the  canffcl  sections  of  the  Nicaragua 
and  delays  tberef rom,  P-99,  260. 
Table  XIV:   I>elay  at  a  meethig  pohit  in. 

channel  In  Saoi  Juan  River,  Lake  Ni 

or  Panama  Say,  P-99, 209. 
Table  XV:  T*^iixiiber  of  meetings  for  eacH 
in  the  cbamael  excavated  in  Panama 
and  delays  tlierefrom,  ^-99, 200. 
Table  XVT:  'N'umber  of  meetings  for  eacli 
in  the  cliaxixsel  excavated  in  the  San    ' 
River     axiil      ILAke    Nicaragua,    P-OO* 
at    locks,  average  delay  to 


\ 


ship. 

able  :xrVXI:   Delay  caused  by  a  meeting 


Table  ^ . 

Bobio  X^oclcB,  P-90, 270. 
Table  I^CVIII:  Delays  caused  by  meetto^s 
eacb  of  tbe  locks  or  flights  of  the  Pan^j 
route,  g^«00>  270- 
Table  SIXX:  Delays  at  meetings  of  each  of  t. 

loclce  of  tJie  Kicaiagua  route,  P-Odt  270. 
Table  JCJCz  dumber  of  delays  whDe  awai^ 
lockage    on   the  Panama  route,  and  deli 
tberefroxxi,  P-99, 271. 
Table  "JCXXz  Number  of  delays  whQe  await;aj 
lockaSA  ^"^  ^be  Nicaragua  route,  and  delc^ 
tberefxoxa,  P-99, 271. 
Table  3CXII:  Time  of  transit  across  Isthxn 

P-00.371. 
Total  tlxuB  of  transit,  Panama  route:  (a)  11. 
n>>    11.8»f  («)  12.79,  (d)  14.27  hours.    I^f, 
r^^ua  route:  (a)  30.11,  (b)  32.30,  (o)  T ' 
^^y     37.67   hours.      Assumed   that  pa 
nlaoes  "Where  ships  can  tie  up  will  be 
^^r^^oA   at  intervals  of  5  miles  in  all 
sectioxis,   and  that  navigation  can  1 
xiJs^^     P-99, 271. 
T>f»gmxo^  showing  depression  of  water  sixrS 
^«^;ijsed   by  a  ship  moving  in  a  rsstric^ 
obaxinel,  P-99, 272. 
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Diagram  showing  speed  curves  for  restricted 
chaxmels,  P-00, 272. 

Transportatloii.    (See  Nos.  68, 266,  pp.  2363,2868 
of  this  Index.) 
Anal>-8i8,  from  Isthmus,  P-13»  384;  P-14|  206. 
Atlantic  division,  P-12, 141;  F-13»  136. 
Central  division,  P-10, 144;  P-11,  140;  F-12, 

151;P-13.147. 
Culebra  division,  M7, 42;  P-08, 39. 
Deductions  from  pay  for,  P-08«  249. 
Division  of  transportation.    (See  No.  266,  p. 

2368of  this  Index.) 
Equipment  for,  P-00«  74;  F^ll«  131. 
Excavation,  P-09, 74. 
Laborers,  P-07, 140;  P-08»  249. 
Livery,  P-07, 105. 
Local,  P-08, 230. 
Prisoners  through  lone,  P-07, 149. 

TnuispoffCatloii,  Canal. 
Accidents,  P-14, 263. 
Reports.    (See  No.. 266>  p.  2368  of  this  Index.) 

TiansporCatton,  Water.   (See  above.) 

Atlantic  division,  P-10, 119;  F^ll,  112lP-13» 

120;  P-13, 113. 
Atlantic  terminals,  P-149  226. 
Transporting  power  of  water,  .Oatun  Dam 
studies,  PM>8, 176. 

Tiavellns  Expenses.   (See  Expenses.) 

Tnasurer. 

Balance  of,  P-08, 350. 

Treasurer  of  xone  to  be  disbursing  officer  of 
Isthmian  Canal  Commission,  P-04,  53; 
P-05,72. 

Tnasmy.    (See  Funds;  see  No.  47,  p.  2362  of  this 
Index.) 
Canal  Zone,  and  funds,  F-13*  471;  P-18v  475. 
Condition,  P-1 1,432. 

Treaties,  Etc.    (See  Nos.  23, 29, 263,  pp.  2361, 2362, 
2368  of  this  Index.)   (See  Acts;   Panama 
Projects.) 

Acts  of  Congress  and,  relating  to  the  Isthmian 
Canal,  P-1 1,543. 

Acts.  "To  incorporate  the  Maritime  Canal 
(3o.  of  Nicaragua."  U.  S.  Congress.  Inoor^ 
poratOTB:  "Billings,  Daly,  Ammen,  Stout, 
Hotchkiss,  Beale,  Hitchcock,  Goodwin, 
Cheney,  O'Shaughnessy,  Taylor,  Miller, 
Crowninshield,  Menocal,  Stebbins,  Garrett, 
Aldige,  Lancaster,  Mills,  Kissell,  Fairbanks, 
Robinson,  Darling,  McDonald,  Roosevelt, 
Devries,  Thompson,  Parr,  etc."  1889. 
F«09,401. 

Colombia.  Convention.  "Of  alienage,  com- 
merce, and  navigation."  Republic  of  Co- 
lombia and  French  Republic  1802.  SuArei- 
Manclni.    P-OO,  459. 

Colombia.  Conoe^sion.  Wyse  concession.  1878. 
Contract  for  the  construction  of  an  interooeanio 
canal  across  Colombian  territory.  Lucien  N. 
B.  Wyse,  chief  of  the  Isthmian  Scientific  Sur- 
veyfaig  Expedltton  fai  1876,  1877,  and  1878; 
member  and  delegate  of  the  board  of  directors 
of  the  International  Interooeanio  Canal 
Association.  P-OO,  473.  Additfonal  con- 
tract modifying  that  of  1878, 1890.   Mr.  Wyse 


as  special  representative  of  the  nv  i  ->.  - 
Compc^^  UnJversaUe  da  Canal  di'  r.  -. 
J^^Oi  479. 

Cotombia  to  New  Company  of  tbp  ?^'.iri 
Canal.  Contract.    Of  extension.  Fr^ 
of  6  years  granted.    1900,1904.   P•^^ 

Memorandum.      Legal  status  of  ttv  N-* 
Panama  Canal  Co.,  indudin^;  trr.  j 
of  French  laws  and  Judicial  derr^^-:  ..' 
ing  its  organisation,  and  the  cborttr :' 
company.    Extract  ftom  the  ]u:.-Tri-r-  . 
the  civil  tribunal  of  the  Seine,  Feb.  4.  :- 
pronouncing  the  dissohitioa  of  lb"  >  ' 
pagnie  UnlverseUe  du  Canal  Inttra^^  .- 
de   Panama,   and   appointing  a  n.-<\:<  : 
P-Oa,  485.    Act  of  July  1,  1S83,  M.-: 
liquidation  of  the  Universal  Compirv  y.  - 
Panama    Interooeanic   Canal,   P-99,  '^ 
Charter  of  the  New  Paoama  Canal  r.> ,  > 
P-Oa,  488.    Ratification  of  charur  o!  N 
Panama  Canal  Co.,  P-09,  497.    U^  . 
thorizing    the    Compagnie    Uni^or:*!?   ' 
Canal  Interoceanique  de  Panam:^  \  > 
in  France  securities  repayable  ^fti**:  " 
pi^a,  602.    Law  of  July  15, 1>«*.  arr  -    . 
sale  of  lottery  bonds  at  reduced  ratt^s.  P-!ts 
502. 

Colombia,  with  Francois  Mance,  er.:i'>^'  -- 
rector  of  the  operations  of  the  liq-nH>: 
tbe  Isthmus,  special  repre9P0tati\f  cf  it  '- 
oeiver  of  the  Compagnie  UniversplV  iu  < 
de  Panama.    Contract.    Of  extension   .^ 
ToPanama  Canal  Co.,  in  liquidai>ni.  P-'A 
481. 

Colombia  and  Panama  R.  R.  Co.  (ur-^' 
1867,1876,1880.     Contract  refbrmativ.     :' 
of  Apr.,  1860,  concerning  the  coii^tn  ^ 
a   railroad,  from  one  ocean  to  tu  i   ' 
across  the  Isthmus  of  Panama.   P-d^t.^ 

Cotombia  and  Spain.  Treaty.  ISM.  Of  >«^ 
and  friendship.    P^9d,  461. 

Costa  Rica  to  Nicaragua  Canal  A&^  b'^  - 
New    York.      Concession.     188.S.    A. 
Menooal  acting  in  behalf  of  the  aasa...' 
«♦  ♦  ♦   Grants  ♦  •  •  the  excluiKt  •  r  • 
ilege  to  excavate  and  operate  a  m-j*:: 
canal   between   the   Atlantic  sni  ^-  ' 
Oceans,  running  either  wholly  or  in  i-"^ 
'through  the  territory  of  tlie  said  K<;' 
or  along  the  whole  or  a  part  of  tur  ic 
line    with    the    Republic   of   Nicx>'^ 
P-00,  431. 

Costa  Rica  and  other  countries,     ^p^>^" 
(France,  1848.    Hanse  Towns,  1M\   ^  •  - 
Britafai,  1840.     Spain,  1850.    V.  S..  :< 
Netherlands,  18S2.     Belgfaun,  1^^    I'^ 
1863.      Nicaragua,  1868,  1800.     Gerxu: 
1875.     Guatemala,  189iS.     Honduras.  >- 
P-90.429. 

Costa  Rk!a  and  Spahu     Treaty.    Of  m  : 


;.•■-. 


nition,  peace,  and  Iriattdshlp.  1^30.  Vc 

.Pidal.    P-09. 421. 
Costa  Rica  and  U.  S.    Treaty.  Of  fritrisir 

commeroe,  and  navigation.    ISSl.   ^  '^ 

Daniel  Webster.   P-00, 417. 
Costa  Rica  and  U.  8.    ProtoooL   -In  ^-' 

to  future  negotiations  for  the  coo57a::i^ 


rv  pp.  2357-2360  fori 
explaiiations,  etc.     J 
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of  an  intinvoMnJc  canal  by  way  of  Lake 
Nicaragua."    Calvo-Hay.    1900.    P-00. 443. 

England  and  U.  S.  Treaties.  1860.  Clayton- 
Bulwer.  Convention  aa  to  ship  canal  con- 
necting Atlantic  and  Tacifio  OceanA.  Ar- 
ticles: Declaration  as  to  control  of  canal, 
occupation  of  territory,  and  oommercial 
advantages.  Neutrality  of  canal  in  case  of 
war.  Protection  of  construction.  Mutual 
influence  to  flBcilitate  construction.  Quar- 
antee  of  neutrality.  Cooperation  of  other 
States.  Mutual  enoouragement  to  speedy 
construction.  Protection  to  other  commu- 
nications.   Ratification.    P^-09, 385. 

Great  Britain,  P-11, 545, 548. 

New  Granada  add  France.  Treaty.  1856.  Of 
amity,  commerce,  and  navigation.  Pombo- 
Roslan.    P-99,453. 

New  Granada  or  Colombia  with  other  coun- 
tries. Treaties.  (Netherlands,  1829.  Ecua^ 
dor,  18S6.  Venezuela,  1842.  Chile,  1844  (2). 
U.  S.,  1846,  1879.  Sardinia,  1847.  Uanse 
Towns,  1854.    France,  1856,  1892.    POTtugal, 

1857.  Great  Britain,  1866.  Peru,  1870.  Spain, 
1881.  Germany,  1892.  Italy,  1892.)  P-90, 
463. 

New  Granada  and  U.  S.  Treaty.  1846.  Treaty 
of  peace,  amity,  navigation,  and  commerce. 
Mallarino-Bidlack.    P-99,  445. 

Nicaragua  and  American,  Atlantic  &  Pacific 
Ship  Canal  Co.  Contract.  1849.  Company 
composed  of  Cornelius  VanderbUt,  J.  L. 
White,  N.  H.  WoUte,  eto.  "For  facUitatfaig 
the  transit  across  the  Isthmus  of  Nicaragua 
from  the  Atlantic  to  the  Pacific  Ocean,  by 
means  of«  ship  canal- or  railroad."  P»99, 
509. 

Nicaragua  and  Costa  Rica.  Treaty.  For  the 
excavation  of  an  intorooeanic  canal.  1869. 
Montealegre-Kimfaiez.    P-99, 425. 

Nicaragua  and  Edward  Eyre  and  E.  F.  Cragin, 
for  construction  of  the  intor-oeeanic  canal. 
Contracts.    1898.    P-09,403. 

Nicaragua  and  various  foreign  countries. 
Treaties.     List.     Bpahi,     1850.     Belgium, 

1858.  France,  1850.  Great  Brltahi,  1860  (2). 
Italy,  1868.  U.  S.,  1867,  1884.  Costo  Rica, 
1860.    Germany,  1896.    P-99,383. 

Nicaraguft  and  France.  Treaty.  1859.  "Treaty 
of  amity,  comnmoe,  and  navigation." 
Jeres^Sartiges.    P-09, 375. 

Nicaragua  and  Great  Britahi.  Treaty.  1860. 
"Relative  to  the  Mosquito  Indians  and  to 
the  rights  and  claims  of  British  subjects. 
Zeledon-Wyke.    P-99,365. 

Nicaragua  and  Great  Britain.    Treaty.    1860 
"Of  friendship,  commeroe,  and  navigation. 
Zeledon-Wyke.    Denounced  by  Nicaragua, 
1860.    F«e9, 360, 374. 

Nicaragua  and  Atlas  Steamship  Co.  (Ltd.). 
Contract.  1897.  Traaslatfon.  "With  the 
object  of  expediting  steam  navigation  on 
Lake  Nicaragua  and  the  River  San  Juan 
del  Norte,  *  *  *  of  facilitating  communi- 
cation with  the  Atlantic  coast,  *  *  *  and 
in  the  hope  of  oommercial  and  agricultural 


tr 


tt 


development  that  shall  improve  the  con- 
dition of  the  country."    P-Oa,413. 

Nicaragua  to  Nicaragua  Caaal  Associatkm  of 
New  York.  Conoessfons.  1887.  C4rdena»- 
Menocal.  "For  a  maritime  interooeanic 
canal."    P-90,889. 

Nicaragua  and  U.  S.  Convefition.  1840. 
"Having  in  view  the  grand  design  of  open- 
ing and  establishing  through  the  territories 
of  (Nicaragua)  a  passage  and  communication 
between  the  Caribbean  Sea  and  the  Pacific 
Ocean,"  eto.  Elijah  Hise,  charge  d'affaires 
of  U.S.    F^«9.503. 

Nicaragua  and  U.  S.  Treaty.  1867.  "Of 
friendship,  commerce,  and  navigation,  and 
as  to  isthmian  transit."  Ayon-Dicldnson. 
F-99, 353. 

Nicaragua  and  U.  S.  Treaty.  1884.  "Pro- 
viding for  the  constructfon  of  an  interooeanfo 
canal  across  the  territory  of  Nicaragua." 
Frelinghuysen- Zavala.    P-99, 359. 

Panama.  F^>4, 25;  P-11, 552. 

tfscs* 

Grubbhig  and  clearing,  Gatun  Lake,  P-OO* 
80.    (See  Timber.) 


Executive  order  relating  to,  P-11,  433;  P-13« 
617. 

Trestles.   (See  Dumps.) 

Driven,  central  division,  P-IO.  147;  P-ll« 

143;  P-IS,  155;  P-13, 151. 
Connecting  with  old  Frencli  bridge,  Gamboa, 

P-Oa,  216,  pi.  17& 
Naos  Island  dump,  P-12, 170,  pis.  44, 45. 
Pacific  terminals,  P-14, 221. 
Storage  trestles,  Miraflores',  P-10, 164. 
Storage  trestles,  Pedro  Miguel,  P-10, 162, 196, 

pi.  44. 
Temporary  tresties,  Panama  R.  R.  rdocatkm, 

P-09, 142,  pi.  74. 
Toro  Point,  P-11, 132,  pi.  4. 
Toro  Point  breakwater,  P-11,  pi.  4. 

Trials. 

Executive  order  relating  to  trial  by  Jury, 
P.13,631. 

TriangiiUition. 

Map,  progress,  P-10,  pi.  137. 
System,  P-11,  pi.  127. 
Station,  P-10, 303,  pi.  64. 
Surveys,  ete.,  P-10, 279;  P-11, 272. 

Trusts. 

Trust  funds,  P-08, 350. 

Tubby,  W.G.   (See  No.  222,  p.  2366  of  this  Index.) 

Tugs. 

Lockage,  P-14, 115w 

Details,  P-14, 197, 199. 

Deck  plans  and  profiles,  P-14,  pi.  127. 

Tunnels.   (^  Diversfons;  Ducts.) 

Conduit  tunnels,  digging,  P-13, 254,  pi.  59. 
Diversfon  tunnels,  Camacho,  P^>8,  56,  pla. 

9,ia 
Tunnel  doors,  operating,  P-14, 114. 
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Electrk}  tunnel,  Pedro  Miguel  LockSi  P-llf 

192,  pis.  48, 50. 
Miraflores,  P-08, 215,  pi.  182;  P-12,  204,  pL  52. 
Operating  tunnels,  Balboa  shops,  P-IS*  254, 

pis.  56, 58. 
Operating,  tunnels.  Pacific  terminals,  P-lSy 

200. 
Outlets,   Camacho   diverskm,   during   flood, 

P^m,  90,  pi.  5a 


Outlet,  near,  Bas  Obiq»,  P^^IO,  90,  pL  4^. 
Panama  R.  R.  work,  Hiimilores,  F4n,  15 
Section,  showing  timbering  and  Unis^,  y[a 

flores,  F-09, 142,  pL  7D. 
Shops,  P-14, 20S. 

Turnouts. 

Crossovers  and,  locks,  P-149  lOlL 


u. 


Unit  Priees.    (See  No.  3,  p.  2361  of  this  Index.) 

Unloaders. 

Cemi^t,  P-IO,  58. 

Sand,  Balboa,  P-lOb  pi:  116. 


Upkeep.   (See  Noe.  11, 191,  pp.  2361, 73&olj 
Index.) 


V. 


Vacclnatton,  ^4)8, 314. 


Valleys,  AJlnvlal. 

And  measured  velocity  of  underground  flow- 
age,  Oatun  Dam  studies,  F^>8»  196,  pi.  173. 

Valves.   (See  Gates;  Locks.) 
Appurtenances,  P«13, 3. 
Auxiliary  culvert  valves,  P-13, 88;  P-14, 12. 
Ckmtract  for,  P-10, 48. 

Cylindrical  valves  for  all  locks,  PM)0, 42,  pi.  6. 
Cylindrical   valve   machinery   for  all   locks, 

P-10,  pi.  81. 
Cylindrical  valves,  Miraflores  Locks,  P-12, 

204;  P-13, 110,  pi.  14. 
Cylindrical  valve  machines,  P-10,  52;  P-11, 

77;  P-12,  108;  P-13,  88;  P-14, 12, 103. 
Cylindrical  valve  machine,  motor  and  limit 

switch,  P-ia,  108,  pi.  11. 
Culverts,   Pedro   Miguel   Locks,   P-14,  pis. 

72,73." 
Discharge  of,  P-13, 4. 
ElBciency,  P-13, 4. 
Forms,    cylindrical    valve    chamber,    locks, 

P-11,  pi.  112. 
Fixed  ifxms  and,  designing,  kwks,  P-10, 4& 
Fixed  irons  and,  design  and  contract,  P-IS, 

74. 


Fixed  irons  and,  installatioi],  locb,  P-13.'^ 
Fixed  irons  and,  locks,  P^li,  66;  MSt  '•' 

P-13,  74. 
Fixed  irons  for  rising  stem  gate  vshes,  ^^ 

87. 
Gates,  etc.,  locks,  I^IS,  73. 
Gate  valve  machines,  torque,  locks,  M4« 

pi.  76. 
Gate  valves,  rising  stem,  horiuotal  sty'- 

through  valve  and  valve  cbambff>  i^^  ^ 

tional  details  of  seals  and  train,  F-12.  R^  ' 
Gate  valves,  rising  stem,  rear  elevatwc  n^ 

secdons,  P-12,  pi.  7D. 
Guard  valves,  P-14, 12. 
Guard  valves,  assembly,  locks,  M3.  P^^  '^ 

84. 
Guard  valve  machines,  P-12,  OS;  ^1S>  ^ 
Guard  valves,  tests,  P-14, 101 
Locks,  P-00, 36. 
Locks,  contracts,  P-10, 48. 
Machinery,  locks,  P-00, 39;  P-ll«  ^ 
Miraflores  Locks,  F-13, 110,  pi.  li 
Opening  valves,  Gamboa  Dike,  M*.  P'  '*^-^ 
Operation  of  ri^ng  stem  gate  valte,  m  U^  -" 

P-18,88. 
Operation  of  rising  stem  gate  valve  issci 

under  full  bead,  P-14, 102. 
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[  y^_  j.^  ""MOiwnfag  valrsa;      Vanadium  81«L    (Sw  Bteel,  Vaiiadf«"> 

f.!?:^'*"'^'  VrtUetei.     (8«e  Qnart«mMt«.)  «. 

«    „       '■"'".■n-chlnerT,  BUtement  of  detilla  c*ii«nitae.   F^**  "^ 

a»;  1^13,87,  p^f«.  ,03.  aw. 

™re«,  front  eicv»llDn  and  ExBcatlTO  order,  ^ia.617. 

>•  W.  70,  71. 

AvengB  vetoclty  of  flow  of  watw  at  d'^'^J? 

machburrbr,  P-i  X     77-  beadj,  Oatim  I>»m  rtndta.P-fW.  1*^.  P'^*'' 

^-13,87,                           '       ■  Ueasured    velocity    of   undencnnind    floW>»' 

dvei,  milling  mactHaa   Ibr  Ottwi  Dun  studies,  fMM,  106,  pi.  173- 

look^P-13,110,  pi     II  Winds,  p-ll,250,2»;  F-18, 214, 125. 

tor  all  lock*,  pL-os      a 

'      Vmwia. 

erewtoe,  Gitun     I,ook«  Hills  ol,  EibcuUvb  onlpf,  F-I4,WT.                        - 

8,                                               ■  EmcuIIvb  order  relating  to  taspooUon,    "  — »» 

runes,  IflraAinv     Ph-ii  MG:  P-IS.  OlS. 

«,  pL «.                 '                   '  MeararamBnta,  r-^  4,  fiM.                             ,  t      h 

3k«,  P-lft  pit  7»..ao  Movement  of.  St.   Marys  Slver  Loctoi.    ^  -    " 

r7.^I0,Sl.               "  P-OW.T.pU-  ifi-aa. 

•r  BleTOllon  uid  BoctJoti  Stoppage  power  o(  kfOkfendMOhalii^^-"- »■•  " 

VtOaces. 

Bilboa,  P-14.  pi.  es. 

aatUD,  New.  X 


iLaborera.)  w«ll««.  j€»l««»  FtoJlM'   (See  Noa.  m. »»,  i»i>_ 

lies,  F-On.  161.  "^^C   -»306of  tblslndai.) 


length 


Ctlief 


„,P.,1.106.  R-i«a.Uon. 

.ttat^  effect.    **._**>*<»      W»»»-      S^^  >;.u.h«.  P.10.  IflO, 


a    Culebra,  P-IO,  ISO,  pis- M-»^- 
^tkm,  Cristobal,  P-14.  pl-  3*- 


nit  of  pay  tor  tbj-«_^ 
by  them  M  nooea^'*'       „   „.     *.i,i>ro»el>. 

.1  irork  In  tbefr^h^Z^f?       W»iW.  -^TL-    locks,  F-IO,  «. 

—         jSSi'pi"-"-  "••-  -"■  ■"'"•  •^^™- 

.-*'™Vtor,  l-Bdto  Miguel  I^ks,  MS, pl.  SO- 
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Walls,  Concieto. 

Setting  temperatures  of  concrete,  Oatim, 
P-10.122. 

Walls,  Diy  Dock. 

Condition  of,  after  near-by  ezcavatko,  Balbo* 
terminal,  P-I49  pis.  25, 26. 

Walls,  Foundation. 

Caissons,  sinking,  ICiraflores,  P-18,  pi.  08. 

Walls,  Gatun  Spillway,  P-00, 66,  pis.  25, 26. 

Walls,  Guide. 

Miraflores  Locks,  P-13, 186,  pi.  50. 
Pedro  Miguel  Dam,  P-13, 186,  pi.  48. 

Walls,  Lock. 

Forms,  P-09, 66,  pi.  18. 

Forms,  Pedro  Miguel  and  Miraflores,  P-10, 

pi.  113. 
Pedro  Miguel,  P-11, 192,  pis.  47-fia 

Walls,  Sea.    (See  Walls.) 

Walls,  Quay. 

General  description,  P-13, 210. 
Pacific  terminals,  P-13, 198, 219. 
Pouring  concrete,  Balboa,  P-14,  pi.  21. 
Sectk>ns,  P-13, 220. 

Walls,  Side. 

Pedro  Miguel  Locks,  P-10,  pi.  75. 

War. 

Usefulness  of  terminal  plants,  P-14, 187. 

War  Department.    (See  Auditor.) 

Warehouses. 

Commissary,  P-14, 31& 
Material  in,  P-13, 393. 
Shelving,  P-07,  pi.  132. 

Ward,  C.  O.   (See  No.  199,  p.  2365  of  this  Index.) 

Warwick^  W.  W. 

Examiner  of  accounts,  reports.  (See  No.  237, 
p.  2367  of  this  Index.) 

Washln^on  Office.    (See  Nos.  144, 227, 274,  pp. 
2364,  2366,  2368  of  this  Index.) 

1907.  Until  Mar.,  1907,  the  main  ol&oe  of  the 
Isthmian  Canal  Ck)mmisslon.  Reorganised 
later.  In  charge  of  general  purchasing  officer. 
Considerable  saving  in  expense.    P-07, 34. 

1908.  Purchasos:  By  Executive  order  Aug. 
15, 1907,  placed  under  the  supervision  of  the 
Chief  of  Engineers,  U.  S.  Army,  who  was 
authorized  to  maintain  purchasing  depart- 
ment in  the  office  of  the  Isthmian  Canal 
Commission  in  Washington. 

Divisions:  Under  the  direction  of  the  general 
purchasing  officer,  who  acts  as  chief  of  office. 
General  office,  general  counsel,  disbursing 
office,  assistant  examiner  of  accounts,  ap- 
iwintment,  correspondence,  and  record 
divisions,  and  purchasing  department. 

Inspections:  Part  of  the  inspecting  engineer's 
office  was  transferred  from  New  York  to 
Washington. 

Appointments:    2,160    persons    tendered    ap- 


.  pointments;   1,947  aooepted;  3^7 
given  transportation  to  Isthmus. 

Claims:  10,956;  value,  $13,728,2S&Sl.  H. 
the  disbursing  officer  fai  the  U.  8. 

Purchasing  offices:  Assistant  porth^iL: 
shippix^  agents  in  New  York,  New  ■ ' 
■ad  San  Francisco.    Tacoma  ofSi<e 
its  work  undertaken  by  U.  8.  engovfr  r: 
of  Seattle  and  Washington. 

Bids:  Circnlar  Inyitations  ior  bids  p^ 

from  requisitions  received  from  tbe  Ir). 

and  distributed   throughout  the  cc 

Pnetioe  of  aUowing  bids  to  cover  i  ■ 

of  materials  on  the  Isthlnas  has  c:t  : 

sections  equal  opportunities.   P-^  M. 

I 

1009.     Duties:   Same  scope  as  in  prv 
year. 

Qeneral  counsel:  Maintained  until  Apr.  1 
when  he  was  oontinued  in  tbe  pos^tji 
counsel  to  the  Panama  R.  R.  ody, 
moved  in  that  capacity  to  New  York. 

Emptoyment:  1,466  tendered  empIoyicT' 
the  Isthmus;  1,033  aooepted  aod  T'T 
pointed,  covering  158  different  po»n)Lc> 
which  numbor  754  reported  on  the  I 
and  were  assigned  to  duty  by  tbe  k  I 
department. 

Disbursing  division:  Paid  vouchers  hrm^M 
and  services  aggregating  Si5^il.>i2ii2.  >| 
plicate  set  of  the  general  books  of  thi?  '->\ 
mian  Canal  Commission  kept. 

Claims  of  emptoyees  injured:  Assistant  -v 
aminer  of  accounts  assumed  cYm^ic  oi  v. 
claims  arising  under  act  May  30.  i*i>.  "=-' 
May  6,  1909,  prepared  all  commuoio'-  f-> 
tracts  and  bonds. 

Inspections:  Total  amount  of  purrkise  ori--^ 
placed  during  the  year,  S16,536.li0.42. 
liminary  inq)ecti(ms  made.   F-OOi  31 


1010.  Work  of  office  continued  in  cL/:' 
Capt.  F.  C.  Boggs,  Corps  of  Enginft-rs,  I  * 
Army.    2,022  persons  within  V.S  tt-i^i ''' 
employment  on  Isthmus  in  fj-^-^  '^"^' 
that  of  laborer,  of  which  .1,287  ft«?p:-i  v 
appointed,  covering  125  difEcrcnt  pc-i » 
Total  purehase  orders  placed  durm:  '•  -' 
$16,107,350.34;  most  important  of  jMir-^-- 
castings,  structural  material,  and  v.Jv^  ^' 
use  in  locks,  amounting  to  $?^T.■«>\  4  >  • 
barges;  2  tugboats;  3  launches:  odp  ^)  r  * 
line  suction  dredge;  1  hydraulk  hifi  *:-  > 
Ing  plant;  13  dredging,  di^char^%  and  '«- 
pumps;  449  dump  and  flat  cars;  10  cact\ 
cranes;  2  rock  crushers;  8,74S  tooi  of  ^' 
rails;  655,842  crossties;  32,715  pfles:  3».:n  -^ 
of  lumber;  14,742,400  pounds  of  dj^urr. 
and  blasting  powder.    Shipments  of  v^n  - 
lor  USB  in  the  locks  and  dams,  pur:L- 
under  contract  far  4,500,000  barreb.  iio:.'^:  ' 
to  904,727  barrels  up  to  Jime  30.   ^10»  *^ 

1011.  During  year  1,706  persons  within  V.:^ 
tendered  emptoyment  on  the  Isthsii^  : 
grades  above  that  of  laborer,  and  l^v  » 
cepted  and  appointed,  covering  5S  di:!''^'^ 


I 


S^M»  pp.  2357-2360  fori 
i -xpla nations,  etc.  ^  J 
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positions.  Total  purchase  orders  placed 
during  year,  |6,976,066.5d.  Most  important 
contracts  for  6  emergency  dams  for  locks, 
amounting  to  (2,238,988.40,  and  for  maclii^)ery 
and  materials  entering  Into  constructfon  and 
operation  of  locks,  amomiting  to  12,456,482.23. 
Ottier  principal  items  purchased  were:  One 
twin-screw  steel  ladder  dredge  with  hopper 
capacity  of  1,200  tons  of  spoil,  2  locomotive 
cranes,  1  electric  trolley  crane,  12. concrete 
mixers,  2  narrow-gauge  locomotives,  1  un- 
loader  plow,  19,577,580'  of  limiber,  3,400  tons 
of  steel  rails,  2,775  piles,  and  8,000  frames  for 
concrete  piles.  During  year  3  independent 
inspecting  ofSoes  established  for  inspectfon 
of  lock  gates  and  mat^'ials  which  enter  into 
loclcs  and  movable  dams.    P-1 1*  58. 

19 12.  During  year  1,296  persons  within  U.  S. 
tendered  employment  tor  duty  on  Isthmus 
in  grades  above  that  of  laborer;  632  accepted 
and  appointed,  co\'ering  51  ditlerent  posi^ 
tions.  Total  purchase  orders  placed  for 
fiscal  year,  $10,446,551.23.  Most  important 
contracts  for  permanent  equipment  in  form 
of  structural  lock  material,  9386,274.60;  elec> 
trie  locomotives  and  tracks,  $249,258.44; 
spillway  gates  and  materials,  $520,607.03; 
machinery  for  operation  of  locks  and  spill- 
ways, $2,271,582.01;  and  hydroelectric  statfon, 
$156,586.58.  Other  important  purchases 
included  io,ia5,000  pounds  of  dynamite, 
34,424,500'  of  lumber,  and  7,250  gro*  tons  of 
steel  rails.  Under  contract  for  4,500,000 
barrels  of  Portland  cement  entered  into 
Jan.  7,  1908,  4,354,024  barrels  shipped,  of 
which  1,579,210  l)arrcls  delivered  during  past 
year.  During  year  3  independent  inspecting 
ofl\oes  continued  for  inspection  of  lock  gates 
and  material  which  enter  into  construction 
of  locks  and  dams.   P-12»66. 

1913.  Work  marie  more  difficult  and  arduous 
by  the  fact  that,  in  the  desire  to  reduce  the 
amount  of  stock  on  hand,  the  number  of 
rush  orders  increased.  2,065  persons  within 
U.  S.  tendered  employment  for  duty  on 
Isthmus  in  grades  above  that  of  laborer; 
1,183  accepted  and  appointed,  covering  50 
difTercnt  positfons.  Total  orders  placed  for 
fiscal  year,  $12,335,973.12.  Most  importan^ 
contracts  for  permanent  equipment:  Struc. 
tural  material  for  locks  and  spillways, 
$241,325.33;  machinery  for  operatfon,  $740,- 
302.02;  electric  locomotives  and  tracks, 
$.>48,732.67;  hydroelectric  statfon,  $72,540.34; 
dock  material,  $571,723.48;  shop  buildings 
and  machinery,  $503,649.51;  transmissfon 
line,  $688,503.38;  and  two  2oO-ton  revolving 
floating  cranes,  $837,500.  Other  principal 
items  of  purchase  included  two  15-yard 
dipper  dredges,  6,310,000  pounds  of  dyna- 
mite, and  23,505,095'  of  lumber.  Supple- 
mental contract  entered  into  Sept.  13,  1912, 
covering  additfonal  quantity  of  cement 
necessary  to  complete  work.  1,303,762  bar- 
rels of  cement  purchased.    F-13»  68. 


1914.  Apr.  1,  1914,  under  provisfons  of  Ex- 
ecutive order  Mar.  2, 1914,  offioe  of  assistant 
auditor  created  in  place  of  office  of  assistant 
examiner  of  accounts.  Under  assistant 
auditor  was  placed  disbursing  clerk,  and 
disbursing  office  abolished.  Scope  of  work 
about  same  as  prevfously  reported,  except 
that  practically  all  of  indc^pendent  hispectlon 
forces  located  at  points  In  U.  S.  outside  of 
Washington  abolished  or  greatly  reduced. 
Due  to  continued  effort  to  reduce  material 
on  Isthmus  to  minimum,  work  of  xmrchasing 
department  even  greater  than  during  pre- 
vious fiscal  year. 

2,248  persons  within  U.  S.  tendered  employ- 
ment for  duty  on  Isthmus  in  grades  above 
that  of  laborer;  1,420  accepted  and  ap- 
pointed, covering  71  different  classes  of  em- 
pfoyment. 

Total  orders  placed,  $12,392,407.78.  Many  of 
largest  contracts  for  permanent  equipment: 
Chain  fenders  and  chain,  $192,865.90;  ooal- 
handling  plants,  $1,929,103.85;  tcrmfaial  f^ili- 
ties  and  docks,  $224,004.44;  floating  caisson, 
$333,851.20;  single-track  movable  span  bridge, 
$55,674;  transmissionline,$505,511.84;  filtration 
plants,  $150,576.79;  material  and  equipment 
for  buildbigs  and  quarters,  $53,824.02;  Balboa 
shops,  buUdings,  $155,547.89;  machinery, 
$146,367.16;  two  12,000-ton  colliers,  $1,975,000; 
2  tugboats,  $304,000;  and  0  gasolfaie  motor 
boats,  $54,302.  Other  principal  items  pur- 
chased included  2,490  pounds  of  explosives, 
22,200,000'  of  Ixmiber,  20,000  crossties,  and 
18,311  piles.  During  year  592,674  barrels  of 
cement  purchased.    P-14, 62, 63. 

Water.  ^ 

Average  velocity  of  flow  at  diflerent  beadsi, 

Gatun  Dam  studies,  P-08, 196,  pi.  08. 
Capacity  of  rocks  and  soil  to  absorb,  Oatun 

Dam  study,  P-08, 177. 
Diflerent  densities,  both  sides  of  lock  gates, 

Gatun,  P-1 1,85-99. 
Expenditure  of,  effect  of  locks  separate  or 

scattered,  P-10, 108. 
Flow  through  sand  and  gravel,  Gatun  Dam 

studies,  P-08,  18;>-196. 
Ffow  under  10'  head,  table  showing,  P^>8, 

196,  pi.  99. 
Heads  of,  site  of  Gatun  Lock,  ]^4)8»  126,  pis. 

67-«l. 
Pressure.    (See  Pressure,  Water.) 
Resistanoe  to  soils,  P-08, 196,  pi.  63. 
Saved  by  intermediate  lock  gates,  P-10, 79. 
Transporting  jwwer  of,  P-08, 176. 
Under  foundatfons,  Gatun  Locks,  P-08, 124 
Underground  flowage,  diagrams,  P-08»  196, 

pis.  108-170. 
Undorgroimd  flowage,  measured  velocity  of, 

P-08, 190,  pi.  173. 
Underground,,  Gatim  Dam  studies,  P-08, 162. 
Velocity  checked  by  baflles,  model  of  spiUway 

dam,  P-10, 64,  pi.  2. 
Velocity  of  underground  flow,  river  bed  sec- 
tions, P-08,  196,  pi.  100. 
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Water  and  Sewer  Systems.   (See  No.  156,  p. 
2364  of  this  Index.) 
Panama  City,  operation   and   inaJntwianm, 

P-07, 166. 
Street  paving  and,  Colon,  operation  and  main- 
tenance, V^7t  168. 

Water  Comiiilssloner.  (See  No.  120,  p.  2363  of 
this  Index.) 

Water  Senriee*  Air  and.   (See  Air.) 

Watershed.   (See  Discharge.) 

Chagres,  map,  P-OO*  358,  pi.  113;  P-12,  M. 
Oatim,  yield  curves,  P-14,  pL  104. 
Retention  corves.  Lake  (Jaton,  P-12»  pi.  106; 

P-13,  pi.  122. 
Rk>  Grande,  P-10, 297. 

Waters*  Subterrvuean. 

Gaton  Dam  stodies,  P-OS*  183. 

Water  Supply.  (See  Mnnlcipalities;  Waters 
works;  see  Nos.  87, 156,  pp.  2363, 2364  of  this 
Index.) 

Bacterial  content,  Panama  and  (3olon,  P-08t 
115, 11& 

Balboa,  P-14, 224. 

Bas  Obispo,  system,  P-07*  72. 

Brazos  Brook,  P-07, 75. 

Caballa  Viejo,  municipal  supply,  P-07»  73. 

Camacho  and  Empire,  ]^07«  72. 

Central  division,  P-11, 152;  P-13, 155. 

Chagresito,  P-07, 73. 

Chemical  and  bacteriological  report,  P-08«  111. 

Chemical  data,  P-08«  112. 

Colon,  P-10, 130, 135. 

Condensed  water,  P-09, 61, 

Consumption    and  rents,  city   of    Panama, 
P-0^,  172. 

Consumption  by  districts,  P-10,  184;  3^11, 
177;  P-12, 190;  P-13, 179. 
.      Consumption  per  capita,  P-07, 167. 

(Consumption,  Rio  Grande  and  CoooH  Reser- 
voirs, P-13, 178. 

Corosal,  P-07, 66. 

Cristobal,  P-07, 77. 

Crusher,  for,  Pedro  Miguel,  P07, 67. 

Cucaracha,  P-07, 68. 

Culebra,  P-07, 70. 

Distribution,  Colon,  P-11, 128. 

Filtration,  P-08, 117.    (See  Ftttration.) 

Gatun,  P-07, 73;  P-09, 62;  P-10, 127. 

Gorgona  machine  shops,  P-07, 73. 

Juan  Grande,  P-07, 73. 

La  Boca,  P-07, 65. 

Las  Cascodas,  P-07, 72. 

Mamei,  P-07, 73. 

Meters  installed,  P-07, 76. 

Mineral  analysis,  P-08, 118. 

Miraflores,  P-07, 66. 

Mount  Hope  station,  P-10, 135. 

Municipal  supply.  Tropics,  P-Off,  39. 

New  (}atun,  P-10, 128. 

Paraiso,  P-07, 67, 68. 

Pedro  Miguel,  P4)7, 67. 

Plant,  enlarging,  Culebra,  P07, 70. 

Plant,  modem,  P-13, 21. 

Purification,  Agua  Clara,  P-14,  pi.  16. 


Purification,  chlorine  chart,  MItbHors  Ukss, 

P-14,  pL  98. 
Pnriflcatian,  Miraflores,  P-14,  pis.  19, 96, «?. 
Purification,    wash-water    tank,    Min&e^ 

P-14,  pL  19. 
Rainfall,  P-08, 112L 

Reservoir  dam  for,  Panama,  F-OiS,  pL  3& 
San  Pablo,  P-07, 73. 
Santa  Crux,  P4)7, 73. 
Service  inspection,  P^7,  7& 
Station,  Panama  R.  R.,  P-12,  284. 
Systems,  P-07,  66, 168. 
Tabemilla,  P07, 73. 
Toro  Pofait,  P-10, 132;  P-11, 130. 

Water  supply.   (Operatton.) 

1904.  Waterworks  and  sewer  qr8tem,Psaiss 
and  Colon:  Force  for  designing  and  em- 
structing  waterworks  and  sewer  svstems 
sailed  from  New  York  socxl  after  arpioir 
tioD,  June,  1904.  Various  plans  ooosideff'i 
Rio  Grande  Reservoir  for  city  of  Tvasa 
system;  water  tested  and  found  satisbeter 
best  waterworks  practice  followed.  Xo 
sewers  or  drainage  system  in  Panama.  Cr:j 
divided  into  3  sewer  districts,  sewage  ^ 
charged  into  sea  water  of  Panama  Baj: 
total  estimated  cost,  S2S6,4S0.  Difficult  to 
find  wholesome  water  for  Coksi.  On  aocoid 
of  lowness  of  Colon,  sewage  sjrstem  a  pnitks 
also.    P-04,44. 

190ff .  Water  turned  into  pipe  lines,  for  aq^J 
of  Panama,  Colon,  etc.,  from  the  resent 
made  by  dam  across  Rfo  Grande,  sod  Bnss 
Brook.  Reservoirs,  and  distribatiiij:  sp- 
tems  established.    P-05,13. 

Establishment  of  modem  reservoir  sptem  3 
progress.  When  piped  water  was  tDnied<s 
for  Panama  City  the  Te  Deiim  was  snn;  Q 
the  cathedral,  attended  by  the  PresiikDt  irf 
the  Republic,  etc.  POff,a9.  Viewsboviar 
opentag  of  the  waterwOTks  system,  PuaiBa. 
July  4, 1905,  P-Off,  40. 

1906.  Water  and  sewer  systems,  Faosn^ 
Water  system  complete;  at  the  end  o(  t!» 
dry  season  a  year's  supply  of  water  lemaioH 
in  reservoirs;  "the  best  paved,  best  vatef&i, 
and  best  sewered  city  in  (Central  AsKrin. 
or  in  the  northern  half  of  South  Aoenf^" 
P-06,8. 

Watef  and  sewer  systems,  Cofon  aod  Cnstotel: 
Abundant  supply  of  pure  and  wboiaoae 
water  from  receivibg  reservoir  2  miles  back 
from  Mount  Hope,  with  a  capacity  of  dc^/ 
000,000  gallons.  InstaUatfon  of  sever  systaa 
for (Dolon  begun.  Pavingunderway.  F4)6)S 

Water  commissioner:  Plumbing  regoiaD^ 
devised.  Rates  established  for  water  sn'^«- 
Meter  system  behig  histalled  at  Pawsa* 
P-06,35. 

Colon  water  supply:  In  dry  season,  1906,  vsfSr 
sary  to  supply  water  to  Cokm  with  t  ^^ 
train  hauling  daily  200,000  to  350,000  p&^ 
at  no  time  did  Cokm  or  Cristobal  suiiff; 
more  water  per  inhabitant  than  ever  koo*^ 
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"l*to.iM4p,.,oa. 


5^^ «"».;»«  No.  jis. 


^ '^'^ "' iMoTt^^^^ 

CmUnma  erowui     fa 
of  wBtormji  itmrtoaji  i,, 

s  In  turafng  Om  an^lo    ,, 
1,888  boon  In    MVa±^~a 

«  p-ia,  1ST.  ■*•** 

1,127. 
0,1*7. 

iaft  F.13,  i»a;    r-^:^^ 

and  rei»lr,  P-la,     j^. 
P-la,  137;  P-ia,  133 


r-li,pi.ia3. 

wo,   i»:  Ml.     ,^. 

.  aJWt  buttling,  aBatb^ 

lait,  pull,  m,  pi.  S**« 

>  Clan  Rmerrolr    bi>_   I. 
Id    dIvliiDn,    P'-O^u 


W««Uiw.    (Saa  MBtoorolDgy.) 

SHdaidqe  to  wBttthor  and  oocT3dln«,  P^*»'*^' 
Wedgw. 

BtM,  of,  Oatun  Locks,  1^14,  pi.  03. 

WtlglitM.    (Bm  Irons,  Fixed.) 

TraHiWrnila.    (See  No.  ITiP.SMlotUils  Ii»^**-1 

Wen,  Dim.    (Sea  DrlUa,  Well.) 

Waa,ARMlMIl. 

Oatun  Dam  BtudlH,  P-08,  laS. 

"•"•■  ._ 

Condlttona  whlcli  produce,  Oaton  Dana  »t.-™llB«, 


W«ib,0.i 


(Bee  no.  XI,  V 


Wbams.    (SCO  Terniln«l«;  »8  No. 
thb  Index.) 
Altootlc  t— —"*"■'* I  l^lit-JM. 
Balboa,  P-IO.  pl- 1)8- 
Conitructkia,      Faciflo   dlvWai, 
F-ia.  ISO. 

Conilmctlon     ot    plera  and   wfti 

lennlDsJs,  r-»*.l»&- 
Conitruclkm,  r»tool  pro«re««,  P-n 
CooitTUOtlon  ni»terial, '--'-— '""" 

C,i^ilSw!ttonpUint.rBacdlvi.U>n.P.l»_    l -ya. 
PoiUMl«Uon«,  PacUlodlyWHi.P-ll.1'1- 
Loc»tk>o.  Pacific  dlyWon.P.11. 170. 

Status,  r— O*.  1*3'  .       

fluporatructur™.  P«>lflcdivW™,  P-U.  173. 

^Y^^h.,!.,  ■'-la.ai?. 

Unlooder  mm*  reloadar  wharva.,  P-l«.  "W- 
UntoodtoB    wli«i™i.Crl»lobal  coaling  «a.tl*>n, 

WMttoelt,  I-t-e-.O.    (BeeN0.MC,p.2«7or   fcliKs 

uiroB- too"""' ''"•**■  .„  „„      . 

£owertoBor(!fnlB«tor,Oatiin,P.ia,llO,  p»_    «fc_ 

U.    (BooNo.afla,p.S3Molt!imtKl*»,^:_  ^ 
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Maximum  velocity,   P-11,  250;   P-ia,  225; 
P-13,  224. 

Comparative  records,  Ancon  and  Sosa,  P-13, 
232. 

Trade  winds,  shore  waves,  P-13, 21. 

Wind  roses,  P-09,  204,  pi.  82;  P-10,  pis.  127, 

128;  P-11,  pi.  122;  P-12,  99;  P-13,  pi.  109; 

P-14,  pi.  99. 

Wire,  Electric. 

Cables  and,  orders,  P-13, 95. 

Wiietess. 

Radio  station,  P-14, 47. 

Women. 

Club  privileges,  P-11, 635. 


Wood,  Capt.  B.  K.    (See  Na>.  21M,  2V.  ...... 

2367  of  ttijs  Index.) 

Work.    (See  Office  Work.) 

Classes  of,  headings  tor  cost  compa.'.;.  h\% 

241. 
Date  of  delivery,  shops,  P-11.  m. 
Value  of,  mechanical  division,  F-14,  i^j. 

Works,  BegulatlnK. 

Plan,  Gatun,  P-06*,  pis.  11-13. 

vvrccks. 

Steam  shovels  in' slides,  GoW  Hill,  P-11.  * 
pi.  36. 

Wrecking  outfit  working,  Gorwra,  P^iT.  i 
pi.  27. 


Y. 


Taidage.    (See  Excavation;  Profile.) 

Canal  profile  and,  estimates,  P-10,  pi.  106; 
P-11,  pi.  109;  P-1J8,  pis.  82,  88;  P-13,  pk  93. 

Yardage  and  BalnfaU.    (See  Meteorology.) 

Diagrams,  F-08,  36;  P-09,  60;  P-10,  pi.  102; 
P-11,  pi.  104. 

Yards.    (See  Nos.  153, 154,  p.  2364  of  this  Index.) 
Balboa,  P-14,  pi.  113. 
Coal  chute,  Pedro  Miguel,  P-08,  120,  pi.  53. 
Culebra  division,  P-07,  43;  P-08, 39. 
Depot,  Mount  Hope,  P-09,  220,  pi.  89. 
Storage  yards,  east  breakwater,  LImon  Bay 
P-14,  pi.  33. 

Terminals,  Panama  R.  R.  yards,  P-09,  134- 

pi.  07;  P-14,  207. 
Trafai-making,  P-07,  48,  pi.  2G. 
White  House,  Comache  diversion,  P-09,  90 

pi.  4a 

Yards,  Becelvlng  and  Forwarding. 

To  act  as  clearing  houses  for  dirt  trains,  prac- 
tically completed  at  each  end  of  the  line. 
P-06,8. 

YeUow  Fever.    (See  Fever;  see  No.  79,  p.  2363 
of  this  Index.) 

Preventive  and  fumigation  measures.  P-05. 
29,  32. 

1005.  Important  to  stamp  out  source  of  yel- 
low fever  in  view  of  danger  of  transmitting  it 
by  canal  traffic  to  other  portions  of  the  world. 
Elimination  of  the  disease  as  difficult  as  the 


engineering  problem  of  the  canal.  Er  :  r 
during  first  10  months  of  Amerkjc  •••r 
tion.    Panic  among  Americui.5.  <lii. ! 
tary  officer  assured  of  entire  ro.^ur-^ 
Isthmian  Canal  Commission  to  sjh: 
disease  out.    Campaign  wioptoJ  »?  m    " 
propagation  of  mosquitoes,  to  is-b"  / 
ffected  persons,  and  destruction  cf  J  : 
quitoes  capable  of  transmission,  m*^ 
brigades  formed.      With  anpsra'>.  ■ 
brigades   destroyed  nineteen-!tr»r''''^-  ■ 
sources   of   propagation,   open  r\»' 
pools,  etc.     Medical  inspc^ctors  ii.":v 
Houses   fumigated  by  a  sjiabl  ^^r  r.  • 
force.     Cities  of  Colon  and  rarac.  i- 
gated.      Gradual  decrease  in  d-utb  •- 
Finally  wiped  out.    P-05, 29. 

1906.    pocas  del  Toro:  Yellow  km  r >•  ■ 
here  Feb.,  1906.     Upon  m^frd  r^;*"  ' 
tions,   the   Panama  authorities  ..;•;*  ' 
representatives  of  the  Isthmian  Tjr  i^ ' ' 
mission  sanitary  department  to  cr-x. 
part  of  the  expense  being  pai-l  l)y  it-  • 
P-06,23. 

1907-1914.    (See  Sanitation.) 

Yoke,  Vanadium  Steel. 

Lock  gates,  testing  to  destruction.  P-ll« 
pL3. 

Y.  M.  C.  A.    (See  Nos.  238,  247,  p.rv.:  >' 
Index.) 
Chart  showing  rise  and  fall  in  Tncz.'*'-> 
P-12,  pi.  110. 
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Public  order:  Old  Panama  Co.  property  pro- 
tected by  a  special  force,  for  the  payments 
of  whose  services  the  Republic  was  reim- 
bursed by  the  company;  continued  after 
translior;  later  men  were  paid, directly  by 
the  U.  S.;  establishment  of  zone  police  und^ 
way.    P^>4, 84. 

190/1.  Delimitation  of  sone:  To  settle  disputes 
about  tax  paying,  surrey  made  of  the 
boundary  line  of  the  zone.  Permanent 
boundaries  not  fixable  until  center  line  of 
canal  definitely  ftxed.    P-05, 47. 

Revenues:  Organized  into  7  divisions— customs 
and  internal  revenue,  posts  and  correspond- 
ence, lands,  records  and  personnel,  accounts, 
administration  of  estates,  schools,  P-4>5, 62. 

Taxation  of  old  regime  continued.  License 
taxes  for  rum  dlstfllatton  collected  from  8 
distilleries.    P-Off,64. 

Zone  government:  Executive  order  embracing 
the  duties  of  governor  and  general  auditor, 
covering  the  revenues  and  expenditures  of 
the  government  of  the  zone.  Authorization 
dated  Apr.  1,  1905,  the  White  House.  Sub- 
jects: The  general  auditof ;  the  local  auditor; 
the  chief  clerk;  accounts  of  Treasury  deposits 
and  withdrawals;  revenue  accounts;  money- 
order  accounts;  jurisdiction  of  the  auditor; 
reports;  depositary  of  Canal  Zone;  title  to 
be  observed  in  the  rendition  and  certifica- 
tion of  accounts;  appeals  from  the  action  of 
the  auditor.  Approved  for  the  President  by 
Sec.  of  War  Taft,  Nov.  6,  1905.    P-05,  loi.* 

1906.  American  ideals  befaig  preserved.  Rights 
of  citizens  being  preserved.    P-06,18. 

1907.  Department  of  civil  administration 
embraces  affairs  of  government  of  zone, 
courts,  office  of  prosecuting  attorney,  and 
division  of  revenues,  posts,  lands,  adminis- 
tratton  of  estates,  police,  education,  fire  pro- 
tection, and  public  works,  P-07, 27. 

Governor  Magoon  left  Isthmus  Sept.  25, 1906. 
Executive  order  Nov.  17, 1906,  created  depart- 
ment of  law  and  government  under  the 
general     counsel;     governmental     matters 
handled  In  Washington  by  general  counsel 
subsequently. 
Executive  order  Apr.  2, 1907,  vested  authority 
of  chief  executive  of  the  zone  in  the  chairman 
of  Isthmian  Canal  Commission;  duties  as- 
signed to  one  of  the  commissioners. 
Five  municipalities  abolished;  administraUve 

districts  created  in  tbair  stead. 
U.  S.  patent,  trade-mark,  and  copjrrlght  laws 

extended  to  zone. 
Provisions  made  for  regulating  insurance  com- 
panies, tor  registratton  of  land  titles,  and 
celebration  of  marriages. 
Penal  laws  amended;  new  code  of  civil  pro- 
cedure effective. 
Isthmian  Canal  Commission  authorized,  order 
Mar.  13, 1907,  to  enact,  with  the  approval  of 
the  Secretary  of  War,  ordhiances  relating  to 
police,  sanitation,  and  taxation,  and  matters 
formerly  regulated  by  municipal  ordinances 
P-07, 27. 


A  commissfon,  of  U.  8.  and  Vmmi 
sentatives,  unable  to  agree  on  rabe  olceus 
property  aflteted  by  canal  operatkiu,  <:y<~ 
the  islands  in  Panama  Bay.  Pvymsai  '- 
V.  S.  of  $54,037  rscomiunded  in  cue  < 
claims  connected  with  Malambo  fire. 

Question  raised  by  Panama  as  to  rliht  cf  tiv 
Central  &  South  American  Tde^;^  C. 
to  land  its  cable  through  ifmiMt^  B;.: 
claim  of  Panama  would  maks  ends  of  cc^ 
under  Panama  control 

Contracts  made  July  I,  1907,  with  Pcq=i 
OGOoeming  water  rates  in  Paiukim  j' 
Coton,  from  which  the  U.  8.  will  gzin  r?c 
buiwment  far  sanitary  wwk,  etc,  iau:  - 
the  2  cities. 

37.31  mUes  of  roads  and  traib  built;  eiperi^! 
to  increase  agricultural  leases. 

Questionable  if  extraditkni  laws  apply  to  m 
considered  advisable  to  extend  U.  S.  sl". 
to  cone  by  Executive  order. 

£6  undesirables  deported  eich]si\t  of  'I 
chronically  siek. 

16  post  offices;  90,938  pJeoes  registered;  il^^.. 
orders  amounted  to  |2,318»965Ji,  empW 
finding  moaey-order  system  a  saie  depfo..«r 
for  their  money. 

Customs  swioe  of  sone  oooflned  to  erne-.: 
and  clearing  veosals  airlviag  at  pan  J 
Anoon  and  Cristobal.  Docks  biiflt,equ},?: 
with  modem  appliances. 

Distillatfon  licenses  to  total  of  |S,iay6  v 
leeted. 

479  leases  for  buflding  lots;  S3  Ibr  agrrul:.-i. 
lands. 

Collector  of  revenue  administered  29  fsbkt 

Funds  of  sone  derived  from  rental  cf  U: 
etc.,  postal  service,  court  costs  aod  ±-  ^ 
and  taxes.  Expenses  of  school  system,  ^*^ 
of  public  improvements,  etc,  poi'i  ir<- 
these  revenues,  but  postal  returns  sp?--- 
solely  to  that  service. 

358  civil  cases  settled  in  ooorts.  Cssn  ' 
Coulson  and  Andrade,  among  other  c^^ 
settled  by  supreme  court  CoQla>ii  ^ 
convicted  in  circuit  court  of  murder  :i< 
sentenced  to  death;  court  denied  tro: '.} 
Jury;  supreme  court  affirmed  cimiit  rcr 
decision.  Andrade  was  ejected  from  p^'> 
erty  he  claimed;  argued  Qovenunent  c^n 
prove  its  title  to  lands;  supreme  ccurt  b>-.: 
that  statute  of  limitations  does  nx  nJ 
against  the  Government,  and  tnirdeo  al^*:^-' 
upon  a  person  claiming  adTersely  to  '^ 
Government  to  prove  title. 

181  officers  and  men  June  30,  1907.  6^  * - 
rests;  5,193  oonvlotions.  As  msidnl  oi  t> 
courts,  chief  of  police  served  310  sonuoiS'')^ 
663  subpoenas,  and  levied  4  execuu^ 
acted  as  coroner  at  136  inquests. 

Additional  fire  stations  installed;  paid  t^o- 
increased;  volunteer  companies  oipDlsoi 

Superintendent  of  public  works  <^'^'''^ 
Panama  waterworks  and  sewer  sj^i&s.^ 
Average  daily  consumption,  719,^  P^^^ 
Progress  made  at  Colon  on  suchoperatKi^ 
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«^«ecmivB  Office- ^irf    *«*°«*»  In- 

fc^'-^et  courts      utTT^'  "^'^*' 

ti»  Isthmian  dm.i/?®***"**""* 

'  rel«tJc»i8  with  the  Jte^..^'**™*"*"* 


in  its  reimtUma 


«ttlod  aatfa&ctarily.   ^  ^  .I*««ania 
B^blio   have  nJLlftJJ^^fS^   or  the 

Commiasion."  *""»  isthmian  Cami 

WW^ian,  etc.:  By  Congreo,  Indaci^ 
N^Vmr«pecti«igtheu«oflocJ^;^  I^«>- 
the  KHio,  employer's  liability  act  X^!?®*  ®' 
■ct  provldfag  for  oompenaatibn  of  ?^^  *^ 
»«ent  employees  injured  in  tbe  perfcvZ^®"" 
of  duty.  By  Executive  order  rAf^!*^*^^ 
exclusfcm  law  of  Panama  extendii  ^^®«- 
«»A  trial  by  Jury  for  criminal  proso^  ***"«• 
l-oWing   death  penalty  or  lir;^^^^!^ 

Ordinances   prescribing  building  naru^    ^ 
providing  tor  ihe  Impomiding  of  stri^  *' 

mals,  and  revising  the  liquor  mj^^  ^^- 
Mid  the  schedule  of  general  taxes  sm^**^ 
few  collected  in  tbe  Canal  Zone  enaci-S^* 
the  Isthmian  Csnal  Commissioa  a^T^  **y 
proved  by  Sec.  of  War.  *»«icl     ^p- 

Posts,  customs,  and  revenues:  P<*taB^..«^ 
»te6,  t72,m87.  42,089  P«cela  l^^;***«np 
C«  per  cent  official).  Postal  clerl^T^^^*^ 
on  steamers  between  New  York  and^***^^ 
Money  orders  for  94,686,684.08  issaed  *^'^- 
Postoffice  buildings  erected  at  Cri-*^®^ 
^^^^tebra,  and  Ancon.  ^■^•^^bal, 

«2^  v^  entered  at  Ancon  and  Crj.^^ 

I,fl81  leases;  revenue,  fl7,43«.7».    Dlstoi 

Uquor,  and  bonding  fees,  $44,743.0-  ^^^ 
**««,  «77,467.47 

32  estates  administered. 


cson* 

L26; 


J^  '^  prisons:  282  men.     6,076  arrsBts; 

«,731  oonvictiona.    At  end  of  year  108  felony 

oonvictB.      Prtaoners  employed  on   pobUo 

improvements;  did  work  to  value  of  $l4r 
866.65,  «»»  w 

1,M0  writs  served   In  clvU  cases.    140  deaths 

favestlgated.     ^-08,25,26, 
Schoob:  11   places    for  whites;  15  places  tot 
owwed  children.       721   pupils  enrolled  to 
wnner;  2,146  tn  latter.     New  schools  com- 
pleted at  various  points. 
Fire  protection:   Paid  companies  org»»i«ed  at 
Qorgona,     £mplre,    Culebra,    and       -Ajmsou. 
Pour  men  to   a  company.     Paid  dno   oom- 
pany  at  Crtotobal.    18  volunteer  oozxxpBXileB 
along  the  line.      Electric-alarm  syst^zxis  In- 
stalled.   2  tuss  equipped  for  fire  ppotaectkm 
at  Cristobal,  Colon,  and  La  Boca.  (%3  Alarms; 
total  loss,  S4e,170.fiO.    Cooperatfon  ^vwlt^^  pro- 
tection ser^rioe  of  Cofon  and  Panama. 
Public  works:   i^oUectfons  from  pri^ — 
soniers    of     ^vater    in    Panama,   Wi 
t25,238.90  In.  Colon.    75  private  corirmB 
to  Eone  systems;  ooUectfons,  12,772.37. 
Markets:    Me^r    ones  at  various,  poizxts:      s    |n 

operation. 
Prasecutins  attorney:  366  persons  filed 

102  convicted. 

Courto:  17  sessions  of  supreme  court,  ac^ixx^  on 

11  deeiaioxis  of  the  circuit  court  in  4  crlxzaJz&al 

and  7   civil  cases.    In  the  circuit  oorixrt^s    e6 

civil  cases  disposed  of  out  of  total  ot  i^xx.    on 

the  d<x5lcet.     In  the  district  courts  c*^c<- — ' —     - 

cases  filed   ckgainst  5,776  persons;  all 

had  tieexi  acted  on  at  end  of  year,     i 

cases  pending  at  end  of  year  of  433  o 

Zone   fuzxds:    Expended,  1183,601.05;  i 

SM4,763.31.     $47,175.03  was  for  public  w 

etc.;   935,749.47  for  public  schools;  f09, 

I6r  posts.      r-08, 26,  27. 

190S-  XO  I.3.    (See  Civil  Administration  .  > 

191^      CSoe  Kzecutive  Department.) 

(See  Slides.) 

(See  Waterways,  Zone.> 

•     (See  No.  104,  p.  2365  of  this  Ind 
,  Culebra,  and  Emperador,  P^>0«, 
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GUIDE  TO  THE  USE  OF  PART  YI, 


What  Is  contained  In  this  part.— The  yariotis  reports  of  the 
Chief  of  Engineers,  and  of  officers  of  the  Corps  of  Engineers,  U.  S. 
Army,  embrace,  at  times,  necessary  and  valuable  details  or  descrip- 
tions of  engineering  work  on  fortifications,  river  and  harbor  work, 
public  buildings,  parks,  roads,  etc.  Part  VI  of  this  Index  is  an 
alphabetical  list  of  the  subjects  so  described,  with  adequate  ref- 
erences, by  year  and  page,  to  the  reports  containing  the  details. 

Nature  of  the  details  Indexed.— Details  which  consist  of  but  & 
few  lines  or  words  are  not,  as  a  rule,  indexed  in  Part  VI.  The  effort 
has  been  to  list  or  index  details  of  a  more  extended  character,  if 
especially  informative  from  an  engineering  viewpoint. 

Page  and  report  references. — ^These  are  of  the  same  genial 
form  as  in  other  parts  of  the  Index.  Illustration — ^99,  776,  means 
the  annual  reports  of  the  Chief  of  Engineers  for  1899,  page  776: 
03,  S.,  309  means  the  annual  reports  of  the  Chief  of  Engineers  for 
1903,  supplement,  p^e  309.  H.  D.  479  (or  S.  D.),  66th,  1st,  means 
House  Document  No.  479,  56th  Congress,  1st  session.  Some  earlier 
issues  of  Professional  Papers  of  the  Corps  of  Engineers  are  referred 
to  as  P.  P. 

Cross  references. — ^In  compiling  the  Topical  Index  the  adTan- 
tage  of  logical  cross  references  to  main  headings  has  been  kept  in 
view;  i.  e.,  "Breakwater"  refers  to  many  related  topics.  It  has  not 
been  felt  necessary,  however,  to  provide  copious  subcross-referenc6s 
to  the  subjects  arranged  under  a  main  heading.  It  is  assumed  th&t 
any  person  wanting  information  on,  say,  breakwaters,  would  exam- 
ine, as  is  customary,  each  item  under  that  heading  and  its  modifica- 
tions, making  subcross-references  unnecessary. 

Panama  Canal. — ^Part  V  of  this  Index  gives  the  engineering 
details  pertaining  to  that  work,  and  they  are  not  repeated  in  Part 
VI.    See  page  2357  of  this  Index. 

Timeliness  of  data. — As  it  may  be  difficult  for  everyone  to  get 
access  to  the  earlier  reports  of  the  Chief  of  Engineers,  it  should  be 
pointed  out  that  references  to  reports  of  more  recent  date  through- 
out Part  VI  are  the  more  valuable,  because,  as  engineering  is  a 
progressive  science,  the  later  references  generally  cover  the  matter 
up  to  date. 
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Reports,  Chief  of  Engineers,  U.  S.  Army,  1866-1912. 
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Pier  and  dredging... 
Breakwater  or  pier. . 

Pier  and  harbor 
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Plate  9: 
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Pier 
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Breakwater 
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Pier  and  harbor 
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Brf!ftlp»ater 
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Plate  10: 
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Breakwater 

B 

Piers  and  harbor  — 
Breakwater 
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D 

Breakwater 

Remarks. 


Outer  harbor,  Los  Angeles,  Cal. 

Extension,  Ashtabula,  Ohio. 

Harbor  wall,  Sandy  Bay. 

Fayerweather  Island. 

View  from  rubble  mound  for  light  at  end,  Gloucester,  showing 

surface. 
Surface,  Sandy  Bay. 

Sea  side  of;  reconstruction;  cars  loaded  with  rock;  rock  crane  shown. 

Toro  Point,  Panama  Canal. 

West  breakwater.  New  Haven,  Conn. 


Toro  Point.  Panama  Canal. 
San  Luis,  Cal. 

Unloading  rock,  Toro  Point,  Panama  Canal. 
Surfare,  sea  face,  and  open  end  of  superstructure  under  construc- 
tion, Sandy  Bay. 

View  of  two,  Newburyport. 

Harbor  face,  Gloucester. 

Rubble  mound  for  lieht  at  end,  Gloucester. 

Stonington  Harbor,  Conn. 


South  Pass,  Mississippi  River. 

Siuslaw  River. 

Cowlitz  River. 

Pile  dike,  Flushing  Bay,  N.  Y. 

Wing  dam,  upper  liissi^ippi  River. 

Inner  harbor,  behind  jetties,  Grand  Marias,  Minn. 


Pier  and  breakwater  construction,  Ludhigton,  Mich. 

Molding  tunnel  section,  Milwaukee,  Wis. 

Timber  crib  breakwater,  with  concrete  superstructure. 

Sinking  caissons,  Milwaukee. 

Duluth-Superior,  Minn. 


Crib  ready  for  sinking.  Manistee,  Mich. 

Ludington,  Mich.,  sinidng  crib. 

Ludlngton.  Mich. 

Stone  breakwater,  Buffalo,  N.  Y. 

Winter  aceae  at  end  of  pier.  Grand  Haven,  Mich. 


Extending  old  pier;  hydraulic  dredging;  South  Haven,  Mich. 
Sinking  first  crib,  Manistee.  Mich. 

Pile  revetment;  breakwater  in  background;  Keweenaw  Waterway. 
Driving  piles  for  crib  foundation,  Ludington,  Mich. 

Concrete  superstructure,  Milwaukee,  Wis. 

Looking  from  pier  light.  Marquette.  Mich. 

East  and  west  piers.  Ontonagon,  Mich. 

Looking  toward  Lake  Superior,  past  aerial  ferry,  Duluth-Superior, 

Wis. 
Agate  Bay,  Minn. 


End  of  main  breakwater,  timber  post  in  view  stands  upon  pier- 
head cribjust  below  siu&ice  of  water,  Ashland,  Wis. 

Entrance,  Cfrand  Marais,  Minn. 

Timber  crib  breakwater  with  timber  and  concrete  superstructure, 
Buflalo,  N.  Y. 

Looking  toward  shore,  Marquette  Bay  (Presque  Isle),  MKh. 
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mJMt 


Construction. 

Bemai 

Flaw  11: 

Iu^|£?;^'?lS'?WniSSonand. 
R^tructlon:  maingandd^ 

^ 

l. 

rlecs 

n 

Flute  li: 

Flers    and     hreak- 
waters. 

Panama  Caual. 
RecoQfitruction;  cois  loaded  with 
wnboddod  in  concrM*;  concn-io 

Concrete  piles,  rasi  ins  and  a(!ln«,  1 

Plate  »: 

Piste  U: 

g 

■lonawasUid;  Frovlncetown  H 
Concielepiledike;  buUdlng [oinis 

PU?jelt>-;"wliw  River. 

B  "w^g^U^huSte  d^c« 
Wooden  pile  dike;  plant  and  «u 
nrm's  expense. 

J, 

Jetf 

Plat«  IS; 

Plata  16: 

lion;  Hlauurl  River. 

Crete  Infe  the  forms;  MiswurlR 
Concrete  pile  dike,  heron  mattress 

Plate  17: 

^llli'rr^^::::;: 

nosing  ilough.  Ulssisslppl  RItw. 

PUle  18: 

River,  Browns  Wand. 

Pokegama  Rfser\-olr  Dam. 

Plate  19: 

«atun  8pUl.ray  Dam,  Panama  Ca 

Plate  M: 

Dam    and     water 

L^Ta^ddam 

Lock  and  dam 

Lock  and  dam 

Lock  and  dun!!!!!! 
Lock  and  dam 

Dam  and  wast*  weir. 

No,  l.OsBce  River. 

Plate  21: 

At  Lock  and  Dam  No.  4,  Trinity 

Plate  W: 

Dam,  lock,  and  res- 

Plate  13: 

Black  Hock.  N.  Y.;  cbamben  pun 

TOPICAL  INDEX. 


.   Iwk  Bod  spproacb! 


No.  i,  CumberJsnd  Rlv« 


. ..     nSbMhraoal.T 

Bayou  Twhr. 

Bandr  Lake  RbsmtoIt  Dam,  upper  Ulsalastppl  BlT»r. 

Trinity  Blv«,  Tex. 

Loci  D,  CumberUnd  Tllvir. 

No.n.  under «in.<truct Ion,  OuachttaRlnr. 

No.  I,  Trinity  Rlv«r,Tei. 


.    CoiKTMeirork 
.    raitcrelairoik.  " 
.   CDDcrtMwotk 


■   Lacbuidooa«4un 


.   L«±tBteaI' 

L«*g«u«i. . ::::;;;; 

LotoMid.pproad.. 
.  \joiit.'.'.'.'.',V,\ 


,  Lock »iia flam. . 
.  Lork«idd«Di.. 


No.I.Cumbn'IuidRlnr, 

Model,  Bt,  Ham  KlverLccln,Ulch.,  showing  cul  verts,  gaWsoptn 

uidBhul,BndIaiiaolron(Tete  wtl\f. 
Boat  panlng  throudi  Uollne  Lock,  upper  Ulsslaslppi  River. 
No.  0,  UuakluguiiiItfTcr. 


Placlog.  Li 


mlnal.  Pimunii  Tanal. 
«[.  tandem  locki,  Dali>^ 

id  Dam  N'o.  17,  Black  Wairlor  Rlvar. 

ick  Ra±,  N.  v.;  unwalered  (o 
in  Canal. 


auard  wall.  Lock  No.  f,  Cumberland  Rivet. 

_  .    _ .    .^.  "rat  boat  through,  entarinR 

or  river  wall.  Dam  Ho.  19,  Ohio  Rlwr. 

ICovlng  vheel  and  machine,  Oalun  Lock!.  Panama  Canal. 
Conatniclhigsalely  and  iDwergales,  Pedro  Miguel.  Panama  Canal 
Boatpaning  outol  Uoline  Lock^pper  Ulwtaippl  River. 


Interior  vtew.  approach  wall.  Galun  Locks,  Panama  Canai . 
OaWacloHed,  Moaner  Bayou.  La. 
Slsamer  aboutloenter  lock ,  Coacadeg  Canal  Lock^  Co 
Flarioc  approach  wall  under  confltrxiclloa.r 


et  paA^lng  through  under  carp 


No.I,TtlDllyRlver,TKi.;r»B<iylorBrectionolgat«BndChanoli 
No.  17,Black  Warrior  River.  AU.;  view olparloftbeconattuctloi 
Cooitructlon  view,  Pedro  Miguel,  Panamotanal. 
cowtruetloo  view,  St.  Marys  River,  Mich. 


bulicilng,Cap*Fear'Ri«r,N.C. 


^aTe^k'lU'iucr'rorc^hterpler.St.MarysRiver.Mlch. 
Third  lock;  constniMlon,  St.  Marys  River,  Mich. 


^ 
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FtatB  taii  ag- 

c™,„uctlaa 

PI>W39: 

Plate  ia: 

B 

LowergatcsBDillemparBTyiiperiill 
VarlouiBatea.lialun,  PanamaCan 

LockEatH 

BsKisisroeEi?.""" 

PI>U4Z: 

DamlDiovable!!!!" 

Dam,  movable 

Dam.movabB 

gS:SSSa::::::: 
^SSwS:::::: 

Dam,  emergency.... 
Dam.  emergency. . . . 

Dam.emergeDcr-... 

"1":;;:: 

No.  18,  Ohio  RItbt;  wirkeu  up. 
Ko.  1,  Ohio  BIvm;  caislng  Cbanoin 

Flstil  44: 

Oalun  Loclia,  Panamii  Cannl:  itai 

p 

L.«r,:;?ir.srsiSai' 

Plats  IS: 

Canal  or  waterWBy. 

Clearing  nghi  of  way  through  swan 
Sound  Lo  Beaufnn  Inlet.  N.  C. 

E 

Ptou  40: 

Loadlnc  nek  on  can.  Tarn  Point  q 

Plate  17: 

E^vation 

Plate  4K: 

oomplBled  aouUi  ol  Cucaiacha  slid 

r      isiid 

cSs,S"c:r?;ssi,.p«.n..r„ 

^, 

fan  1  IWb 

Cuponicha  alide,  looking  north,  1 1 

r      IsUd 

PlalB  W: 

(■analBsiavBdon.... 
E«ravBlhm,        hy- 

Deeprat  cut,  Panama  Canal,  OulBhr 
StrlnptoK  hlU,  Panama  Canal. 

Plate  snt 

iSSb"^i°i^:;::::: 

Chvge  of  dynamite  Qred  ITDui  25  h 
Pipe  line  <]re.ige  working  btlow  Kb 

PIbIbM: 

jj 

Fxcavatlon 

J, 

"-""-'»-■ 

'»:"""• 
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Dredging,,. 

Pudglng... 
Dredging.... 


Drwlga!!! 


Unit* 

Dndg* 

Difrifki™t;!! 


DrtdBeaodpiptiin, 
Dredg* , 


ItondmdMwdhponlon  plpeordlwhargellmiat  wnrk, 
Llflfl  pump  boat  vorlclng,  BaTanaoh  Rlv«r,  below  Au- 
id  waterway,  pftm- 


Burton. 

Plp«4liMdndgellDrgan.iiwd  to  rehaodle  di 
aeagcHmla  apecLatl J  prepared  pDckelfi, 
— p  boat  Augusta,  ■howlngcutMr.uid  A  1 
ivannali,  ninnlng  light. 

Eiteiuliiii  ot  Go  vemon  laland , 


nped  material  Irom 


V  York  Batbor,  from  dredgings, 


D™dgliig'iiho«lT%™  "Rivet. 
Dipper  Awlge  Ohio. 


TiLiCBmbla  Bar,  Tannasie*  Rlvn. 


DIpperdrnigeCherawrBmoTlnghard material, WlnrahBav  S  r 

RemovlagnKicihaals,  OcmoUee  River,  vichiitvorllaiirklTi.<v!ll» 
rock  is  Ar^  blasted,  Uienlandled  with  orahge-peal  burket 


Rlv«Boatiii-Buii; 


gMb 

Banks., ._ 
BaniB 


gvlng. 

Reieuneni..! 


ReTeimont... 
— •'  H«"lninii, 
...I  Bfveioient    " 
■  .  .,  neveimeni..;; 

■■■  BewiDieni.... 

...  Revetment 
-..'  neveimeni 
■■■  Heieunent..;: 
.  ■  Kereimeni 


Alabama  HWIdng  at  hesd  of  canal,  abare  Lock  tie.  1 

Bbotils  Canal,  Temuewe  River. 
Uaoamb,  Mississippi  Rlvn-. 
Towboat  Iroquois  and  derrick  boat  Mbigot,  ■ 
Tree  withdrava  tram  waterways,  rtmtral  livi 


t,  Ohio  River, 


Hydraulic  bank  gradhig,  [or  rBTetnient,  Balu  Island  Bead,  Mis- 

ProieMlon.lrontofAnfru8l«,Go.,sbowhigpavemenl,siJbaiidlop. 
Ponton  shown,  MLv-bJlppl  felvet. 
Bank  slopes,  Mississippi  River. 

Paving,  Savaooah  Riva- at  Augusta,  Ga.:  plant  used  to  eseiii  ale 
trench  at  loeolslope;  method  olhandllng rock  MBlliame, 

Standard,  1^99;  Pellnm  Band,  lUaeouri  River. 

Ualerlal  barge  consiruciion,  United  States  engineer  depot,  Mi_-- 

alaslppi  River. 
Paving.  UisslssippI  River. 
Pavtag  with  stone,  Ui^als^lppl  River. 

Fotemployees,  Mi-slsslppi  River  Commfciston,  Mississippi  Hiipr. 
Rubble  slope  lining,  gravel  seolion.  Uaiks-Cellio  Canal. Coliinii, in 

Plarlng  concrete  shipe  lining,  gravel  iwclton.  Dalles-Ceblo  <,'  m.ii. 

Paving;  pladng  relnlornd  concrete,  Arkansas  River. 

Slope,  Gotun  L«ke^ 


or  sinking  ma  1 1 


1,  Ulssissii 

IE,  lUssiS!.!! 
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Plate  and  fig- 
ures. 


Plate  83: 
A... 


B. 
C. 


Plate  64: 

A  and  B . . 

C 

D 


Plate  05: 
A... 
B... 


C. 


Plate  66: 
A... 
B... 
C... 
D... 
E... 


Plate  67: 
A... 
B... 
C... 


Plate  68: 
A... 
B... 
C... 


Plate  69: 
A... 
B... 


Plate  70: 
A... 
B... 
C... 
D... 
E... 
F... 


Plate  71: 
A... 


B, 
C. 
D, 
E. 
F. 


Plate  72: 
A... 


B 
C. 


Construction. 


Dike  breaking. 


Cave-ins  or  cre\'assos 
Floods 


Floods  and  levees . 
FUkkIs  and  levees. 
Floods  and  levees . 


Levees 

Flood  and  shoal. 


Crevasse  and  flood. 


Brldpes 

Brid^Ts 

Bridges 

Bridpes 

Bridge,  i)onton. 


Roads... 
Roarls... 
Viaduct. 


Monument  erection 
Municipal  work . . . . , 
Public  grounds 


Monument  erection 
Monument  erection 


Buildings 

Buildings 

Buildings 

Buildings 

Towers 

Steel  buildings. 


Lighthouses  or  range 
towers. 

Power  station 

Beacons 

Schoolhouses 

Buildings 

Powerhouse 


Gauging  and  river 
hydraulics. 

Meteorology 

Sotmdings.' 


Remarks. 


Opening  valves  in  Gamboa  Dike.  Panama  ranal,  to  ?.■<>'[   ^ 

bra  Cut:  dike  to  be  blasted  later. 
Crevasse  narrowly  averted;  levees  16  feet  high,  Mississij>pi  R.  ' 
Town  flooded,  Mississippi  River. 


Repairing,  Mississippi  River. 
Reinforcing,  Mississippi  River. 
Repairing,  Mississippi  River. 

Protection  bv  sand  bags,  Mississippi  River. 

Sand  and  gravel  after  flood,  Chagres  River,  Ttiam 

dredging. 
Cave-in  narrowly  averted,  Mississippi  Ri\'er. 


Concrete  bridge,  Yellowstone  Park. 

Concrete  bridge.  Mandingo  River,  Panama  Canal. 

Inlet  bridge.  Tidal  Basin.  District  of  Columbia. 

Concrete  bridge,  Yellowstone  Park. 

Panama  Canal,  Paraiso. 


Tropical  road,  Philippines. 

Moimtain  road  and  wall.  Yellowstone  Park. 

Golden  Gate  Viaduct,  Yellowstone  Park. 


Stephenson  Monument,  Washington.  D.  C. 
Ancon.  P.  C:  water  reservoir  in  foregroimd. 
Sherman  Plaza  and  Washington  Monimient. 


Sheridan  Statue,  Washington.  D.  C. 
Wasiiington  Memorial  Arch,  Valley  Forge,  Pa. 


Lock  houses.  Cumberland  River. 

Executive  Office,  White  House,  Washington,  D.  C. 

Lock  keeper's  dwelling.  Cape  Fear  River. 

Dynamite  storage  magazines,  Panama  Canal. 

Range  towers.  Panama  Canal. 

Government  Printing  Ofllce,  Washington,  D.  C. 


Panama  Canal. 

Gatehouse,  Gatun,  Panama  Canal:  hydroelectric  station. 

Culebra  Cut,  Panama  Canal. 

Culebra,  Panama  Canal. 

Administration  building.  Balboa  Heights.  Panama  fan 

Reinforced-concrete  power  house,  Miiaflores,  ranama  t  a:  a. 

Station  and  method,  streams  of  Isthmian  Canal  Zon*.  r- 

Canal. 
Flnviopraph  station,  Chagres  River,  Panama  Canal. 
Catamaran,  Great  Lakes. 
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Index,  Reports.  Chief  of  Eng 
Part  Vi.       Plate  2. 
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C^^ 


V^ 


fe.  '.  !2«IUk«^. -«., 


s 


r^/:^^. 


ivhj 


leporti,  Chtef  of  EnBlnssrt.  U.  S.  A.,  1866-1912, 
PartVI,        PIWB29, 


Indsi.  R«porti,  Chief  of  EnglnnBri,  L 
P.rtVI.        PlatB30. 


&2 


I„.  P.porl..  CW.f«l  enBl»..r.,  U.  S.  A..  1S66-.SI!. 
irtVl.        Pl.tB32. 


S2 


«.  fisportj,  Chief  o(  Engineers,  U.  S,  A,.  1866-I9:J. 


it  vJMlliMffl*^6M^^fr  fc«a>U»M»yJvMSBj 


^■^V.  V  N? 


id«I,  ftawrti.  ChlsfofEnKinosrs.  U.S.  A.,  1866-t91J. 


*4i.     s 


Ind«it.  Raportl.  ChWof  Englnaert,  U.  S.  A.,  IS66-I91  J. 
PartVP.       Plan  41. 


"-'I-  !>•«.■.  740,  «3-2— vol  2 fiG 


Jsa,  Rsports,  Chiaf  of  Engineer),  U,  S 


lnd«,  Reporti.  Chl»t  of  Engineer).  U.  S.  A..  1866-1912. 
P«rtVI.        PI«M45, 
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Irvdei.  Reoom.  Chfsf  otEnKinasfj.  U.  S.  A,.  1865-191  J. 


R«port».  ChWot  Englneeri.  U.  S.  A.,  1866-1911. 


Reports,  Chief  o)  EiElnBers,  U.  S.  A.,  1866-1913. 
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A. 


Abatis. 

Shore  proUetkm,  Missoorl  Rhrer,  01,  8.,  39B, 

mu 

Abutments.  (See  Bridges;  Dams;  Gates;  Locks.) 
Bunding,  dsms,  97»  2SS0. 
Bofldtaig,  locks,  OO,  3507. 
Bufldiog,  movable  dsms,  97«  2548. 
DedSDing,  dams,  00»  2963. 
Dflcignii)g,iock  gates,  OO,  2g7S. 
Detwiontkm,  locks,  93, 3493. 
Faflun  of,  dams,  04, 3767. 
Floods,  destroyed  by,  locks,  03, 1421. 
Grading,  locks,  00, 3611. 
Locks,  08, 3482;  04,  3763. 
Flam  ci,  dams,  H.  D.  963,  fiOth,  Ut. 
Proteetlog,  locks,  00, 3511. 
Qnlekaaiid  flow,  preveatixig,  98, 2125. 
Beooaiatnictton,  dams,  11«  2106. 
Bepair,  kKks,  98, 2143, 2149. 
Sand  and  gzavel  for,  bridgM,  00^  6444. 

iLbatments,  Coneiete. 

Locks  and  dsms,  01, 2115;  04, 2102. 

Abntaacnts,  Crib. 

Buildfaig,  locks,  98, 2126. 


Blame  difflcolt  to  fix,  bridges,  07, 1829. 
Llabmty  of  vHsel  owners,  07, 1825. 
I^Kks,  Oiest  Ukes,  00, 2060. 


Bock;  aoooimts,  keeping,  99, 1500. 

Accietlona.  (See  Banks;  Osnals;  Rivers;  Sboies; 
Waterways.) 

Bankheads,  doe  to,  98, 3530. 

Breakwaten,  ylcinity  of,  93, 2743;  96, 3140. 

I>ikes,  doe  to,  93, 427;  90, 2217, 2218. 

Jattles,  vicinity  of,  93, 3141, 3404;  97, 3372. 

Phenantenal  growth,  H.  D.  1506, 60tli,  2d. 

Ptara,  vldnity  of,  97, 2779. 
Adds. 

*^Kk  gttei  aflfloted  by  adds  in  waterways, 
09, 1761. 

I«ks  and  dams  affected  by  adds  in  water, 
11.2110. 

AetsofCSongneg.  (See  Index  of  Laws.) 

^^teissippl  River  GoounJsskm,  relating  to,  95, 
3730. 


Clear  ambority  necessary,  H.  D.  641, 60th,  1st. 
ObleetloiiB  to,  wieck  removing,  94, 606. 


Cement,  effect  on,  95, 2924. 
AgteCor. 

Hydraulic  dredges,  98, 3170, 3305. 


Copy  of,  between  wharf  owners  and  pablio, 
H.  D.  598, 61st,  2d. 

Agileiiltme. 

The  only  unprotected  industry,  discussion  of, 
74,  606. 


Air  Bags. 

Bear-trap  gates,  raMng,  96^  1840. 
Weirs,  raising,  93, 2265. 
Wrecks,  raising,  98, 1234. 

# 

Air,  CompfeMad. 

Power  plant,  00^  3760. 

Power,  transmitting,  98, 1810. 

Steam  prefttaUe  to,  lock  dillUng,  98. 1062. 

Air  Compressor. 

Turbine  auxiliary  plant,  looks,  11.  2100, 

Air  Kiposiira. 

Dams,  effect  on,  87,  2107. 
Bock,  sof  tentaig  of,  99, 1426. 

Airspaces. 

Concrete  walls,  97, 631;  99,  786;  0(^840,078. 
Not  necessary,  San  Diego  cUmate,  01, 023. 

AUotments.   (See  Appropriatkms.) 

Pohits  kept  hi  view,  fartifloatlcms,  96, 0. 

Amaioii  Biver. 

Navigation  of.  Sen.  D.  301, 61st,  ad. 

Ammnnltloii.  (See  ForttfViatJons,  p.  1703  of  this 
Index.) 
Handling,  crane,  00, 850. 
HandUng,  hoists,  etc,  93,  610;  97,  631;  99, 

795;  00, 853, 857, 806. 
HandUng,  hydraulic  lifts,  05, 3015. 

Anchorage.   (See  Dredges;  Vessels.) 

Areas  for,  inereasfaig,  Portland,  He.,  H.  D.  480, 

62d,2d. 
Current,  against;  dredges,  93, 2449. 
Factorsjustifying  construction,  Fall  R.H.9H.D. 

778, 6l8t,  2d. 
Guns,  02, 2466. 
Harbor  oapodty  for,  determining,  84,  579; 

85,53L 

Anchorase  Area* 

Deteiminatkm  of,  84, 579;  85, 531. 
Various  vessels,  84, 585. 

Anehoiace  Basin* 

Hyonnis,  95, 656. 

Anebor  Bolts. 

Groutfaig-in  of,  00, 2782. 

Setting,  93,  2826;  94,  453.  

Setting,  without  templets,  gun  platinms,  0^ 

536. 
Stripping  of  threads,  lock  gates,  11.  aWO. 

Anchor,  Disk. 

Anchor  piles  substitute,  01, 2105. 

Hurdles,  01, 2223. 
7ettieB,01,2221. 

•  Anchor  Bods. 

CoDorete  sea  walls,  05, 3026. 

Anehors.  (See  Gates,  Lock.) 
Dredges,  01, 2263;  0«,  S.  44. 
Holdhig  power,  72, 211. 
Lock  gates,  00, 2982. 
Mattresses,  03, 2441. 
Mooring  buoys,  attached  to  screws,  73.  »fc 
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BargeLoads. 

Weighing,  dlspiaoemant  method,  94,  2S63. 
Weighing,  displacement  method  not  satisliK- 

tory,  04, 1392. 
Wei^t,  determining,  99»  3266. 

Barges.   (See  Boats;    MattreBBee;    Scows;    see 

plates.) 
Buildfaig,  96»  1662. 

Building  sehocmenand;  cost,  H.  D.  391, 6ad,  2d. 
Cool  transportation,  97. 3202. 
Commerce  by,  ebrnpeet,  04*  1300. 
Concrete  haUsst,  making,  01,  8.,  368;  03*  8., 

154. 
Concrete,  blocks,  making,  01*  S.,  358. 
Eoonomical,  freight,  01*  1521-1640. 
Mooring,  mattress  work,  94, 2800. 
Piping,  supporting,  dredging,  01, 1888. 
8eIf-dumi)erB,  00. 4192. 
Steel  barges,  special,  Ohio  Biver,  H.  D.  402, 

60th,  1st. 
Stone,  transfer  of,  01,  S.,  253. 
Tonnage  leaving  Duluth,  H.  D.,  263, 50th,  1st. 
Towing  system,  Ohio  Rirer,  04, 2434. 
Traffic  of.  Great  Lakes,  H.  D.  263, 60th,  1st. 

Barges,  Stone.   (See  Barge  Loads.) 
Displacement,  measuring,  02, 2511. 

Baige  Traffic 

Canals,  06, 3060. 
Rivers,  90, 3000. 

Barometers. 

Mercurial  and  aneroid,  comparison  of,  81,  451. 
Surveys,  use  in,  P.  P.  No.  15,  C.  E. 
Temperature,  effect  of,  75,  ii,  971. 

Banfleia.   (See  plates.) 
Ice,  against,  73, 874, 877. 
Building,  rainiiig  stream,  0/S  2590. 
Details,  river  improvements,  04,  3700;  OS, 

2602. 
Inlet  wall,  rivers,  08, 2078. 
System,  river  protection,  07, 2205. 

Bars.    (See  Channels;  Dredging;  Gravel;  Harbors; 

Jetties;  Piers;  Rivers;. Shoals.) 
Changes  in  river  mouths,  93, 3354. 
Channels  through,  changes  in,  94,  1006,  1271; 

96, 1307. 
Channels  through,  changes  in,  dimensions, 

Mississippi  River,  12, 3839. 
Channels  through,  changes  in,  Doboy  Bar, 

97, 1545. 
(Channels  through,  changes  in,  Ocracoke  Inlet, 

94, 1006. 
Channels  through,  changes  in,  Pensacola  Har- 
bor, 94, 1271. 
Channels  through,  dredging,  sand  movement,' 

obliteration  by,  98, 2601. 
Channels  through,  obtali\|pg,  90^  1293;  H.  D. 

287, 62d,  2d. 
Channels    through,    opening    of,    desirable 

methods,  98, 1391. 
Cliaonels  through,  scraping  of,  rake  for,  98, 

2077. 
Crest,  movement  of,  Southwest  Pass,  99, 1895. 
Dikes  effective,  sand  bars,  01, 1661. 
Dredging,  effect  of,  Mersey  Bar,  England,  00^ 

2301. 

Dredging,  economical.  South  Atlantic  coast, 
01, 1662. 


Bar»-€ontinued. 

Dredging,  over  rough  bars,  03, 22»6. 
Dynamite,  effect  of,  Brunswick  Ouier  La:, 

96,1280. 
Dynamite,  eSkacy  of,  with  jetties  and  ■l**'^* 

ing,  01, 1664. 
Expcffimental  dredging,  Mlatissippi  Rh-fr,  M 

3828. 
Floods,  effect  of,  75,  il,  477, 507;  79, 10!'«. 
Floods,  effect  of,  rivers,  79,  lOia 
Formatfon,  causes  of;  pien,  faulty  dc«ln:  o< 

98,  2216;  99,  2700. 
Formation,  oauses  of,  freshets,  riveo,  76,  ii.  mi 
Fonnatlon,  causes  of,  stonns,  rives,  68,  i. 

77,967. 
Fbrmatioo,  checking,  pier  ends,  95, 3i>:  ^ 

2933. 
Formation,  checking,  relocation  of,  9e»  Sir. 
Formation,  Connecticut  River,  78^  K. 
Formation,  deltas,  74,  S04;  76, 4«,  458. 
Formatkm,  deposits  a  cause,  behind  dar.s.  ll« 

1581. 
Fonnatlon,  jetties,  effect  of,  1 1, 2611. 
Formation,  jetty  channels,  99, 1595. 
Formation,  jetty  ends,  94, 2S7S. 
Formation,  Mississippi  River,  74, 801,  ^«3  - 

78,  959,  967,  979;  76»  ii,  179;  78,  S<2;  Tl, 

1010, 1892, 1967. 
Fonnation,  Missouri  Rlvw,  H.  D.  12S7,  Of.  3i 
Formation,  opposing  tides,  rivers,  74,  ii,  ' 
Formatien,  retarding,  triangular  cribs  r  c! 

ofpiers,98,3118. 
Formation,  rivers,  72,  108,  132,  139,  IC:  ;<. 

804,  863,  865;  78,  «S0,  ii,  4S7,  474,  O,  C. 

484, 502, 504;  76^  449. 
Formation,  rivers,  mouths  of,  66,  It,  23»:  67, 

376;  68,  111;  70,  330;  72,  242,  244;  73,  ISi 

74,  835,  855;  75,  311,  959,  967,  OTV;  77,  C 

967;  78,582,585. 
Formation,  Southwest  Pass,  90, 1869. 
Formation,  theory  of.  Great  Lakes,  03, 2rs 
Formation,  theory  of,  Jamaica  Bay,  H.  D. .  < 

60th,  ad. 
Formation,  theory  of,  Mississippi  Bir«r,  ^ 

1641. 
Formation,  tidal  rivers,  67, 421. 
Growth  of,  Beaufort,  94, 1032. 
Growth  of,  piers,  vldnlty  of,  93,  >ti^.  9^ 

3139. 
Gfowth  of,  rivers,  month  of,  00, 2390. 
Growth  of,  rivers,  mouth  of,Mi8sissipi<i  Ku' 

68, 483;  70, 322;  74,  835, 855;  75,  ii,  C  H 

77, 429, 430. 
Harbor  entrances,  97,  2779. 
High  water,  effect  of,  rivers,  72, 132. 
Holding,  wHlows  ft>r,  97, 2095. 
HydrauUc  dredi^  of,  96, 1378. 
Improvement  of,  at  intervals,  from  ls2r,  ^'i. 

Johns  Bar,  Fla.,  H.  D.  611, 61st.  ad. 
Jetties,  channels,  95,  lOOU   (See  Pjm  *«, 

above.) 
Jetties,  effect  of,  93,  3316;  95, 179S;  97.  X  * 

OO,4470;O5,802;H.  D.340,»th,%l:n  : 

29, 61st,  2d,  H.  D.  349, 62d,  2d. 
Jetties,  not  successful  solely.  South  A*  ti'> 

coast,  01, 1662. 
Length  of,  Mississippi  River,  78.  S41. 
Lines  of,  and  revetments,  05,  S.,  196. 
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te-Continaed. 
Motion  ^veUto,  rfyen,  7^ 
.76.  «9;  78. 1751,  1757,  1750, 
Moremant  of,  oQntrcllliis.  i*w. 

1907. 

Movement  <rf.  barbon,  9e»  xjui 
Movement  of,  jettl«,  eflect  of, 
Opposing  Udes,  confluence  of, 
Oiigin,  Miaahsippi  Ri^er,  83, 
Portable  jetties,  tflect  of,  »gr.  ' 
PrmcipleB  of  action  of  -  ^ 
1667. 

^•^Jfaive  motion,  rhrmi, 

^76,11,^,256,402. 
Rapid  fwmlag  of;  p|«„, 

^«™0Tfa«,  dwdglng, 

Removing,  fine  methods,  O  JL, 
««aovtng.  lOaslsBippi  Rt^er^ 
R«^a^g,  water  Jet  for,  rl^, 

310;  79,383,384. 

Wt«s,  width,  of,  inci«sin«. 

S^^i^its,  effect  Of,  wTaS. 

f»Pfa«,  channels,  98,  arrz. 
«^apfaig,  zake  tor,  98, 2977- 

Spttrlng  boat  over,  e8,«^ 
fc-urveying,  97, 1838. 

TWeB,  eflect  of.  harboi3,»«^ 

Triangular  cribs,  effect  of, 
rn^  shape  of;  pl«,;^ 
Vegetation  on,  starting  of 

vfflows,  98, 1786. 
Ulmnes  of,  computing. « 
^ave  action,  81, 67e.686;  «, 

hrsArtUdaL   (8e6Rlv«ra.> 

*an,Ocean. 

^;wingdlfflcaJt,01.i7o» 
^^'«^«%sncoe8Bfnl,  11,  423  " 

*aB,Sand, 

lAise  are  pecked  natural    n-» 
Spur  dams  Ineflectlve!oi^* 

^C^  ^S^Surveya;    ' 
«»rtwnrey8,e8,g3».  , 

GWTerton,00,2312. 

^Ak»,70,M9. 

J^kes,  agreement  on,  yn.    b,-^ 
^'°"°«^.  M.  2962-     ..^ 


11,    502,  504,  507; 

1, 1967. 
mouths,  96, 


11,35.     . 

I. 

ftxoes  on,  01, 

U,  477,  484; 


of.  ae,  3100. 
,   Savannah, 


»1641. 

68,  671;  eO, 

842. 


3il8. 

of,  98,  3062. 

with 


Ion.) 


-«»«f«aew8,  appeatus    ac» 
M«»ui8ment.,  appemt^'  S?* 


„  ,carelbl^ 

Measuremwits,  Chicago 


MeauBrenumts,  data      #  ^^*^. 


*«»^^'^^ 


HOO;  89,  1602; 

^;   St,  2871;  92, 

ISOO,  3748;  00 


;  98, 1020. 
,68,030; 


»  06, 138. 
14m. 


*«ui«n«nts,  Qeiveetor*     ^ 

M«sui«nents,Jaqk^^'»a, 

Meajowments,  lake  anZ?^'  ~ 

»l;7i,ii,H4T?5T^^- 
Jeasarementa,  Mackln^^'^  5 
Me^iwmenta,  UkS^^^I^ 

^'"^lents,  Red  Ri^. 


*^»     Mississippi 


;  00^2312. 
1227. 

•41;  71,  982, 
1128. 

;  98,3747. 
survey,  78, 


Base  Linos— Continued. 

Heasunments,  Soo,  9a»  4360.  ^^ 

Bteel  tape,  87, 2043,  2962, 3124;  &»-t. ,  »»•  *^*'- 
Tapes,  87, 3124;  8a>  2750. 
Tapes,  conrectlon  of,  04^»  2720. 
Remeasuring,  Mackinac,  07, 4077. 
Swsondary  trlangulatkm,  Missouri  »»▼«'•  ''*» 
3113. 

Basements. 

Public  bufldlngB,  Ol,  3806. 

Base  Kings. 

Leveling,  gun  carriages,  DO,  977. 
Setting,  gan  carriages,  OO,  935. 


Columns,  bufldins*  O^  3860. 

Basso,  Seeondaiy.  .  „-^ 

Index  to  date,  Idasiaaippi  Blver,  95, 3703. 

""^.^S^^.  ri~.  78,  6^,  e^79,  1014. 
10547l058. 1061,  ICXTO.  1077,1080,1088. 


ZS;^,"^t    type,  expcinHmts.  Great 

Bastn,  Fmtng.  .  q>^ 

Locks, St.  Marys,  H-  I>.7i6,6ist.2d. 

Baato,  Harbor.         _^_^    Jamaica  Bay,  H.  D. 
Plans,  new  Jiarl>0!ra|iet  j»»*«»*^ 

1506, 60th,  2d. 

Basin,  ScttUnc- 

Mining  d6bris,  OO,  «»«• 

Bastn,  snip.  coim..  08, 1024. 

Details.  Stamford,  coim».»  «  • 

Bastn,  StUllnc-  „  p.  221, 60th,  1st. 

Breakwater,  X>olttt»»'  H.  i^-  -«  ' 

Basin,  Tidal.  -«ii»w  Watenw^y*  H.  P.  *0, 

Enlaiging,  K«^®*"** 

62d,  ISt.  ^.  74,  11,  276,  279;  78. 

Tides,  velocity*   ^^  ^^' 

558. 


Dfanenskm»»  ^^^^^^f^JS'  of  wider  chamieto.  Mil- 
Pnctlcabiltty  ^''^7^  eist,  ad. 
waukee,  **--  ^' 


_jlns.  a^,ivec8,H.I>.M2. 50th,  1st. 

-    I>ralnage.  Call^.^*^^    ^.  ^  ,,  ,ids 
BattaUoiu  <See    M^**"*^ 

Index.>  -^a  of  this  Index.) 


Battertoe,  ^^^^eiB,  «- 
Guns,  oof«^^^^,  78.4. 

Bleotrlc  liS»**"^' 
BatUelleld»*  ^^  476. 

Surveys,  "^  ^^^^  ^e.  i«8. 

Bayous*  ^j^^i*:  c*^'^**' ^ 

Bays.  — ««MiJt  — 


Bottom  »^  ^^^lM5ClBi»«' ^ 


i 


2636      INDEX  TO  BEPOKTS,  CHIEF  OF  ENGINEEBS,  V.  S.  ARMY,  1966-1911 


Bays— Continued. 

Entrance  channels,  Jamaica  Bay,  H.  D.  1506, 

60th,  2d. 
Harbor  location,  Monterey  Bay,  CaL,  H.  D. 
1084,  61st,  3d. 

Beaches.   (See  Shores.) 

Erosion,  effect  oi  jetties  on,  Bridgeport,  Oonn. 

H.  I>.89,ted^lst. 
Erosion,  preyenting,  Sandy  Hook,  82,  403; 

9ff,0d5. 
Erosion,  progress  of,  Sandy  Hook,  82, 404. 
Erosion,  rate  of.  Cape  Cod  and  vicinity,  H.  D. 

821, 61st,  2d. 

Erosion,  stone  for  preventing,  73, 8B7. 
Formation  of,  wave  action  an»  72, 107;  74,  ii, 

188. 
Outside  lines,  deterioration,  H.  D.  12, 6l8t,  1st. 
Protecting,  95, 510. 
Protecting,  sea  wall,  efleet  of,  05, 905. 
Proteeting,  stone,  effect  of,  71,  8^;  72,  896; 

74,  ii,  376. 
Sand  movement,  02, 2S05;  H.  D.  747, 6l8t,  2d. 
Storms,  effect,  H.  D.  13, 61st,  1st. 

Beach  Grass. 

Shore  protectkm,  67,  46;  73,  1008,  1101;  76^ 
170,180;  78,320;  79,^271, 036, 1746. 

Beacons.    (See  plate  71.) 

Beams.   (See  Ceilings;  I-beams.   (See  plate  12.) 

Ends  of,  best  form,  83, 1486. 

Sand  tightening,  pile  piere,  76,  243;  78, 1313; 

79, 1650. 
Setting  of,  oeiUngs  of  batteries,  00^  896. 

Beams,  Wooden. 

Best  form,  83, 1486. 

Revetments,  sand  tightening  of,  75,  243;  78» 

1313;  79, 1650. 
Tests,  83, 1486.  • 

Bearings. 

Wear  of,  dredges;  overcoming,  08, 1300. 

Bear-trap  Gates.   (SeeOates.) 
Bed  Bock.    (See  Rook.) 

Beds.   (See  Rivers.) 

Character,  bays,  01, 2906. 
River  bed,  Mississippi  River.    (See  p.  1065  of 
this  Index.) 

Bench  Marks. 
02,  1467. 

Allegheny  River,  99, 3446. 
Bnoxi,  Mississippi  River,  99, 3486. 
Birmingham  Canal,  Ala.,  99, 1761, 1770. 
Changes  in,  00, 1353. 
Charlotte  River  to  Detour,  97, 4119. 
(Columbia  River,  93, 3398;  95, 3543. 
Cypress  Bayou,  93, 3079. 
Detroit  River,  96, 2755. 
Great  Lakes,  list,  03, 2693. 
Kentucky  River,  95, 2486. 
Lake  Superior  and  Mississippi  River  Otnal, 

96,2424,2454. 
Mississippi  River,  93, 2235, 3608, 3644;  94,  2758, 

2768;  05,  3748;  96,  3522;  97,  3623;  98,  8218; 

00,  4728,  4729,  4730,  4734. 
Mississippi  River  (mouth),  94, 3754. 


Bench  Marks— Continued. 

Mississippi  River,  upper,  90,  33BS,  3fig;  «^ 

4606. 
Missouri  River,  98,  2306,  4080,  ttU;  94,  IX, 

3091, 3n4. 
Monongahela  River,  97, 2tB7;  00^381. 
Proper  bench  marks,  necessity  for,  71, 73S. 
Red  River,  93, 1051. 
Sault  Ste.  Marie  and  Wahka  Bay,  94, 3fl& 
Savannah  Harbor,  96, 1234. 
Southwest  Pass,  99, 1878. 
SUbiUty,93,363L 
Tennessee  River,  93, 2386;  9&,  1053. 
WaiTOad  River,  01, 2360. 
Washington  Monument,  98, 9S70. 
West  Fork  River,  OOb  3281. 
White  River,  97, 3480. 
Yasoo  River,  94, 1400. 

Bench  Marks,  Permanent. 

Form,  98, 1606. 
Kalamacoo  River,  98, 2540. 
Levees,  00^  4861. 
Maldng,94,2179. 

Bends. 

Depth,  effect  on,  riven,  79, 1008. 
Protecting,  H.  D.  062, 60th,  1st. 
Regimen,  effect  on,  75, 57S,  ii,  488;  76, 8S,  fl, 

265. 
Revetment,  Mississippi  River,  07, 2BH. 
Rights  acroas  should  be  fkee  to  U.  8.,  H.  O. 

533,6l8t,2d. 
Widths,  proper,  05, 14B6. 

Beton  Agglomere.   (See  Cement;  Caoente.) 
P.P.No.l9,C.E. 

Bins.   (See  Dredges,  Stone.) 

Leakage  in,  preventing,  dredges,  i^  14S. 

Blackboard. 

Recesses  for,  etc.,  fotts,  05, 3033, 3031 

Black  Powder. 

Composition  of,  69, 429. 

Dynamite  and  explosloDs  of,  compsritfo,  68^ 

423;  77,26. 
Nltroglyoerln  and,  comparison,  68,  423, 73^ 

77,27. 
Strength  unimpaired  under  water,  73, 7%. 
Wreck  removing,  73, 728. 

Blast  Aprons. 

Batteries,  96k  534, 535. 
Blasting.   (See  Channels;  Drillinr.  Explosifa; 

Rock;  Stumps;  Tunnels.   Seephto.) 
Ahnapee,  76,  ii,  347,  ZS7, 360. 
Ashtabula,  70, 179. 
Bank  grading,  abandoned  In,  95,  SS3L 
Bars,  rivers,  70, 334. 
Batteries,  ilring,  68, 814;  69, 432. 
Batteries,  firing.  Hell  (3ate,  86, 687,  OSS. 
Batteries,  firing,  Waddington,  83, 3IGS. 
Below  bottom.  Rock  Island  Rapids,  6ft  90, 

247. 
Blast,  amount  of  rock  removed  at,  61^  19. 
Blossom  Rock,  68,  883;  69, 4SS;  70^  »<^  ^^ 

027,933. 
Boston  Harbor,  69^  430. 
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^tt»H*£ — CCIltilUMd« 

Cbaimab,  INS»  1501^  1621;  96, 2065. 
Ctuumeb,  ozanihiailni  of,  93^  1586. 
Cbfaellngf  drflling  and,  oompcfftai,  79»  1134. 
Gohnnbia  "RiWj  68»  475. 
GQUBfeteftmctares,  94,  477;  02, 2471. 
enter  blwfcing,  dlaadvmntages  of,  79, 383. 
enter  ezplosioiis,  praventing,  79, 1507. 
Definite  plene,  difOoulty  of  blasting  to,  99, 2M. 
Depth  of  hole,  rockwork,  01, 1433. 
Dredging,  aid  to,  94, 14£f7, 2473. 
Dndging  and,  liardpan,  95, 32D1. 
Dynamite  liain  safamarlne  minea  uaed,  99, 

1329. 
Ea^  Harbor,  76,  U,  325, 327;  78, 1134. 
Effect  of,  leoord  of,  GO,  1731. 
ExplOBions,  deep,  96, 1932, 
ExpkMiveB,  91, 2796. 
Exptosiw,  amngament  of,  75,  U,  200. 
ExpkMiTes,  rock  broken  and,  ntk>,  68,  423, 
425;  69,  19,  248;  71,  733;  72,  877;  7^  985; 
74,  ii,  30,  160;  75,  ii,  82;  76,  11,  326,  545; 
77,  352;  79,  61, 68, 379, 533, 535, 1135, 1506. 
Fusea  for,  HeU  Gate,  86, 687. 
HaUeta  Point,  77, 228, 23& 
Hardpan,  95, 32Q1.  ^ 
Iltflem  River,  76k  244. 

HeU  Gate,  68,  737,  739;  71,  724;  74,  ii,  162; 
75,il,209;  76,241;  86,680,686. 

Hfdee  for,  proper  depth,  68^  425;  00, 1731. 

Jetties  and,  cbannel  forming,  98, 1530. 

Lime  Point,  69, 19. 

Loading  tabe,  93, 3164. 

Meten,  blast,  forts,  04,  3730. 

Mica  powder,  nitroglyoerfn  and,  compariKm, 
91,2796. 

Middle  Rock,  New  Haven,  67, 451. 

Hud  Inmps,  70, 330, 334. 

Powden,  trials  of,  69, 424. 

Physical  effect  of,  77, 238. 

Rock,  88,  1120;  93,  2378,  3164;  95,  2911;  97, 
1094;  00,1731,3678,4216. 

Rock  Island  Rapids,  68*  423;  76,  670;  79, 
1135. 

Rock  pimiades  under  water,  01, 3483. 

Stamps,  96, 1622. 

SaduM  blasts,  effect  of,  66,  It,  334;  67,  451; 
68,91,94,728,732,735,745,750,751,883,884; 
60,77;  71,984;  72,876. 

Sdrfewe  blasts,  Inefflciency  of,  68, 728, 751;  69, 
n, 424^430;  71,772,776;  72,864. 

Snifux  blasts,  soooessfQl,  79,383. 

Tower  rack,  68,  813;  69, 423, 433. 

Tunnels,  76, 11,124. 

Water  oohunn  displaoed  by,  height  of,  79, 1506. 

Blasting,  Bock. 

.     88,  1120;  93,  237B,  3164;  94,  1846,  2572;  95, 
2911;  96,  2065;  97,  3731;  00, 1731,  3678,  4216; 
01,1427. 
Blast,  amount  removed  at  a,  69, 19. 
Bottom  bdow.  Rock  Island  Rapids,  69,  246, 

Bxonx  River,  97, 1004. 
Crater  bkoting,  disadvantages  of,  79, 383. 
Expfoskms,  crater,  preventing,  79, 1507. 
Dynamite,  75,  ii,  695. 


Blaatinct  Rock— Continued. 

Djmamite,  from  submarine  mines,  Philadelphia 

Harbor,  99, 1329. 
Dynamite,  small  charges,  96, 471. 
Effect  of,  record  of,  00, 1731. 
Electric  batteries,  formula  for,  77,  236, 239. 
Electric  batteries,  use  of,  68, 814;  69, 432;  75, 

11,605. 
ExplosioDS,  deep,  96, 1932. 
Explosives,  ratio  of,  80,  500;  81, 864;  83,  541; 

86,685. 
Explosives,  small  charges,  95, 025. 
Firing,  metbod,  batteries,  68, 814;  69, 432. 
Holes,  depths,  proper,  00, 1731. 
Loading  tube,  93, 3164. 
Plane,  definite,  difficulty  of  blasting  to,  69, 

246. 
Powd^  and  depth  of  hole,  relation  of,  68,  425. 
Powders,  various,  trials  of,  69, 424. 
Rock,  broken,  explosives  and,  ratio,  68,  423, 

425;  69,  19,  248;  71,  733;  72,  877;  73,  935; 

74,  ii,  30, 160;  75,  Ii,  82;  76,  ii,  326,  545;  77, 

352;  79^  61,  62,  379,  533,  1135,  1506;  80,  500; 

81,864;  83,541;  86,685. 
BurfBoe  blasts,  effect  of,  66,  iv,  334;  67,  451; 

68,  01, 04, 728, 732,  735, 745, 750, 751, 883, 884; 
69,77;  71,924;  72,876. 

Suifsoe  blasts,  inefflciency  of,  68,  728,  751; 

69,  77, 424,  430;  71,  772, 776;  72,  864. 
Surface  blas;^,  successful,  Hallets  Point,  79, 

383. 
Tamping,  69, 433. 
Tower  Rock,  results,  69, 423. 

Blasta,  Surface. 

Effect  of,  rock  blasting,  71, 924. 

Rock,  effect  on,  66,  Iv,  334;  67, 451;  68, 91, 94, 

728,  732,  735,  745,  750,  751,  883,  884;  69,  77; 

71,924;  72,876. 
Rook,  insufficient  effect  on,  68,  728,  751;  69^ 

77, 424, 430;  71, 776;  72,  864. 
Rock,  removing,  79, 383. 

Blocks,  Concrete. 

Alternate  monolithic  blocks,  piers,  01, 2832. 

Arrangement,  piers,  04, 3802. 

Breakwaters,  11, 2260. 

Cutwaters,  piers,  01, 2832. 

Revetment  of,  02, 1106. 

Stone,  replacing,  revetments,  02, 1107. 

Blocks,  CulilcaL 

Overturning  difficult,  rookworks,  01, 2884. 

Blocks,  Fadng. 

Displacing  of,  by  storms,  01, 3318. 

Blocks,  Footing. 

Piers,  98, 2226, 01, 2832. 

Bine-Print  Paper. 

WiUets  Point  paper  best  in  Philippines,  00, 
5446. 

Blnifs. 

Course  of  Missouri  River  between,  H.  D.  1120, 
60th,  2d. 

Boat  Railway. 

Appliances,  94, 2675. 
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Boat  ]tattwajr--€aiiti]ii]ed. 
Oohmibia  River,  94,  2668. 
Defects,  01, 3524. 
P]aimlxig,9S,3590. 
BoatTard. 

Plan  of,  HisBOori  Rfver,  93, 4250. 
Boats.   (See  CaDAls;  Dredges;  Dry  Docks;  Ibe 
Boats;  Quarter  Boats;  Snag  Boats;  Steam- 
boats;  Towboats;  Vessels.    See  plate  60.) 
Buflding  plants,  U.  S.  Engineer  Department 

13.2883. 
Canal  tnnnel  sections,  effect  on,  70, 11, 80. 
Dimensions  of,  canal  and,  relation,  74, 634, 535; 

Oionnding  of,  overloading  a  cause,  99, 3037. 

Hyacinth  crashing,  01, 341, 385. 

Ohio  River  types,  79, 1380. 

Those  of  Great  Lakes  not  adapted  to  river 

traffic,  H.D.  60, 61st,  1st. 
Types  for  river  trafBc,  10, 2076,  H.  D.  443, 62d. 

2d.  ' 

Velocity  of,  canal  tunnels,  77, 686, 680, 700. 
Board  of  Bnglneen.   (See  p.  2039  of  this  Index.) 


/ 


Local  boards  for  levees,  06, 2560. 
Boats,  Gasoltne. 

Sx^ag  removal  made  necessary  by,  1 1, 34. 

Boats,  Maneuveitng. 

Bridge  better  than,  weiis,  or  needle  dams. 
05,539. 

Boats,  Movtnff. 

Resistance  to,  74,  534;  77, 680, 602. 

Resistance  to,  formula,  79, 383, 682. 
Boats,  Overloaded.   (See  Boats.) 
Boats,  Quarter. 

Survey  parties,  97, 2338. 

Boats,  Steam  CanaL 
.97,3204. 

Boats,  Torpedo. 

Seaooast  delense,  81,  410. 

Bolts.   (See  Driftbolts.) 

Advantages  of,  cribs,  96^  2578. 

Cribs,  70,  ii,  538. 

Cribs,  direction  in,  69, 154. 

CrtbBf  sice  in,  68, 210, 230. 

Fastenings,  cribs,  94,  2411. 

Holding  power  of,  concrete  mortar,  90, 2940. 

Holdhig  power  of,  cribs,  76,  ii,  638. 

Miter  sills,  locks,  00^  2926. 

Setting,  conciBte,  94, 453. 
Bolts,  Anchor. 

Setting,  concrete,  013, 2470L 
Bolts,  Patcli. 

PleiB,  01, 2850i 

Bolts,  Screw. 

Best  form,  84, 1643;  Sff.  1758, 
Bondlnc. 

Rockwork,O4,3830. 
Booms.   (See  Rafting.) 

Rafting,  00, 3346. 

Rapids,  lining  over,  96, 8381. 
Booms,  Bat  tine. 

Maintenaace,  rules,  00, 3346. 


Booms,  Sheer. 

882,  «8, 000, 1002, 1005, 1<)09, 1018. 
BiM»  Ptas,  protecting.  Rock  Ishod  Bride 
78,  710;  79, 1144. 

BiMges,  75,  li,  683;  77,  817;  78, 710,  W2, 12, 
988,990, 1002, 1006, 1000, 1018. 

EflOcieDcy  of,  79, 1146. 

Opcntion,  difBcultfes  of,  79,  U46. 

Plan  and  section,  78,  Tia 

Vessels,  protecting,  firom  ice,  78, 828;  TH^Ofi. 
Booths.   (See  Ports,  etc.,  p.  1797  of  thfc  Index.) 
Booths.  Telephona.   (See  Telephon*.) 

Booths,  Teiaatosiaph. 
03,2424. 

Boitngs.   (See  loe;Loc*8;  Rock.) 

69,  254;  72.  218;  78,  646;  88, 1145;  80,  im 

WK  7B5,  1416,  3379;  99,  2379;  98,  2B75;  97. 

1544;  98,  2540;  00|,  1760, 2S6B. 
Bank  protectkm,  94, 2881.- 
Bridge  sites,  96,3901;  98,3576,3601. 
Cleveland  Harbor,  78, 304, 809. 
Ooimectlcut  River,  74,11,256;  78,3031 
Dams,  details,  01,  27S6. 
Data  relating  to,  index  to,  MfasiMfi^i  IWw, 

98,3705. 

Drill  borings,  water  jet  and,  99^  1?09. 
Force  pumps  used,  78, 285;  01, 1719. 
FoundstitMQs,  batteries,  96, 50S. 

Illinois  and  MissisBippi  Omal,  94, 2179. 
Illinois  River,  69, 254. 

Kalamacoo  River,  98, 2540. 
Lakes,  72.  175, 218;  74,  233;  7ff,304,a()B. 
Locks,  001,2179. 
Locks  and  canals,  11.  2217. 
Methods,  rivers,  H.  D.  60, 60th,  1st. 
Methods,  Presler,  Ciawler  Co.,  solid  com,  03, 
1713. 

Mississippi  survey,  77,  1198;  78,856;  79,1^ 

Missouri  Valley,  90, 3378,3300. 

Peculiarities  of,  00^  ITOQ. 

Pipes  used,  94, 1408. 

Ranges,  locating,  H.  D.  50, 61st,  1st 

Rapid  coneDtB,  98, 8162. 

Recovering  lost  piping,  01, 1834. 
Rad  River,  98, 1872. 
Steam  piping  used,  90, 1709. 

Strata  paased,  artesian  welb,  8.  C,  9«»  8M. 
I'Bonessee  River,  99, 2278. 

Water  jet  far,  81,  2049;  84,  817;  00^  2769;  OL 
1102, 1304, 1828, 1833. 

Yasoo  River  mouth,  94, 1503. 

Yuba  River,  00, 5037. 
Borings,  Test. 

Locks  and  dams,  H.  D.  231, 58th,  3d. 

Manhine  for,  04, 2938. 

Methods,  H.  D.  263,  fiOth,  lat. 
Borrow  Pits. 

Draining,  simple  method,  Ol,  8.,  m. 
Boston. 

Foreign  trade  growth  doe  to  imnorwuDts, 
08,956.  *^ 

Bottoms. 

Plan,  soft  bottom,  87,  970. 

Tester,  88, 931. 

Wave  action,  72, 107. 


S«p.2«24foTex-l 
planattoM,  etc    J 


TOPICAL  INDEX. 


rSee  alBO  pp.! 
L  2868-2621.  J 


2639 


touteDun.  (See  rHuKisO 

lowldsn. 
I>ndKll]ig,  00,4044. 
Natonl  depoeHs  of,  protection  against  scour, 

71,8S4;  72, 896;  74,  ii,  276. 
PreKooeot.Rsnarkable,  00, 4044. 
RcBnoving,  Taunton  River,  70, 465;  74,  U,  222. 

toxeSvHone. 

Breaka^B,  movable  dams,  11, 2141. 

traces,  Swar. 

Trainva7,M%2S64. 

tracing.  (See  Dikes.) 

Dftes,  94,1506;  05,4003;  97,3806;  98,3400. 
System,  dikes,  03, 2438. 


Ezpansfen,  latejof,  71, 1006;  72, 1046. 
Tapes  of,  tests,  03, 1026. 

treaties.   (Bee  Breakwaters.) 

Repairing,  breskwateis,  96, 2703, 3216. 
Repairing,  pien,  96, 2800. 

ticakB.   (SeeLereM.) 

Breakwaters.  (See  Concrete;   (Mlw;   Harbors; 
Pien;  Piles;  Riprap;  Rubblestone;  Stone; 
Timber.   See  plates) 
Absorption  of,  by  advancing  shore  lilies,  94, 

2474. 
Alignment  of,  lemaikable,  00, 4134. 
Artificial  stone  for,  07, 516;  70,467;  73,1125. 
Bar  Harbor,  87, 483. 
Barnstable  Bay,  70, 488. 
Best  slopes  ior,  98, 2384;  99, 2718. 
Best  top  for,  84, 573. 

Block  Island,  73, 821, 824;  74,  U,  242;  86, 612. 
Breaches  in,  repairing,  96, 3216. 
Breaches  in,  sanitary  conditions  improved  by, 

93,3155. 
Bridgeport,  71, 703. 

Bnflaio,e8,232;  76,306;  78,1260;  87,2356. 
Bnilding,93,677,3255. 
Banding,  Delaware  Bay,  99, 1346. 
Bonding,  Sandy  Bay,  93, 740. 
Building,  work  of,  laying  out,  98, 3765. 
BarlingtOD,Vt.,68,206. 
Buttress  cribs  for,  Clevelaad  Harbor,  99, 3062. 
Calais,  82, 486. 
Ospe  Cod,  70, 488, 480. 
Cape  Foolweather,  Oal.,  79, 1798, 1801. 
O^jplng  for,  laying,  OOi,  4116. 
Cherbooig,  72, 754;  73, 1124. 
Chicago,  78, 1184;  81, 2153, 2168, 2164. 
Clevaland,  74, 234;  761, 80S,  310;  78, 1262;  80, 

2142,2145. 
Colombia  River,  80, 2319, 2320. 
Concrete,  67,  516;  70,  467;  71,  871;  73,  1125; 

TO,  255, 1706;  81,  2660,  2674;  82,  2270;  87, 

483,504,2363,2364. 
Concrete,  bioeka  of,  07, 516;  70,  457;  73, 1125; 

TO,  258,  ITH;  00, 4068. 
Cancrete,'btodcs  of,  behavior  of,  97, 2622. 
Concrete,  bloeks  of,  filling  molds,  10, 2058. 
Concrete,  bkdcs  of,  foundations  of,  concrete  in 

bags  for,  07, 2610. 
Oncreto,  bkicks  of,  laying,  98, 2676;  OO,  4068. 
Concrete,  blodcs  of,  movement  of,  wave  action, 

98,3200. 


Brtakwaters— Continued. 

Concrete,  bkxsks  of,  setting,  00, 4106. 
Concrete,  economy  of,  00, 4181. 
(Concrete,  endurance  of,  93, 8^2. 
Concrete,  failure  of,  81, 2674 
Concrete,  formula  for,  simple,  0<^  4066. 
Concrete,  m<dding  and  molds,  00, 4184. 
Concrete,  placing,  91, 1080;  00, 40O6, 4128. 
Concrete,  steel-caisson  type,  Algoma,  Wis., 

08,1054. 
Cdncrete,  superstructnres  of,  89,  708,  2270; 
88,  110;  87,  483,  504,  2060,  2060,  2111,  S53, 
2363;  08,  2676;  00k  4125. 
Concrete,  superstructures  of,  advantages  of, 

06,3138. 
Concrete,  superstructures  of,  bollding,  90, 

2365-2385;  97,3080;  98,2753;  00,4125. 
Concrete,  superstructures  of,  building,  Cleve- 
land, 99, 3067. 
Concrete,  superstructures  of,  fafiure  of,  81,2674. 
Concrete,  soperstmctores  of,  repairing,  00, 4102. 
Conciete,    superstructures    of,    rubblestone 

hearting,  Dunkirk,  00, 3008. 
Concrete,  superstructures  of,  sectiODs,   08, 

2676. 
Concreting  on  top  of  concrete  blocks,  03,  2007. 
Construction  details,  04, 3818;  08, 1809. 
Constmotion;  float  to  obtain  cross  section 

soundings,  03, 2006. 
Coral,  employment  of,  Hawaiian  Islands,  H.  D. 

503, 61st,  2d. 
Cost,  estimating,  03, 8260. 
Cost,  high;  doubtful  Justiflcatton  where  one 

firm  only  exists,  H.  D.  055, 60th,  1st. 
Cost,  Indiana  Harbor,  H.  D.  600, 63d,  2d. 
Creosoted  thnber,  durabiUty,  99, 3142. 
Creosoted  timber,  economy,  93, 3213. 
•    Crascent  City,  Cal. ,  67, 516, 518. 
Cribs,  98, 2770. 
Cribs,  aprons  tor,  00, 4071. 
•      Cribs,  building,  Buffalo  Harbor,  04, 2440. 
Cribs,  designing,  Cleveland  Harbor,  04,  2412. 
Cribs,  leveling,  00, 4127. 
Cribs,  overthrow  of,  Milwaukee  Harbor,  94, 

2086. 

Cribs,  removing,  dynamite  used,  98, 2752. 

Cribs,  sinking  of,  00, 4068. 

Cribs,  slopes  of,  94, 2000. 

Cribs,  sUbmty  of,  94, 2000., 

Cross  sections,  70,  106,  488;  72,  170;  73,  884, 

1123;  74, 261;  92, 2610;  Atlas,  115. 
Cioss  sections,  economical,  98, 2665. 
Cross  sections.  Isle  of  Shoals,  H.  P.  1122, 60th, 

2d. 
Cioss  sections,  liorain,  04,  3173. 

Cross  sections,  Marquette,  H.  D.  573, 61st,  ad. 

Cross  sections,  Sandy  Bay,  11,  "<»• 

Cross  sections,  soundings,  float  to  obtain,  03. 

2006 
Crib  superstructures,  advantagw  of, »«,  ^^*^* 
Crib  superstructures,  removing,  96, 2360. 
Definition  of,  98, 2726. 
Deflection  of,  wave  force,  99, 3180. 
Delaware  Bay,  70,  422;  71.  665;  72,  754;  86. 

840. 
Deposits  at,  rivers,  97, 1067. 
Deposits  behind,  03, 2087. 
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Brealcwaten— Oantlniied. 
Designing,  93. 3202. 
Designing,  Cape  CanftYenl,  9A,  leoo. 
Designing,  Cape  Lodnnit,  97, 1430. 
Designing,  Pacific  coasts,  H.  D.  667,  GOtb,  1st; 

H.D.  407, 60th,  ad. 
Deteriarattan,  pzayenting,  sbeathing  for,  OO^ 

4075,4003. 
Dover,  68,888;  79, 754;  73, 1126. 
Duck.  Island,  Conn.,  87, 642, 644. 
Early  repair  important,  9A,  3101. 
Ends  of,  stiengtbening,  98, 2803. 
Excavating  for,  clamo«licdl  diedgs,   Buftak) 

Harbor,  99,  3106. 
Expansion  basins.  Groat  liakes,  06, 1821. 
Extending,  98, 2754. 
Extension,  03,  2061;  04, 1223;  09, 1919;  H.  D. 

673, 61st,  2d. 
Extension,  settlement,  04, 3184. 
Pacing  blocks,  Ol,  3318. 
Factors  favoring,  New  York  Harbor,  H.  D. 

206, 61st,  ad. 
Footing  blocks,  10, 2068, 2068. 
Forma,  varktos,  04, 8819. 
Foundations,  73,  353;  70,  57,  306;  78,  1269; 

00k  4090;  00, 1919. 
Foundations,  borings  for,  97, 3289;  97, 3247. 
Foundations,  Cleveland  Harbor,  7S,  306,  309; 

99,3058. 
Foundations,  concrete,  98, 2762. 
Foundations,  concrete,  placing,  96, 2369. 
Foundations,  designing,  93, 3203. 
Foundations,  excavating,  98, 2762;  00,  ^20. 
General  facts  relating  to,  67,  616;  78,  ii,  422. 
OlMcester,  ICass.,  71,  871,  873;  87,  604. 
Great  Lakes,  04, 3818. 
Harbors  at,  98, 2726. 
Harbors  at,  entrances  of,  ooverlng,  74,  236; 

00,1966. 
Heads,  concrete,  1 1, 2289. 
Holytaead,73,1126. 
Honolulu,  08, 2316. 
Hyannls,  Mass.,  70, 460;  71, 895;  78,  952;  73, 

947. 
Ice  coating,  96, 2384. 
Ice  pressure,  H.  D.  575, 61st,  ad. 
Injury  of,  ice  action,  87, 2352. 
Injury  of,  ice  actfam,  protection  against,  iron 

sheathing  for,  73,  294,  296;  74,  210,  ii,  135; 

78,330. 
Injury  of,  stonn  action,  88, 2279;  99, 3069. 
Jetty  and,  channel  deepening,  96, 674. 
Jetty  and,  harbor  formation,  H.  D.  1067, 61st, 

8d. 
Harbor  of  Befuge,  Lake  Huron,  78,  208,  294, 

295,296;  77,927. 
Kind  and  location,  facton,  01, 2902. 
Large  stones  in,  Delaware  Breakwater,  93, 

3260. 
Lava  stone  lor,  Hawaii,  H.  D.  407, 50th,  ad. 
Lighting  of,  98, 2780. 
Light  structures,  futiUty,  09, 73. 
Low  breakwaters,  efflciency  of,  78, 277. 
Mackinac,  80, 2055. 
Maintaining,  93, 3255. 
Mann,  East  Indies,  81, 1064. 
Marking  of,  lightship  lor,  Mflwaukee,  99, 2788. 


Materlala  far,mea8arteg,  98, 8?I6 

Mfltcilals  lor,  pbKing,  98^  23W. 

Mfiwankee,  Wis.,  81,  2118. 

Monterey,  Oal.,  78,  il,  708. 

Mooring  rings,  73,  294;  74,  aUL 

Mooaeabec,  Me.,  86, 534. 

Natural  slopes,  99, 1350. 

Necessity  for,  lakes,  OO,  3773. 

New  Haven,  78, 11,251;  80,455;  81«  IPS. 

Newport,  71,782. 

Old  superstraetiire,  ramovlag,  IMH  4X37. 

Old  works,  removing,  98,  aS76. 

Openings  throoi^,  cumnts  indpced  by,  9^ 

2662. 
Oswego,  74,  365;  78, 346;  80, 8, 13, 2a2,  ST. 
Pacific  coast,  77, 1051. 
Parallel  system,  modiflcatloa,  01«  33B5. 
Piling  and  slaba  in,  mainteoanoe  expeisH 

94,3034. 
Plan  and  section,  Sandy  Bay,  OS,  851 
Plans  of,  ontUnfaig  on  Ice,  99, 9066, 306B,30a 

Plymouth,  67,  516;  68,  888;  79, 754;  73|  Si 

Point  8al,  Oal.,  68,888. 

Port  JeffeBBon  Harbor,  71,  809. 

Portland,  Me.,  66,  iv,  30, 18S. 

Port  Orford,Ong.,  78, 1123;  70,180^  81, aBC. 

3694. 
Poitsmoath, 80,348;  81,600. 
Property  saved  by,  Great  Lakes,  06,  MB. 
Baflread  axtansion  due  to,  Hawaii  I.,  H.  D 

417,62d,2d. 
Baactlon,  breakwater,  theory  defntivt,  9U 

1699. 
Beinfofdng,  03, 2060. 
Bepairlng,  concrete  molds,  00b  4134. 
Bepairing,  cost,  08, 2344. 
Bepairlng,  factors,  determining,  04, 336^ 
Bepairing,  Oswego  Harbor,  99, 3143. 
Bevetment,  placing,  00^  4117.- 
Bichmond  Island,  Me.,  81,  400. 
Biprap  slopes,  92,  933, 934. 
Bock  instead  of  wood  In,  advstntagas,  93,3Vi 
BocUand,  Me.,  81,  464, 466;  89,  491 
Bouse  Point,  N.  Y.,  88, 3296, 3309, 3301. 
Bubble  mound  finUi,  18,  3466. 
Bubble  mounds  In,  bolkUng,  98,  3767. 
8aooBlver,Me.,66,iv,ia9;  79.986. 
San  Buenaventura,  GaL,  79, 1771. 
Sand  movement,  governing,  H.  D.  911i 

1st. 
Sandy  Bay,  84, 671;  86^  683. 
San  Lute  Obispo,  CaL,  78b  1787;  81,3538:  S7. 

3434. 
Santa  Crus,  Gal.,  71, 918. 
Scltuate,  Mass.,  81,  638. 
Soour  at,  Delaware  Bay,  99, 1346. 
Seas,  breaking  of,  oontndllng,  98,  STXL 
Seaward,  ends,  cribs  for,  09, 1905. 
Settlement,  08, 1917. 
Settlement,  rebofldlng  on,  04*  3364. 
Sheathing, 97,3060;  00b 6068, 4075, 4091 
Shifting  of ,  Padfic  coast,  98, 3933. 
Shoaling  at,  Delaware  Bay,  99, 1353. 
Shsn  conneotlon  advisable,  H.  D.  9tt,  A^ 

1st. 
Bhoni  and,  gaps  between,  okalng,  07, 3000- 
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Blt«,piopff,  93,3351. 
SUdbcttlenlstioiMi,  H.  D.  573, 6l8t,  9d. 
Slops,  «e,  40;  07,  518;  70^  488;  71,  837;  7Z, 

ltt;7a,884,  1134;  74.  U,  180,  ISl,  942;  7e» 

ii,9W,Sn;  79.  286, 1767;  90^  2865. 
Slopas,  dbcaaBkm  of,  84*  673. 
Skrp»f  sns,  eSact  on,  98»  2066. 
SlqM,  my^  developed,  84, 572, 578. 
Skpv,  WETB  movement  over,  karquette  Bay, 

08,3284. 
Slopv,  mves,  eflect  of,  98, 2375. 
Spar  cribs,  Oswego,  84»  3148, 2150. 
Spun,  effect  of ,  98, 3154. 
SouMUnp  tor,  catamaran  employed,  00, 4134. 
SoothpQrtHarl)ar,71,834;  79,355. 
StabOity,  oron  section  for,  04, 3185. 
SteblUty,  oompDtatioDS,  H.  D.  573, 01st,  2d. 
Stone  flDT,  cappfaig,  00^  4116. 
Stone  fsr,  depoetting,  tr«B(le,  advantagss  of, 

93»  3227, 3200. 
Stone  for.aetting,  00, 4134. 
Stone  for,  sbes,  87,  516;  70,  462;  71,  741;  73, 

163,  318;  73, 884, 948;  79, 1767. 
Stone  for,  sapefstznctare,  sections,  97, 3288. 
Stone  for,  volmne  of,  and  space  flUed  by,  ratio, 

88,840. 
Stonington  Harbor,  78,  018,  800;  74,  U,  246; 

78,  U,  347;  79,328. 
Stocm^tflstofsDpsntnietiire,  09b  53. 
Stren^bttJng,  09, 1318. 
Sabstmetnze,  Delaware  Bay,  99, 1360, 1351. 
Sttbstrueture,  eiamining,  pole  for,  13, 2466. 
Sabetmetora,  Improved  Ibrm,  04, 3186. 
SabBtnictim,  walls  of,  parting,  Oswego,  N.  Y., 
99,3140. 

Suitable  netion,  Milwankee  Harbor,  94, 2063. 

Supaistnictaie  of,  98, 2770. 

Svpantmetnre  of,  oonorste,  04, 8818;  10, 2058. 

SnpetsUuutuie  of,  Delaware  Bay,  99,  1350, 
1351. 

S^oiparstnietiixe  of,  designing,  Cleveland  Har- 
bor, 94, 9412. 

SnpcKstnictaze  of ,  sections  of  ,  00, 4068. 

Snpewtmctare  of,  sheathing,  00, 4068. 

^pnrtractme  of,  timber;  replaced  with  oon- 
«"to.01.a314. 

flttporstmcture   of,    timber;    replaced    with 
»*<«•.  H.  D.  240, 5»th,  1st. 

St^MntRiotare  of,  various  views,  04, 3186. 

Tight  decking,  importance  of,  80,  2215;  84, 
2144. 

Time,  elbct  of,  H.  D.  240, 50th,  1st. 

Toea  of,  concrete  blocks  for,  preferred  to  con- 
crete in  situ,  97, 3616. 

Trinidad,  Cai.,  73,1147. 

Types  of,  93, 563, 564, 1078;  07, 3340. 

Types  of,  advantageous,  98, 3202;  00,4087. 

Types  of,  cross  sectkms,  08, 3208. 

Types  of,  economical,  00, 4055. 

Typee  of ,  Oreat  Lakes,  03, 2080. 

Typee  of,  vsrloos,  estfanates  for,  H.  D.  573, 
61st,  3d. 

Value,  Golf  ports,  03, 1348. 

Veosel  antnnoe,  aid  to,  08,  2084;  H.  B.  573, 
61st,  3d. 

Vicinity  of,  accretions,  93, 2743;  98, 3140. 


Breakwaters— Cantinned. 

Vineyard  Haven,  87, 577, 680. 

Water  telescope,  underwater  views,  01,  8818. 

Waves,  force  of,  71, 827;  74,  ii,  342;  84, 578. 

Westport,R.  I.,  71,802. 

Wilmington,  Cal.,  73, 1007. 

Breakwaters,  Amlliaiy. 

Advantages  of,  ports,  08, 3084. 

Biaakwater,  ConcfeCe.   (See  above.) 
Bonding,  98, 2354;  00, 4068. 
Canorete  lOot  blocks,  07, 2626. 
Cost,  items,  98, 2376, 97,  2687. 
Endoranoe,  93, 3212. 
Foundations,  98, 2762. 
loe,  eflect  of,  97, 2626;  98, 2366. 
Placing  in,  01, 1060, 4128. 
Flan,  Marquette,  97, 2626. 
Sections,  98, 2365. 
Tests,  storms,  97, 2622. 

Biaakwaters,  Crib. 

98,2770:00,3006 

Aprons  for,  advantages,  00, 4071. 

Breaches  in,  effect  of,  98, 3155. 

Building  of,  98, 2680, 2752, 2770. 

Building  of,  dovetailing,  abandoned,  98,  2B64. 

Building  of,  inspection,  98, 8771. 

Buikiing  of,  methods,  98, 2684. 

Building  of,  regolatkins,  98, 2771. 

Conaete  covering,  98, 3752. 

Comer  posts,  advantages  of,  94,  2413. 

Cross  sectfons,  97, 3106. 

Deficient  strength,  Oswego  Harbor,  99, 8140. 

Designs,  98, 2770. 

Designs,  fanproved,  98, 2680. 

Fonndatfons,  excavating,  WK  4120. 

Old  work,  condition  of,  98, 2663;  04,  3818. 

Repair  and  renewal,  methods,  98, 2662. 

Repair,  oonorete  blocks  for,  94, 2483. 

Repalrfaig,  00, 4172;  11,2284. 

Stone  and ,  stone  preferable,  00, 4084. 

Superstructures,  placing,  00, 4134. 

Tests  of,  storms,  OO,  4123. 

Trench  for,  fillfaig,  98, 2760. 

Trench  for,  making,  98, 2760. 

Undermining,  11, 2284, 2285. 
Breakwaters,  Crib  and  Coneietai 

BnHdhig  of,  00, 4068. 

Cross  sections,  97, 3106. 

Designing,  97, 3347. 

Economy  of,  00, 4151. 
Breakwaters,  Crib  and  Stone. 

Designs,  improved,  98, 2063. 

Openings  in,  cutting,  methods,  98, 2040. 

Breakwaters,  Detached. 

Concrete  and  timber,  04, 3818. 
Harbor  protection,  99, 2813,  M18. 

Shore  conneotton  reeommimded,  H.  D.  ww, 

62d,2d. 
Timber  crib,  04, 381S. 

Breakwaters,  European* 

83,486;  87,2364. 

Breakwaters,  Famona. 

Details,  04, 3818. 
Statistics,  04,.3818. 
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Breakwaters,  Floattiic. 
98,3348. 

BnalntataM,  Ainlgii* 
80,806. 

BrMkwaton,  Oreat  Lakes. 

Oomparlson  with  other  breakwaten,  04, 381& 

Breakwaters,  Indestmctllile. 

ICaUng,  Buffalo,  H.  D.  240,  SOth,  l^. 

Biaakwatera,  Low. 

Effioiency,  75,277. 

Bnakwaten,  OMU 

Condition  of  timber,  etc.,  01, 1072. 
Superstroctore,  concrete  shell,  04, 3818. 

Breakwaters,  Pile. 

Fort  Brown,  Tex.,  78, 619. 

Breakwaters,  Pile  and  Slati. 

ICalntemuooe  expensive,  99, 2703. 
Reinforcing,  Ofi,  1002. 

Breakwaters,  Bubblestone. 

BulTding,  methods,  98, 276a 
Cross  section,  Oieat  Lakes,  04, 3172. 
Sorted  rabble,  04, 3818. 
Superstructure,  below  low  water,  04, 3818. 
Type  proposed,  Duluth,  H.  D.  82, 60th,  2d. 

Breakwaters,  Stone. 

Construction  views,  01, 3318. 

Breakwaters,  Stone  and  Cilli. 

Comparison,  flist  prefeired,  00^  4064. 
Breakwaters,  Timber. 

Decay  of,  elements  of,  00, 4076. 

Decay,  preventing,  sheathing  for,  00^  4001 

Designs,  98, 2665. 

Foundations,  cross  sections,  00, 4000. 

Repairing,  concrete  blocks  for,  98, 267B. 

Waterproofing,  98, 2664. 

Breakwaters,  Timber  Czlli. 
04,3818. 

Building,  98, 2763. 

Buffalo,  04, 3818. 

Erie,  Fa.,  04, 3818. 

Superstructure,  concrete,  04, 3818. 
Bricks. 

Bonding  fanperative,  04, 3830. 

Details  of  laying,  04, 3831. 

Efflorescence,  paraifin  for,  04, 3831. 

Floors,  04, 3832. 

Joints,  finishing,  04, 3866. 

I/)cks,  81, 1312;  95, 2032. 

Mortar,  04, 3831. 

Tests,  95, 2912, 2932. 

Tiling,  better  than,  fireprooflng,  04, 3837. 

Waterproofing,  paiaffin  for,  04, 3832. 
Bricks,  Enamel. 

Not  advisable  for  interiors,  04, 3830.  * 

Bricks,  Hollow. 

Lix^ngs,  concrete  forts.   (See  p.  1797  of  thfa 
Index.) 

Bricks,  Porous. 

Tests,  and  costs,  04, 3718. 
Brickwork.   (See  above.) 
Cleaning,  04, 3863. 
Cost,  etc.,  04, 3860. 


BrIdgeB.   (See  Aqueducts;  Gaoals;  Plea;  Pv- 

toon;  Railroads;  Steel;  see  ate  p.  2137  of  Ok 

Index;  see  plates.) 
Abutments,  sand  and  gravel  for,  vcrkio;  e^ 

00,6444. 
Accidents  to,  difficult  to  fix  blame,  07,  isa 
Allegheny  River,  94,  1017;  95,  24Q0;  96»  2il^ 

97,2427. 

Authority  of  Congress  over,  not  deflnfac,  69, 

1600, 1604. 
Boule  gates,  03, 1022. 
BrSBQS  River,  95, 1833. 
Building,  90, 2115. 

Canals,  over,  95, 2760, 2768;  H.  D.  391,  «2d,  H 
Cement  for,  02, 2670. 
Changes  required,  factors,  04, 2437. 
Changes,  authorised  to  require,  04, 2439. 
Chicago  River,  93, 2807. 
Closing  of,  temporary,  95, 1214. 
Collisions  with,  losses  from,  82, 1925;  96,  z:\ 

06, 1557;  07, 1667. 
ColUsions  with,  losses  from,  Ohio  Blw, »:, 

2333;  11,  2089. 

Commeroe  retarded  by,  Chicago  Bivw,  li, 
2352. 

Concrete  abutments,  building,  OQ,  5441 
Construction,  details,  02, 2674. 
Decay  of;  oak  wedges,  eflect  of,  78, 964. 
Delays;  need  of  ngulatiOD,  Chio^  Rir^, 

11,2351. 
Designing,  material,  oonslderetlQii  of,  98,  S6^ 
Designing,  points  important,  98,  SS97, 3601 
Designs,  98, 3S97. 

Designs,  Memorial  Bridge,  00^  5134b 
Designs,  Potomac  River,  D.  C,  86, 897. 
Dimensions  of,  regulation,  bill  for,  00, 5117. 
Dimensions  proper,  H.  D.  700,  fiOth,  Ist. 
Draws  of,  dimensions,  proper,  95, 734. 
Draws  of,  location  of,  70^  230, 245;  72, 2S9. 
Draws  of,  passing,  methods  of  eoal-fieeU,  7^ 

ii,303. 
Draws  of,  novel,  Philadelphia,  71,  710. 
Drews  of,  opening  of,  frequency  of,  Chka^ 

74,601,607,617. 
Draws  of,  operating,  Ohio  River,  95, 2333. 
Draws  of,  opwating.  Rock  Island,  73,  i% 

294. 

Draws  of,  Rock  Island,  70, 245;  72, 289, 290. 
Drews  of,  signal  lights  on.  Rock  Islaiul,  73; 

415;  78,723. 
Draws  of,  signals  at,  73, 415;  78, 723, 
Draws  of,  spans,  Chicago  River,  74, 586. 
Draws  of,  weight  of,  70, 245. 
Draws  of,  widths  of,  proper,  68, 383. 
Dubuque  Railroad,  78, 984. 
East  River,  95, 933;  96, 856. 
Elk  River,  95, 2461. 
Engineer  Troops,  02,816. 
Estimates  for,  H.  D.  263, 59th,  1st. 
Flood  controL    H.  D.  81, 62d,  1st. 
Floor  system,  02,  2658. 
Fort  Washaki  Road,  99, 39Qa 
Foundations,  bedrock,  depths  to,  Mississippi 

River,  78,918,1059. 
Grades,  eflect  of,  79^  1461. 
Harlem  River,  94, 744;  95, 920;  96,  S«2. 
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Mdges-^ntinaed.- 
Height  of,  nayigBtkm,  nquired  to,  61^  305, 

«l;  74, 6(8, 627,  Ml,  048;  U,  664;  76,  U,  881; 

78,U,302;  78, 907,928, 0S4,iaM. 
Hudson  Biver,  96, 838. 
Inlet,  type  of,  98,3867. 
Iramnxk,  stxMgth  of,  Book  JOtad,  7^  386, 

m, 

iMn  rdatiiig  to,  elloct  of,  83, 2008. 

Legistatioa  ooooeming,  6II,  300;  71«  210,  426, 

fi5, 45S;  73. 404, 440;  78,  561, 570. 
Loads  on,  68, 105;  70,  245,  251,  263;  72,  386, 

291;  77,1090;  03,2578. 
Location  of,  pioper,  68, 316;  70, 230. 
kany,  over  Passaic  River,  H.  D.  707, 62d,  3d; 

E.D.732,62ii,2d. 
Material  in,  weisbt  of ,  73, 204. 
Material  in,  TSiioiu,  oonaidAnition  Of ,  98t  3087; 

03, 2670. 
Measniements  of,  Misaoiiri  River,  93, 3044. 
Misso jri  River,  94, 3108;  96»  3804;  97,  3803. 
MoDoneahcla  River,  OO*  3300;  90*  2137;  97, 

2407;  98,2200. 

Moskbagnin  River,  98, 2375.  

M   Navigable  waten,  over,  80»  1840;  81,  3000; 
'       82,  1979;  83,  1501;  84,  1760;  88^  1917;  86, 

2111;  87,2613. 
Navigation,  obstractiODS  to,  e8»  717, 832;  89, 

306;  71,  407,  411,  414,  420,  713;  76,  II,  306; 

77,646;  78,1038,1054. 
Neosho  River,  97, 1986. 
Newton  Creek,  98, 938. 
Oakland  Harbor,  00, 4210. 
Ohio  River,  93, 2466;  00^  3000L 
Obstraction,  rivers,  97, 2706. 
Piers,  closenen,  effect  of,  98, 734. 
Piers,  ooDcrete  in,  96, 2115. 
Pien,  cross  section  occupied  by,  Ohio  River, 

71, 403, 410, 413, 416, 421,  ^,  443. 
Piers,  currents,  deflection  of,  98, 734. 
Piers,  currents,  should  be  parallel  to,  68,  381; 

69,196. 
Piers,  examination,  98, 4085;  06, 3887. 
Piers,  foundations,  insecure,  Potomac  River, 

96,3887. 

Piers,  protecting,  sheer  booms  for,  78, 710;  79, 
1144. 

Piers,  rapid  correntSa effect  on,  98, 734. 
Piers,  reconstructton,  D.  C,  08, 2346. 
Piers,  reinfordng  with  concrete,  10, 2624. 
Piers,  repairs,  98, 4000;  10, 3623, 2624. 
Piers,  ripmp  about,  objection  to,  78,  il,  887. 
Piers,  rivers,  closing  of,  with  ice,  71,  716. 
Piers,  Rock  Island,  69, 195. 
Piers,  sheer  booma  at,  78, 11, 683;  77, 817;  78, 
710, 972, 982, 986,  W),  1002, 1005, 1000, 1018. 

Piers,  tides,  obstruction  to,  68,  717;  69,  383; 
74,11,156,234. 

Piers,  thnber  rafts,  effect  on,  77, 830;  78, 931. 

Plans,  Anaoostia  River,  96, 3805. 

Propelling  system,  cars,  03, 2650. 

Railroads,  conditiona  of,  use  by,  02, 2654. 

Regulations,  IHilnth,  08, 1003;  10, 2061. 

Repairing;  bridge  ckjeing,  Fotoniae  Riv«r,  08, 
1214. 

Requirements  for,  Detroit  River,  74, 603, 627. 
Requlremeots  for,  tidal  riven,  96, 087. 


Bridies— Contlnned. 

Rivers,  improvement  of,  wbere  many  bridges, 

H.D.643,6l5t,3d. 
BivBCS,  Dttvigsble,  general  ooosidentlofi,  68» 

50, 315, 316, 385;  70,  67,  261;  71,  61,  397,  431; 

78.  440;  74,  583,  636;  78,  11,  677;  76,  92,  il, 

860,  208,  209,  306;  77,  817;  78,  110,  731,  891, 

1038, 1054, 1068, 1078;  79,  1461. 
Boada,03,3466. 
Sbeer  booms  at,  78, 11,  683;  77,  817;  78^  710, 

972, 982, 986, 990, 1002, 1005, 1009, 1018. 
Signals  and  lighU,  78, 415;  78, 723. 
'    Bin  under  opening,  to  direct  chiinnel,  11, 1588. 
Sites,  borings,  Anseoetia  River,  98, 8601. 
Spans;  dimensions  required;  lafta,  passage  off, 

77  820*  78a  931. 
Spans,  iwactical  ilmiti  of,  71.  483;  78,  906, 

1019, 1069. 
Spans,  Rock  Island,  69, 197;  70,  231, 258;  71, 

301;  78,287. 
Spans,  various,  lengths  of,  60,  197;  70,  231; 

72,  386;  78,  905, 1019, 1020, 1046,  1062, 1069. 
Bpecttcatlons,  02, 3666, 3674. 
Stone  arches,  pUms,  98, 3606. 
Surveys,  Anaoostia  River,  96, 3890. 
Surveys,  borings,  98, 3576. 
Surveys,  borings,  Anacostia  River,  96, 3901, 
Tennessee  River,  96, 1934. 
Tldal,ftowet,74,U,234. 

Trinity  River,  941, 1564. 

Trusses,  arched,  78, 11, 680. 

Trusses,  loads  on.  Rock  Island,  60,  195;  70, 

251,263;  72,286,201. 
Trusses,  Rock  Island,  6I>,  196;  70,  245,  262; 

72,386. 
ffQ^mels  and,  comparison,  74, 603, 620. 
Water  main,  90, 8002. 

Weirs;  better  than  maneuvering  boat,  08, 530. 
Widtbs,  points  determining,  02, 2666. 
yellowstone  Park,  94, 3447. 

Bridges,  Arch.  ^  „    ^  .  - 
StabUity ,  P.  P-  No.  7,  C.  E. 

"'^T^?^^  *  Chesapeake,  Sen.  D.  215, 
59th,  ad. 

Bridges,  Crib- 

Engineer  troops,  02, 816. 

"''^SkS^'ea"*  of,  75.  U,«80:  07.  lOW.  1102. 
Bridges. »«»  ^« 

Bridge,  i«««*»jrv 

Engine'  troops,  02,  816. 
j^j^Qfoads,  78,  981. 
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UBthoila,  Improved,  Cumbcilaiid  River,  1 
"      "    ti,  lit. 

it  clobns,  1 1.  KQl. 
a  Csnal,  eflict  ol,  Ohio  Blrer  i 
H.  D.  ttl.eotb,  IM. 
s,  riven,  11,1831. 
ictora  >aeoUTig.  H.  D.  TS£,  SKtt,  It 
RlghUoIU.S     "  "       "" 


Value  of  syitem  Of  canal  vorki,  Connecticut 

RlnT,  H.  D.  231,  5g(ti,3d. 
Wing   dam    fbr   securing,   c^baiuMb,    rtrora, 
"      ■    I,  H.  D.  Ml,  »th. 


Bunding,  «g 
Buildiag,« 
Capaclly  of. 
Cape  Cod,  1 

Cape  Cod,  a 

1333;  79, 

CetebiabKll 


01.2U4,3SS8,nM;  11,1831. 
Dtpliaim,  97,3711. 

LODC  riven,  OUo  RIva,  H.  D.  iB2,  Both,  M. 
Plmt  requited,  OS,  17TI. 
Poob,  TaeulatliV,  flS,  2HI. 
S^ulUlng,  as,  26SS. 

Sedimant-beailne  rivets,  B.  D.  GO,  Cist,  1st. 
U.  3,  anil  lon\ga,  02,  ns3. 
Catials.    (See  Locks,  PananiB,  p.  23G7  of  this  In- 

dsi:   RanvSTi:    Sblps;    WU«r  Fover;  see 

plates.) 
Abandoned  canal,  oODdKiDD  o[,  Oeoreia,  H.  t>. 

CSl,81st,3d. 
Abandonmimt,  futiOoation,  HomIs  Sboab, 

H.D.m,eoth,ist. 

Accidents  In,  00, 3«5. 

AdvantagM  of  [U.  B.  Waterways  C<nnnil»- 

sba),  H.  D.  301,  Stst,  Id. 
Aided  by  V.  a.,  H.  D.  781, 60th,  Isl. 
AlbGinarle  and  Chesapeake,  76,  V»;  SO,  867. 
Appraising,  ChcBapeolis  and  Delaware,  S.  I>. 

215,  seth,  2d. 
Aquedufti,  Illinois  and  U IssbslppI,  OS,  2020. 
Aqueducts,  stren^henlng  sides,  02,1737. 
Artlflclal  stone  Id,  B4,  ZIU. 
Assessments  to  aid,  10,  eS3. 
Baota  of,  building,  7S.  K«:  78,  It,  74;  7B,  SO. 
Banks  of,  movotiuit:  Delaware  A  Chn^jeaka 

Canal,  H,  D,  391,  GZd,  2d. 
Banks  ol,  protecting,  70,  *Hi;  74.  SM,  7M;  76, 

11,  M2;  7S,  2B5. 
Banks  ot,  rebuilding,  S3,  2760. 
Banks  of,  water-tightening  of,  7^436;  78,Ma; 

11,74;  78,  2ea,122S. 
Barge  tiafDc.M,  30*0. 
Bayou  Bt.  Jaha  to  Ship  Island,  71,  M,  SIM. 

im,  probable  and  improbable,  (M, 


»,"IW, 

Rlvtr,  H. 


Connecting 
Construct  lO! 


Qsta,  Ullno 
Costs,  lowei 
9S3,«Hb, 
Crass  sectloi 
Cnsssactioi 
Culverts,  (O 


,  si 


.  lehtbn,  74,  534,  535; 


7,324;  < 


n,S37; 


3039. 
Boat  dimensions  an 

11,118. 
Bottoms  o(,  slopM  of 

73,328. 

Brldguover,  baildlng,  ftJ),  2760, 2768. 
Bridges  over,  types,  OS,  2018;  B.  D.  219,  5nh, 

3d;  H.  D.3»l,  62d,  2d. 
Buadlnj;,   detstb,    01,    3027.    (Bee    Panama 

Canal,  p.  2367  of  this  Index.) 


Culvei 
38S7. 
Cnmbeilani 
Currenie,  el 
CnIs,IlUaDl 


5B8. 

DepCBits,  b1 
Depths,  det 
Designing, 
Draiiaiam 
V«;  70k : 
734,7*5. 

Dismal  9wi 
Diversion,  1 
Drainage  ol 
Dredging,  f 


8eep.2624forez<1 
ptonatloiM,  etc  J 
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iufltbigSi  Pnbllta 
Drinking-iratar  supply,  04, 8800. 

hfldlnsiiStMl.  (Sm  BufldJngi,  abore.) 
Bim,  CtflJngs,  Goluiiins,  Costs,  Designs, 
Doari&g,  Elevatoo,  fireprooflng,  Flooring, 
FoaDdaUms,  Ointes,  Heating,  Offloes, 
OraysflDts,  Plmnbing,  Roofing,  Tiling, 
TQllets,  Wans,  Windows,  Wiring,  etc.  (See 
sp«dalnpoft,04»382D.)  (Seepletfls.) 

•Uklmds.  (SeePllBB.) 
Cheap  IniQdMids,  letoftion  of,  diedgingi,  94* 

aooou 

Dredgingi,  boUiog  of,  M»  3119. 
Dndginp,  inotosliig  o(,  M,  MIO. 
Hartxnge,  Jamaica  Bay,  H.  D.  IWO,  «Okli,  2d. 
Islands,  artificfal,  02,  VOL 
On  In  bap,  rocks,  nmoYing,  00, 3279. 
lUpnppinKr  lamaloa  Bay,  n.  D.  1805, 60th,  2d. 
BboaU  be  rajaired,  doeka,  to  pi«?ent  sflting, 
08,731 


Bulkheads— Continued. 
Strengthening,  01, 8.,  402. 

Bulklieads,  Ckmciete. 

Ptattems,  on  timber  pfles,  H.  D.  1506, 60ih,  2d. 

BolklieiidB,  Sbeel-PUe. 
Dsms,  repairs,  02, 1278. 
Wave  action,  preventing,  04, 8020. 

BuUettns,    (See  Ganges.) 

Forms  of,  gauge  readings,  98, 4222. 
Ctau8es,Mtei8BippiRiTer.e3,3854;  O3,B..06. 

liake  Snrvey,  issue,  08, 2S33. 

Biuikers,  MatoiteU 

Forts,  ooostmction,  08, 2404. 

BiiOFS.    (See  ICoorings.) 
Buttnaaas*   (See  Gocmterforts.) 
Piers,  protecting,  70^  187. 

By-paas. 

Water  mains,  OO^asaa 


C. 


renins. 

I>TedgaB,04,8„MO. 
^leGalleiy. 

Submarine  mines,  07, 705. 
^lUe  Hoists. 

Building,  06, 17ML 

Stone,  handling,  96, 1704;  00,3713. 
^kles.  (Seellattieases.) 

ClanipB,O8,30Q8. 

SpUoeB,mattt«aBos,  04, 2084. 

Strands  (separate  wlm)  better  than,  mattress 
wwTing,  89,8600. 

Towing  with,  Dan  Blvw,  Vs.,  80i  788. 
M>les,  Insulated, 

Tests,  90, 419. 

^bte,llfaltlple. 

Insolation,  98,660. 
Tests,  88, 388. 

Wife  Tanks. 

^^lBnFS,06,3QQ8. 

isMe  Tramways. 

BuikUngwoA,o»,a4Ba, 
JibhivayB. 

Lode  and  dam  building,  04,  1060;  06,  1937; 
89, 2178;  00^  2708. 
^gefDNei's. 

01,2890. 

^■"■wn*-    (8«  plates.) 
Diver  better  than,  lock  lepairlng,  98, 1800. 
^  gates,  caisson  type,  action,  97, 2356. 
Pereolatlon,  prevention,  12. 1777. 
Staking;  water  Jet,  use  of.  79, 926. 
Steel  and  cencxete,  of.  breakwatem,  08, 1954. 


CaBstlieiiles. 

Besnlt,  Engineer  troops,  08,  806. 

Ctelklns. 

Colomns,  steel  buildings,  04,  3800. 

CaOdiiy  Blaclili&e. 

Lock  gates,  06, 2787. 

Camps.   (See  Hydrdgraphy.) 
Hydiogiiphy,95,4248. 

DimeDskmSi  Chesapeake  A  Ohio,  74,  536. 
•  DtoSoSlvarioascanals,  73,221;  78, U,  536, 
imttkmia  fined wfthstone, 66,11,36;  78,11,108. 

ft^  dtaMBMtaM*  74,  534, 585;  11, 118. 
Sls,aflecthi,76,U,80. 

Canal,  Clile»«®  Sanitary, 
minols  River,  effect,  00,  2842. 

^^*^iSSta  on,  comparison  with  those  of  adja- 
^SSoads,  71, 647;  73, 223;  74, 612, 605. 

^^^^^^'to  reach,  Warrior  River.  H.  D.  72, 

62d,  IB^- 
Coal  traffic  benefited,  11^43. 

Costs,  probable,  Tennessee  River,  H.  D.  781, 

c2L^<i  ««v«r.  H.  D.  1«J' •^  *^-      . 
^gtag  or  canaliratlon,  Ohio  River,  study, 

H   P.  492,60th,  1st. 
wktorr.  Oreat  Lakes,  12,2647. 

SJS^iid  dams,  loittlon  a  deciding  factor, 
H.  P.  219,  Mth,  3d.  H  D  iso 

Locks  and  dams,  Mississippi  »*▼«»  ^'  ^'  »• 
61st,  lat. 
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Canals— Continued. 

^lallway  along,  Muscle  Sbosls  Canal,  00«  2941. 

RaUway,  bridges,  08,  2020. 

Railway,  operating,  041, 1770. 

RainfaU  in,  70, 533. 

Reservoirs  and,  evaporation,  71*  630;  72,  515, 

521;  74,  505,  523;  U,  05;  70,  ii,  547,  666;  78, 

293. 
Revetment  of,  78,  U,  417. 
Revetment  of,  repairing,  97, 2666. 
Revetment  of,  responsibility  for  damagsi  by 

vessels,  08, 1926. 
Right  of  way,  describing,  08, 2483. 
Right  of  way,  locating,  98,  2483. 
•   Riprapping,  08, 2020. 
'         Rivers,  lateral  to,  97,  2251. 

Rock,  removing,  coflerdams,  94, 1982. 
Routes,  Great  Lakes  to  the  sea,  97,  3128. 
Routes,  rail  and  canal,  comparisoos,  00,  3622. 
Routes,  surveys  of,  Atlantic  Coast,  H.  D.  391, 

62d,.2d. 
Rules  and  regulations,  98, 20;  H.  D.  261, 50th, 

9d. 
Rules  and  regulatknis,  enloiroeahent  of,  93, 21. 
St.  Clair  Flats,  66,  iv,  47. 
St.  Marys  Falls,  67,  225;  71,  42,  161, 164;  72, 

39,  195;  73,  40,  286;  74,  45,  196;  78,  60,  164; 

76,  103;  li,  523;  77,  109,  921;  78,  124,  1217, 

1218;  82, 2358;  86, 1786, 1702. 
Santee,S.  C.,81,1149. 
Sauk  Rapids,  78,  ii,  450. 
Section,  74, 534, 817. 
Shipments  by,  and  railroad,  compand,  71t 

647;  73,  223;  74,  512, 605. 
Signal  towers,  paint  for,  09, 1861. 
Siphons,  H.  D.  391, 62d,  2d. 
Slackwater  nayigation  and,  oomparinn,  74, 

11,97,119;  75,365. 
Specifications,  S.  D.  215, 69th,  9d. 
Speed  allowable,  various  canals,  H.  D.  391, 62d, 

2d. 
Steamboats  required  for,  75, 409. 
Structures  over,  provisions,  H.  IX  953,  60th, 

Ist. 
Sturgeon  Bay  and  Lake  Michigan,  87*  2024, 

2030. 
Suez,  71, 187;  74,  796, 818;  80, 966. 
Surfaces  of,  slopes  of,  70, 488;  73, 1007;  78, 204. 
Surplus  water,  definition  of,  98, 2344. 
Surveys,  95, 3424;  96, 1068. 
Surveys,  methods,  96,  2390,  3365;  97,  2870; 

99,1735. 
Systems,  origin  of,  Ohio,  96, 2997. 
Tennessee  River,  68, 558, 573. 
Tennessee  to  Coosa  Rivers,  71,  64;  72,  60, 620. 
Terminals,  H.  D.  391, 62d,  2d. 
Three  hundred  feet  wide,  St.  Clair  Flats  Canal; 

too  small  for  vast  commeice,  99, 2008. 
Tidal  locks,  H.  D.  391, 62d,  2d. 
Toledo,  69, 12L 
Tolls,  Connecticut  River  Falls,  78,  274.    (See 

Channels,  Private.) 
Tolls,  Green  River,  80, 1800. 
Tolls,  Louisville  and  Portland,  72,  449;  73, 

538;  76,  761,  767;  77,  613,  616,  619,  640,  649; 

78,  774,  782,  785,  787;  79,  1286,  1289,  1291, 

1297;  80, 1726;  82, 1907. 


Canala-^kmtinned. 

ToUs,  Monongihcda  River,  1841-,  96,  2160. 
Tdls,  ran  charges,  compared  with,  82,  3«r; 

86,1944. 
Tolls,  Sues,  80,985. 
Towing  on,  BelgHim  systno,  77, 595. 
Towing  on,  hoiaes,  eflective  povcr  of,  77.  ^, 

600,692. 
Towing  on  looamotlves,'79|  1251. 
Towing  on,  methods,  various,  ezperiin<Dt\ 

77,600,695,700. 
Towfaig  on,  rate  of,  Erie  Canal,  74,  533;  74  it, 

537. 
Towing  on,  small  section,  effect  of,  76^  !1. 71 
Towing  on,  steam  power,  appUeatioo  of,  61b 

636;  78,  833;  74,  498,  ii,  90, 101;  75,  ii,  5.:, 

77,  688, 690, 694, 703;  79, 1251. 
Towing  CO,  submerged  cable,  77, 69i,  ^x  "^i. 
Towing  on,  tunnels,  thpugfa,  exptsbu£.:i, 

74,  513,  U,  90;  77,  666, 692, 694, 700. 
Traffic,  U.  S.  and  Osnadian,  13, 2629i 
Trans-AUegbeny  route,  79, 1389. 
Transportation  by,  cost  of,  69,  541;  71,  «3P, 

639, 644, 646;  73,  221, 833;  74,  ii,  Ul;  75,  u, 

565;  78,  784;  79,  1289, 1291. 
Transportation  capacity,  Albemarle  and  Om- 

peake,  76,424. 
Transportation  capacity,  Erie  Canal,  71,  ^\ 

74,  512;  ii,  110, 118, 123;  76, 424. 
Trunks  and  embankment,  maintexuDcc,  04, 


Tunnels  on,  76,  ii,  79, 124;  77, 685. 
Tunnels  on,  boats  in,  velocity  of,  77, 6-^\  *^, 

700. 
Tonnels  on,  central  water  route,  71, 6%>  ^> 

643;  73,  830;  74,  ii,  90,  100,  130;  77, 6H 

767. 
Tunnels  on,  Chesapeake  and  Ohio,  76»  ii,  i?^- 
Tunnels  on,  objection  to,  77, 600. 
Tunnels  on,  sections,  boat  effect,  76,  li, » 
Tunnels  on,  towing,  77, 695. 
Tunnels  on,  traction,  74,  U,  90;  76,U,:^77. 

686, 689, 700. 
Tunnels  on,  tumoats,  76,  U,  7»;  77, ««,  ^^ 

694. 
Types,  various,  costs,  H.  D.  391, 62d,  2d. 
Use  of,  rule  and  regulations,  75, 7S4;  76.  '^ 

765;  77,606;  78,745;  95,2563. 
Vahie  of,  factors  of,  00, 9620. 
Value  of,  for  deep-diaft  vessels,  8.  P.  ^ 

61st,  2d. 
Value  of,  military  and  naval,  S.  D.  SiS,  »^' 

3d. 
Various,  68,  272;  69.  635,  539,  54C  73, 2E; 

75,11,636. 
Various,  dimensions,  96, 3409. 
Vessel  dimensfcrns,  St.  Marys  RpH-P-M"^^ 

Ist. 
Vicinity  of,  caving,  93, 2780. 
Vicinity  of,  tile  drafaiage,  effect  of,  96,  SMT. 
Wabash  and  Erie,  81,  2363, 2413. 
Walls,  voids  filled  with  grout,  1 1,  SilO- 
Water,  drawing  of,  rules,  95, 9689. 
Water,  illegal  use  of.  Fox  River,  9^  aS2^ 
Water,  pools,  60, 635. 
Water  power  from,  96,  3046;  H.  D.  304,«^. 

3d.   (See  Locks,  above.) 


ie  p.  2624  for  ex- 
planations, etc. 
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Water  power  from,  dams  tor,  flush  boards  on, 

97,  2713. 
Water  power  from,  narlgstion  interssts  and, 

oonfUct  betwesn,  97*  2721. 
Water  power  from,  regolationB,  Fox  River, 

90,2535. 
Water  power  from,  rales,  9IS»  2659, 2M1. 
Watershed,  Colbeit  Shoals  Canal,  98, 1021. 
Water  atoragB,  dam  sites.  Lake  Sapetlor  and 

MJasisBippi  River  Omal,  96, 2432. 
Water  supply,  71,  030;  79,  515,  521,  530;  78, 

831,  1008;  74,  405,  504,  507,  620,  533,  538;  U, 

95,  112;  75,  411;  11,  545,  547,  552,  566,  501; 

76,  406,  610,  525;  U,  61,  07;  77,  380,  704,  755, 

756,   770,  796;  78,  203;  79b  1301;  96,  2402, 

2446,3007. 
Water  supply,  evaporation,  71,  630(  73,  515, 

521;  73,  1008;  74,  506,  507,  520,  623;  U,  05; 

75,  U,  547,  566;  76,  510,  536,  528;  U,  07;  77, 

386,  704,  707, 756;  78, 283. 
Water  supply,  feeding,  economy  of,  76, 11,  62. 
Water  supply,  flltiatlon  of,  71,  030;  78,  1008; 

74,  05,  505,  507,  530,  523;  11,  05;  76,  510,  536, 

534;  it,  67, 07;  77, 386,  704,  707;  78,  203;  81, 

571, 1152;  86, 12S2. 
Water  supply.  Lake  Supoior  and  MissisBippi 

River  Ganal,  96, 3403. 
Water  supply,  leskage  at  locks,  71, 806;  74, 11, 

06;  76,  528;  77,  380,  704,  707,  756;  78,  283; 

79,1540. 
Water  supply,  lockage,  73, 1006;  76, 510,  526, 

520;  77,  704, 707,  724, 756, 770;  78,  283. 
Water  supply,  lodes,  reservoirs  of,  76, 407. 
Water  supply,  pompage,  76, 406, 407. 
Water  supply,  jNimping,  81, 1152. 
Water  supply,  rainfiJl,  76, 533. 
Water  supply,  reservoirs,  96, 3026. 
Water  supply,  summit  levels,  80,871;  81,1152, 

1800,  2402,  2410;  86, 1252. 
Water-tightening,  concrete  for,  76, 11, 74. 
WeUand,  75, 11, 540. 
Widening  proposed,  St.  Marys  River,  H.  D. 

215, 58th,  3d. 
Width,  detecmfaiing,  89, 1230;  11, 2040. 
Wisconsin  River,  76, 11, 201. 
World-ilunous  canals,  S.  D.  215, 50th,  2d. 
Wrecks  in,  97,  2448. 
Wrecks  in,  removing,  96, 2232.' 

i^anals,  Atlantic  Coast. 

History,  with  maps,  H.  D.  301, 62d,  2d. 

Sanals,  Drainage. 

H.  D.  262, 50th,  1st. 

Cross  sections,  H.  D.  262, 50th,  1st. 

Canals,  Intereepttng. 

Flood  contnd,  H.  D.  81, 62d,  Ist. 

Danals,  Intereoastal. 

Rates,  freight,  H.  D.  301, 63d,  2d. 

Oanals,  LatenU. 

Advantages  of,  rivers,  97, 2251. 
River  improvement,  Mississippi  River,  H.  D. 
50,  out,  1st. 

Canals,  Loek,  and  Sea  liOveL 

Costs,  H.I>.  301, 63d,  2d. 


Canals,  Ohio. 

Expenses  and  receipts,  1827-,  96, 3043. 
Government  surveys,  96, 3005. 
Lands  Ibr.  96, 3003. 

C;anal,Sea  h&wL 

Waves,  tidal,  H.  D.  391, 62d,  3d. 

Canals,  Ship. 

68,278;  74,817;  75,409. 

Commerciai  aspects  of,  97, 3195. 

FcRy-oerial,  operating,  05, 1073. 

Fkvida,77,388. 

Movement  tor,  history.  North  Atlantic  coast, 

S.  D.  215, 5eth,  2d. 
Requirements  of,  81,  25^6. 
St.  Marys,  70, 162. 

Sturgeon  Bay,  79, 171;  76,  U,  344;  77,  856. 
Tolls,  H.  J>.  301, 62d,  2d. 
Traffic  on,  lakes  to  the  Atlantic,  97, 3166. 
Transportation  by,  cost  of,  97, 3207. 

Cane  Carpets.   (See  Mattresses.) 

Shore  protection,  78, 616;  79, 876, 931. 

Canvas. 

Dams,  for,  96, 1041. 

Leakage,  preventing,  locks,  73, 287. 

Cape  Hatteras. 

Rounding,  difficulty  of,  98, 1365. 

Capes. 

Erosion,  rote.  Gape  Cod,  H.  D.  821,  Olst,  2d. 

Capping.   (See  Breakwaters;  Stone;  Timber.) 
Breakwater,  laying  in,  00, 4116. 
Methods  of,  levees,  97, 3796. 

Capping,  Timber. 

Rapid  deterioration,  95, 1728. 

Caps. 

Crib  pien,  nndemeath,  96, 1836. 

Capstans. 

Bear-tnp  gates,  raising,  96, 1840. 

CarboUaatlon. 

Piles,  preserving,  74, 787;  79, 308. 
Cargoes. 

Sises  increasing.  Portage  Lake  canals,  06, 1723. 
Transferring,  methods,  97, 3210. 

Cars.   (See  pis.  12, 46.) 

Flat  cars  and  turntable,  04, 3738. 

Propelling  sjrstem,  bridges,  02, 2660. 

Stone,  transfer  of  stone  from  (cars,  cheapening, 

01,  S.,  253. 

Supply  of  freight  cars,  regulated  by  waterway 
improvements,  H.  D.  510, 61st,  2d. 

Casemate. 

Gssemate  shield,  experiments.  70, 7. 

Castings. 

Concrete  pien,  04, 3803. 

Catamarans.    (See  Currents;  see  pi.  72.) 
Breakwater,  sounding  for,  00, 4134. 
Current  meters  on,  00, 5325. 
Currents,  measuring,  00, 5325. 
Hyacinth  removal,  11, 461. 
Soundings  with,  for  making  from,  00,  4134; 

02,  2774;  03, 2784. 

Catches.   (See  Sand  Catches.) 
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Ckvlns.    (See   Buiki;   Cnvusai   Vi 

YbIIow  boDkii  sw  pla.  U-U.) 
Canola,  93,3780. 
Extent  and  Mc,  Ubslaslppl  RIvar,  H.  D.  U, 

Sist, Irt. 
Picaltar,  buki,  B«d  Rlvgr  of  ths  North,  78, 

730.    . 
pToranUng,  lllnlaslppl  Rivet  larea,  <M,  B., 

33S. 
Rlyet  banki,  75,  K,  SIS. 
RlTir  banla,  laUliw  ataca,  72,  4Mi  78,  SU. 
Stiqiped  bf  cable  and  sum),  H.  D.,  M,  IBd, 

1st. 
Cavlni  Builu. 

Ulnbslppl  Rhtr,  7S,  558,  «08;  78,  841;  7*. 

sr7B,  gTB. 

PiotectliiG,  methodg,  ttfl.  3U1. 
Rsd  Rivtf  al  tbe  Nortb,  80. 1580. 
Sacramento  Rlier,  80,  333fl. 

Rap^rlnc,  bridge  plera,  10, 1024. 

Shore  piot«ctlaii,  79,  931. 
Ctmnga.    13eeFiirti,p.t793otthiiIndei.) 
Dattvla,9a,78«,  7W:  OOwS43,gIt,8a8. 
Baanu  in,  tnttsrlea,  00,  aOS. 
Beams  In,  setting,  00,  SS8. 
Bulldlnga,  01,  922,  3813;  04.  SSIS,  3S37,  3S41, 

3MS. 
I-beanu  lor  batteries,  07, 030. 
Linings  lor,  lorts,  03,  1380,  23SS,  »I0,  Xm, 

3415;  OS,  3009. 
TUe  for,  hatlwlcB,  09, 786;  GO,  S«;  03, 2373. 
Wire  boards  In,  08. 2494. 
Omant.   (See  fieton  Agglomere;  Concrete;  Band; 

SUlca;  Slag;  Teits.) 
AdhsslonlcGts,  0S,1931. 
Aeration,  eOect  of,  8fl,  2924. 
Bags  ol,  repair  of  )altl«  nniMthtoctory,  09. 

2283. 
Diklges,  OS,  3S70. 

Briquettes,  bmklng  ol,  clips  lor.  Off.  3B13. 
Briquettes,  making,  micblne,  OS,  WS. 
Brlquettn,  mixing,  80, 17GI. 
BilquetUs,  molding,  Off,  27al, 
Brlquatt«e,  repairing  with  sulphur,  01,  SI2. 
Brlquetla,  tensile  stress,  applying.  Off,  29U. 
Cbaiscler  of,  San  Diego  lorta,  OS,  3472. 
Clay  in,  effect  ol.  Off,  2934. 
Clay  In,  use  of,  86, 3803. 
Comprceslon  testa,  00^  3803. 
Coping,  00,3820. 
Delectlve  cbaiacler  of,  Mnaklngnm  River,  Sff, 

1823;  87,lSlt. 
Expansion  of,  locks  lojursd  by,  87,  IBI4. 
Foraign  substances  In,  eSect  ol,  Off,  393S. 
Freeilngtests,  Off,  2745. 

Fieih-waUr,  salt  walar  and,  eQect  of,  Bff,  2918. 
Bouse  lor,  00, 3175. 
Lhne,  eflect  of,  90,  2803. 
Limestone  screenings  and,  tests,  84,  3325. 
Locks,  07, 2975. 
UiilnEmacblns,  8ff,2054. 
HIituTU  of,  mortars,  tests  of,  03, 3031. 
Holders  lor,  dUferant  tests,  04,  3331. 
Holds,  flllfng,  04, 3349. 
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cmnit-ContinQed. 
Varioas  brands,  mortais,  strength,  94»  2318. 
Various  miztnns,  tests  of,  OS*  2024. 
VarkMB  sabstaoosB  in,  Aflect  of,  96, 2803. 

Virioas  tests,  94, 2519. 

!emeat,Axiieikaiii   (See  Cement,  Tests.) 
Gfrmsaeement  and,  oomperlson,  96*  2821. 
Pvtbod,  fmproTement  of,  90, 2613. 

dement,  German, 
Americaa  cements  and,  oomparison,  96. 2621. 

>inentB,Hjdraiille. 

P.P.No.g,C.E. 
Experiments  proposed,  69, 19. 
FaOore,  St.  Lcmls,  75,  458. 
Vixlng  machine,  Illinois  River,  M,  2064. 
Kock  tematiia,  Elk  Rhrer,  76,  U,  176;  79, 
1417, 

Salt,  effect  Of,  82,  2350. 

Strength  detecmlnatlon,  experiments,  89,  2345; 

83,1848. 
Teredo-proofing  wfth,  76, 670. 
Testing,  instnictions  te,  95, 2760. 
Teste,  09b  12;  75,  466;  77, 663;  97,  2847. 
Tots,  summary  oi,  96, 2634. 
l^tica,  saperiority  of,  76, 668. 

Cement,  Natunl. 

Stow  seeing,  98,  780, 22SS. 

Tests,  94,  2318. 

Tests,  10  brands,  95, 2918. 

Cement,  Portland. 

Specifications,  95, 2756. 
Testa,  94,  2318. 

Teste,  8  brands,  95,2960. 
Use  of,  advisable  lor  dhnatks  conditions,  Maine 
forte,  01,  911.  .— ««» 

Cement,  Sand* 

HaUng,  methods,  00^  2768. 
Cement,  SUIea. 

Experimental  mannfteton,  99, 2177. 
Cement,  Slag. 

Teste,  98, 665. 

Teste,  satisfiKtory,  98, 665. 
Cereal  Crops. 

Qtejl^pitade  Of,  Cotambia  River  district. 

^^'Mtos.  (SeelHBns.) 

i^'«^'*»P«ting,98,l«00. 
Movable  dams,  98, 2127 

Annual  flJ],8e,20iQ 
.      ?^'«^«n,94;i271. 

^^  throagh.  Savannah,  H.  D.  287, 

^,«mping,88,a(r77. 

m,^!^^  ^'  Pfotectkm,  H.  D.    962, 

B^'f«.  1501, 1821. 

^,tt»nining.09,2488. 
''*«"  *».!*«,  94, 1006, 1271. 


Cliann«l»— Continued. 

Changes  In,  oanse  of,  Jetties,  93t  1616. 
Changes  in,  oonditionis  governing,  93, 1374. 
Changes  in,  jetties,  effect  of,  OO,  4434. 
Changes  in.  Jetties,  vicinity  of,  97, 1478, 1534. 
Chate,  xnaldng  through,  09, 1064. 
Contraotion  of,  dikes  for,  OO,  4272. 
Contraction  of,  portable  Jetties,  95,  2062. 
Contraction  of,  rivers,  OO,  4272. 
Contraction  of,  with  artiflcisd  island,  02, 1033. 
Cost.  Mississippi  River,  05.  1500. 
Cross  sections,  Mobfle  liarbors.  00, 2166. 
Cross   seetiOBis,  various   periods,  Nantucket 
Coasts,  H.  D.  636,  62d,  2d. 

Cross  sections,  width,  contraction  of,  eleva- 
tion due  to,  formula,  75,  536. 

Damages  fxom  norther,  H.  I>.  328, 6l8t,  2d. 

Deepening,  breakwater  and  Jotty,  96, 574. 

Deepening,  dredging,  93, 3571. 

X>eei)ening,  entrances,  harbors,  04, 3067. 

Deepening,  Jetties,  93,  3571;   n.  D.  328,  61st, 

9d. 
Deepening,  Jetties,   Charleston   Harbor,   94, 

1110. 
Deepening,  levees,  effect  of,  05,  3624. 
Deepening,  long  rivers,  Ohio  River,  H.  D.  492, 

60th,  1st. 
X>eepening,  metliods,  rivers,  OO,  4434. 
Deepening,  piers,  weakening  of,  98, 2664. 
Deepening,  plans  for,  95,  2579. 
j}0gp«DiDg,  rivers,  96, 075;  CO,  4434. 
Deepening,  scraping,  93,  3671. 
peepenhig,  water-Jet,  89, 1606, 1610;  88, 1238; 

84,1302;  85,760. 
Deepening,  wing  dams,  93,  8671. 

T>ep06its  in,  some  causes  of,  98, 2620. 
r>«otbs.  effect  of  currents,  H.  D.  328, 61st,  2d. 
^hs,  mcieastag,  methods,  H.  D.  730,  sotu, 

T>eDttis,  not  increasing  as  fast  as  vessel  draft, 

«  D.  1114, 60th,  2d. 
•Jlihs    Great  Lak«i  projects,  original  an<l 
^^2m«aded,  11,2323. 
n!^S^d  widths,  proposed,  Detroit  River. 

ff   D.  676,61st,  2d. 
r^tba  In,  controlling  elements,  96, 1078. 

SS^'  '^•*"^'  ^°'^*"**'  ^^'  ^'  ^'  ^' 

^^«f«ff  'mathematical  oompuUng,  of  d^ 
^^^8.1760. 

•^A«mLit  of,  H.  D.  262, 60th,  1st. 
^       i^m^t  of,  and  water  power  coordination. 
^r^^^S^lonoo  Rs.,  H.  D.  270, 6Sid,  2d. 

^^^ent  of,  combined  aid  of  Jetties  and 
^Ti^lSrtiippi  River,mouth,  07. 1401. 
D^::^enrhnportance  of  rovetted  leveea. 

^^:  ^Int  of  levees  important,  12, 3725. 

*^"^         »,    TT   D  796.6l8t,2d. 

^^..in  for,  under  bridge.,  U,  1<»2. 
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ChannelA— CoDtinued.    ^ 

Diversion  of,  proposed.  Mare  Tsland,  H.  D. 

1103, 60th,  2d. 
Diversion  of,  to  control  floods,  H.  D.  1107, 

60th,  2d. 
Diverting,  rivers,  98, 1962. 
Electric  lighting,  93»  1080. 
Bnlargtment,  flood  control,  H.  D.  81, 02d,  Ist. 
Establishing,  complications,  9A»  1081. 
Excavating,  water-Jet,  directed  by  diver,  San 

Francisco,  9^,  3153. 
Fmof,98,2606. 
Fill  of,  advantages  of  hydnniUe  dredges,  02» 

485. 
FiU  of,  study  of,  96, 2010. 
Flow  of,  conoentiating,  ditches  for,  building, 

97,3400. 
Forming,  00, 2292, 2426. 
Forming,  dikes,  experiments,  00, 4778. 
Forming,  dikes,  Miasissippilliver,  00, 4560. 
Conning,  inlet  fiarmatlon,  H.  D.  1506, 60th,  2d. 
Forming,  Jetties,  00, 2293. 
Forming,  letties,  and  blasting  for,  98, 1539. 
Forming,  temporary  expedients,  98, 1705. 
Forming,  theory  of,  from  JetUes,  H.  D.  1506, 

60th,  2d. 
Hurricane,  effect  of,  12, 1806. 
Ice  in,  boats  for  moving,  78, 874. 
Improvement  of;  should  be  local  cooperation 

where  benefits  of  improvement  would  be 

local,  H.  D.  509, 62d,  2d;  H.  D.  660, 62d,  2d. 
Jetties,  not  attributable  to,  95, 1501. 
Jetties,  effect  of,  93, 1616,  H.  D.  340, 50th,  2d. 
Location,  factors  of,  H.  D.  724, 59th,  1st. 
Locks  and  dams  of,  doubtful  value,  sediment- 
bearing  streams,  H.  D.  50, 61st,  1st. 
Maintenance  of,  fill,  effect  of,  98, 2807. 
Maintenance  of,  high  cost,  Mobile,  Ala.,  H.  D. 

647, 5eth,  1st. 
Maintenanoe  of,  various  measures  and  methods, 

03,  2208;  07, 1273;  11,  670;  H.  D.  647,  59th, 

Ist;  H.  D.  962, 60th,  1st;  H.  D.  962, 60th,  1st; 

H.  D.  50, 61st,  Ist;  C.  D.,  H.  R.  17, 61st,  2d; 

H.D.  772, 61st,  2d. 
Maintenance  of.  Savannah,  Oa.,  07, 1278. 
Material,  movement  of,  H.  D.  181, 5eth,  1st. 
Movement  of,  00, 1729;  08, 2230. 
Movement,  1792-1903,  Columbia  River,  08^ 

2278,2305. 
Multiplication  of,  by  Jetty,  10»  2407. 
Natural  filling,  98, 2098. 
Navigating,  rules,  Duluth,  98, 2226. 
New  towns,  to,  H.  D.  774, 61st,  2d. 
Permanence  of,  Nantucket  Coasts  and  New 

Haven,  Conn.,  H.  D.  536, 62d,  2d;  H.  D.  535, 

62d,2d. 
Phosphate  industry,  devetopment  of,  St.  Johns 

R.,H.  D.281,62d,2d. 
Profiles,  between  Jetties,  O^  1432;  H.  D.  611, 

61st,  2d. 
Protecting  from  great  storms,  Galveston,  01, 

1926. 
Rafts,  towing  of,  rules  for,  98, 2636. 
Rectilyhig,  flood  control,  H.  D.  81, 62d,  1st. 
Rectifying,  rivers,  72, 839;  78,  ii,  279, 286, 406; 

78,255. 
Regulation,  dikes  suooeiBftil,  H.  D.  1103,  60th, 

2d. 


CliAiineb— Continued. 

Rivera,  Mississippi  River,  95, 3669. 
Rock  in,  blasting,  methods,  98, 2065. 
Rock  in,  excavating,  meth«)ds,  06, 2234. 
Sand,  excluding,  revetments  for,  80, 1996.  WA 

1916;  81,2078. 
Salt  water  In,  mioous  to  rice  planting,  H.  P 

836, 61st,  2d. 
Sawdust  fai,  effect  of,  01«  994. 
Scour,  action  of,  98, 2621. 
Scour,  enormous,  Savannah,  Ga.,  07, 1272. 
Soour,  produced  by  Jettiei,  Cohunbia  En« 

10,2407. 
Scrajting  to  deepen,  98, 8571. 
Sections  of,  and  shore  Uncs,  Mbsisslppi  liu 

08, 8.,  106. 
Sediment-bearing  riven,  methods  of  ma^jf 

channflb,  H.  D.  50, 61st,  Ist. 
Sewage  deposits  In,  gnat,  98, 2122. 
flhnalfng,  causes  of,  00, 4436. 
ShoaUng,  from  city  sewage,  Chlosgo,  11,  &'! 
Shoaling,  from  snow,  ChloseD,  11, 23SL 
Stopes  of ,  Lake  Huron  to  Lake  Erie,  00, 272 
Slopes  of ,  meaanrlng,  St.  Clair  Riw,  00,  SK 
Storms,  effect  of,  Paoifle  coast,  H.  D.  951, 6i* 

1st. 
Theory  of  fonnatlon,  from  dndgiAg,  n.  D, 

1506, 60th,  2d. 
Turning  bashis,  Mflwankee  HarW,  H.  P.  <^, 

61st,  2d. 
Vessels   and;   economical   types  (Rsynsr'J 

Board  on  Deep  Waterways,  Great  Lair  'J 

Atlantic),  H.  D.  710, 62d,  2d. 
Width,  mathgnatical  compatatioo  of,  o^ 

3034. 
Widths,  narrow;  a  handicap  in  gtowin^  '-^ 

bors,  H.  D.  710, 62d,  2d. 
Widths,  study  of,  waterway,  l/xtpari  to  ^'t 

Loab,  H.  D.  263,  SOth,  1st. 
Winds,  effect  of,  Aransas  Peas,  H.  P  ^- 

61st,  3d. 

Channels,  Blasted. 

Examining,  methods,  98, 1585. 

Channajg,  Deey> 

Breakwaters  necessary,  lake  hsibon,  00,3:^. 
Forty-loot,  difficulties  of  making,  08,  lors. 
FOrty-twt,  effect  on  rates  pioblamftticel,  H  "^ 

340, 69th,  2d. 
Forty-toot,  Increasing  need  for,  H.  P.  -^^^ 

5901, 2d. 
Forty-foot,  rates  of  pngress  on,  00, 1092. 
Fourteen-foot,  Mississippi  River,  7  inrtb>'<  ' 

gaining,  H.  D.  50, 61st,  1st. 
Jetties  for,  09, 1867. 
Maintaining,  rivers,  98, 1111. 
Flannfaig,  97, 1790;  00, 4016. 
Planning,  harbors,  97, 1257. 
Rivers,  effect  on,  00, 4016. 
ThIrty-flve-fDOt,  Southwest  Pass,  99,  i^ 
Thirty-toot,  devetopment,  St.  Johiu  RJ^- 

F]a.,H.D.611,62d,lst. 
Thirty-foot,  over;  causes  for,  Deb«i»  Rn*t 

H.D.733.61st«2d. 

Cbannela,  IMvertedL 

Maintenance,  cost  of,  Appomattox  River.  H  I> 
062, 00th,  1st. 
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mmeia,Di«dged. 
Cuiraita,  flow  of,  New  Haven  Harbor,  H.  D. 

635,82d,2d. 
Immediate  filling  of,  05, 1096. 
Immediftte  filling  of,  Calumet  River,  94»  2147. 
Protecting,  dIkcB  for,  96, 3020. 
S«nd  morement  into,  06, 3140. 
Scoot  and  fill,  04, 2300;  07, 1548, 3041, 3055. 
Scoot  end  fill,  study  of,  03, 3050.      * 
Sides  of,  sinking,  05, 1998. 

bannels.  Entrance. 
Designing,  barbon  of  refuge,  H.  D .  673, 0'lst ,  ad. 

Designing,  bay  harbors,  H.  D.  1906, 60th,  2d. 

hannels,  Imimived. 
Bends,  proper  widths,  05, 1496. 
Curves,  proper  widths,  06, 1406. 
Mabitenanoe  by  natural  canaes,   Delawaie 

River,  C.  D.,  H.  D.  7,  fiOth,  ad. 
Rates  reduced  by,  Great  Lakes,  07, 180B. 

1iannels,lntertor. 
Designing,  Jamaica  Bay,  M.  Y.,  H.  D.  1506, 

60th,  ad. 

atannela,  Low-Water. 
Dredging,  effect  of,  08, 3166. 
ICftintenance  jnacticable,  04,  S. ,  10. 

%anneis.  Narrow. 
Navigation  of,  rules,  00, 4028. 
Rocky  sides,  injury  from;  ftaden  for,  08, 1046. 
Tortuous  and;  crib  dikee  unsatisfactory,  08» 
2060. 

Channela,  Open. 

Flow  through,  73, 806;  76,  a06. 
Cliannela,  Peimanent. 

Securing  6-foot  channel,  Missouri  River,  H.  D. 

1287, 61st,  3d. 

Channels,  Private. 
Right  of  owner  to  take  toll  oonflnned,  Grand 
Pass,  H.D.  967, 60th,  1st. 

Channels,  Bestrlcted. 
Flow  of,  74, 346;  70,774. 

bannels,  Rocky. 

Wing  dams,  effect  on,  00, 1684. 
flannels.  Ship. 

Surveys,  04, 2363. 
Channels,  Slack-Water. 

Obtainfaig,  methods,  Bayoa  Tedie,  I4L,  H.  D. 
S27,  soth,  ist. 

ChanotneWkketa.  (See  Dams.) 
Charges. 

Torpedoes,  80, 57. 

Water  power,  H.  D.  fio,61at,  lat. 
Charter. 

Waterway  and  canal  company,  H.  D.  818, 
61st,  2d.  *^ 

Cl»art8.  (See  Haps;  HalnfaU;  see  p.  2041  of  this 
Index.) 

Qteat  Lakes,  cost  to  public,  08, 892. 
Reproduction,  methods.  Great  Lakes  survey, 

08,2516,2517. 
R*faitUl,  75,676. 
St.  Ifarys  River,  06, 4056. 


Clmrta,  Old*   (See  Cbannela,  Colombia  River; 
Miasissippi  River,  pp.  1067  and  1616  of  thla 
Index.) 
Penaaoola  Harbor,  06, 1648. 

Cbemleals. 

Water  byacinth,  destroying,  01, 1748. 

Chlenco  Drainage  CanaL 

Effect  on  Lake  Huron,  02, 28a5. 

ClUnuteys.   (See  Steamboats.) 

Cblpniiii&ka. 

Road  cleaning,  08, 3466. 

Cblps.    (See  Qnairiee;  Stone.) 

Cblpa*  Qvany. 

In  stone  jetties,  04, 1331. 

Cbiael  Boats.   (See  Boats.) 

Rock,  breaking,  67, 267;  68»  422,  484,  436;  60, 
337;  71,  164,  360;  72,  330,  331;  741,  314;  76, 

661;  77,644;  78,706. 
Rock,  removing,  68,  423,  434, 436;  79,321. 

Rock,  removing,  datty  woric,  74.  314;  78, 700; 

71>»1134. 
Vmaoatnt^,  rock  breaking,  71. 164. 

Ctalseiliig.   (See  Rock.) 

Blasting  and,  comparison,  70tll34. 
Blasting  and,  drilling  and,  comparison,  rock  re- 
moving, 70, 1134. 

ChiseitPg  Machine. 

Rock  removing,  94, 812. 

Ciuysantliemunia. 

Growing,  OOf  2718, 2760. 

Clrates.    (See  Drift;  Rivers;  see  pi.  15.) 
Channel,  making,  Ohto  River,  02, 1964. 
dotiiig,  a  problem,  Missouri  River,  01,  2381. 
Dnddngs,  tiansporting   (see  Dredging,  Hy- 
^iljc),  76,388;  77,886;  70,  503,  1540;  86, 

883;  87.886,1614,3345. 
Navigable,  Obto  River,  72, 403. 
Wkite  Biv«f  f  '^»  '75. 
Use  of,  in  rivers,  81. 1936, 1943, 1980. 

^*Ll!bor  eoMce  beoaose  of,  Mississippi  River, 
06.  B.,  215. 


Cities.    (8e«W!:i"'®Tr'L  3651 
Aousduct  system,  D.  C,  01, 3651. 

D^^  of,  harbors   hijj^  of,  76,  ii,  439; 

tV  028;  96.3609;  07*3409. 
Play^fOuids,D.C.,Ol.3703. 
^1^^  dumping  of,  at  sea,  03,  3541;  01. 

jl2^  of,  dumping  of,  at  sea,  beet  methods, 
^^tsiovmw  to  use  for  rectemation,  00, 


R^BcnroIrs  for,  08,  2854. 
r^2lxi«fi«m  dumpings  of.  12. 2M1. 

y^  WPly  o'.  impit^vement  methods,  02, 
3363. 
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Cities— Gontinu«d. 

Water  supply  of,  pumps,  requirements  of,  78» 

U,(»7. 
Water  supply,  measurine,  D.  6.,  01«  aS5Q. 
Water  supply,  wastage,  D.  C,  H.  D/342, 

61st,  2d. 
Wluurfage,  Kansas  City,  12, 2302. 

dttaena. 

Bights  of  citisens  or  corporations,  reserroir 
systems,  waterways,  00, 1455. 

caatnu. 

Canalisation,  11,2031. 

Overflowage,  tidal  records  valuable,  04, 1647. 
Protecting  against,  river  and  harbor  worloi. 
Bayou  Teche,  00, 1466. 

Clamps* 

Torpedo  cables,  00, 3006. 

Ctey. 

Cement,  effect  on,  OA,  2820. 

Cofferdams,  buflding,  05, 2807. 

Facing,  saxKi  levees,-  70, 11, 626. 

Filled  with  bowlders,  water-jet,  broken  by, 

70,63,882,383.  • 

Foundations  on,  settlement  of,  74,  828, 830. 
Industries,  Ohio,  00, 3082. 
Use  of,  cement,  00, 2803. 
Valley  of  Mississippi  River,  83, 2315. 

Cleanlnea. 

Shoaling  from,  12, 2541. 

caips. 

Cement,  briquettes,  breaking,  O^  2813. 

Caoseta,  Lamp. 

Concrete  walls,  forts,  02,  2477, 34S0, 2484. 

Coagulation. 

Substitute  for  storage  of  drinking  water,  H.  D. 
342, 61st,  3d. 

Coal. 

Analysis,  77, 314;  70, 1401, 1427. 

Beds,  thickness  of,  Alabama,  81, 1236. 

Big  Sandy  Valley,  01, 2768. 

Deposits,  Appalachian,  77, 306. 

Deposits,  Cuivie  River,  72,  383, 383. 

Deposits,  Cumberland  River,  71, 481. 

Deposits,  Kanawha  River,  77, 306. 

Deposits,  Monongahela  River,  70,  ii,  132. 

Deposits,  Salisbury  River,  74, 545. 

Deposits,  Somerset  River,  74, 545. 

Deposits,  Warrior  River,  7^  ii,  26. 

Deposits,  West  Virginia,  74,  il,  104. 

Marketing  helped  by  slack  waterway,  Alle- 
gheny R.,  H.  D.  540,  62d,  2d. 

River  used  as  car  supply  regulator,  H.  D.  610, 
61st,  2d. 

Soft-coal  movement,  Wis.,  00, 1754. 

Traffic  in,  Tradewater  River,  H.  D.  346,  6l8t, 
2d. 

Coal  Fields. 

Arkansas,  H.  D.  510, 61st^  2d. 
Big  Sandy  River,  00, 3417. 
Black  and  Ouachita  Rivers,  OO,  2511. 
Elk  River,  04,  2585. 
Sandy  River,  98, 2164. 

Waterway  to,  construction.  Warrior  R.,  H.D. 
72, 62d,  1st. 


Coal  FMda— Continued. 
West  Fork  River,  00,  3276. 
Yonghingheny  River,  00, 3281. 

Coal  Fleets.   (See  Plates.) 
Draws,  passage  of,  70,  ii,  303. 
Ohio  River,  77, 638, 648, 654. 
Freight,  handling,  07,  3183. 
Kanawha  River,  00, 3086. 
Locks,'  foundations  under,  04, 1883. 
Various,  741,  ii,  26. 

CoalFtelcbt. 

Large  saving,  by  slack  water,  10, 690. 
Rates  saved  by  improved  Ohio  aod  Mbsisippl 

Rivers,  03, 1082. 
Towing  system,  Ohio  River,  04, 2434. 

CoalMliiliig. 

Affected  by  improved  waterways,  H.  D.  i\\ 

61st,  2d. 
Philippines,  04, 3870. 

Coal  Tar. 

Timber,  protectioii  of,  08, 28. 

Coal  Tows. 

Sixe  of,  Ohio  River,  84, 1685. 

Coal  Transportatloii. 

70,  ii,  234;  77,  638,  638, 648,  648, 654. 
Barges,  coast,  07,  3203. 

Coast  Attaelca. 

Probable  plans,  80, 8. 

Coast  Defense. 

Armor  questions,  injudicious  delay  due  ^ 

87,8. 
Board  of  1885,  report  of,  80, 488. 
Essentials,  00,  6;  70,  5;  71,  4;  80,  9;  83,  i. 

84, 56. 
Ouns,  83, 52. 
Importance  oi,  81, 5. 
Metals  for,  experiments,  88^  4. 
Navy,  restricted  value  of,  80, 8. 
Plans,  Board  of,  1885, 80, 488. 
System  of,  principles,  84, 4. 
Torpedoes,  value  Of,  70, 5;  84, 5. 

Coast  Stomia.   (See  Storms.) 

Coasts. 

Atlantic,  commerce,  04, 14S8. 

Sand  belt,  along,  70, 378. 

Southern,  lands  of,  richer  than  HoQsivl  ^  (»> 
1888. 

Traffic,  oommereial,  H.  D.  381, 62d,  2d. 
Coasts,  Sea.    (See  Forts,  pp.  1783  and  181S  of  a  ^ 
Index.) 

Army  and  militia,  functions,  81,  KB. 

Attacks,  character  of,  81, 401. 

Equipment,  foreign,  82,  435. 

Fortifications  and  accessories,  81, 405. 

Harbor  fleet,  defense  by,  81, 403. 

Perfect  defense,  81,  406. 

Strengthening,  importancse  of,  81, 399. 

Torpedo  boats,  81,  410. 

Cofferdams.    (See  Ck^y;  CoaaUKoaSm;  ('^^ 
Locks;  see  pis.  28, 31, 37, 38.) 
Blossom  Rock,  08, 488, 481, 4B3;  71, 93^ 
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^fferttauns— Continoed. 

Building,  88, 779;  02, 1747;  94, 1006;  98, 1901, 

3017,3572. 
Bnaatag,  dam,  97, 4(00. 
Bullying,  locks,  94, 1019, 1966, 1906;  9ff,  2S00: 

Buil<ling,  wlthhi,  erftw,  9fi,  2907. 
Canals,  trafldfaf ,  94, 1032. 
Canals,  claBing,  94, 1932. 

Centrlfn«ilpnmplii,68,422;  71,164;  77,299. 
^^^entrifogd  pumping,  68, 422. 
Cfaoap  Conn,  01, 2370. 
Collapsed,  repairing,  98, 1731. 
Construction,  75,  U,  623;  01, 1696,  liS6. 
Bams,  Imildhig,  98, 2120. 
I>«  MoiMB  Rapids,  69,  225;  76,657,660. 
Dtmensions,  proper,  68, 426;  60, 219. 
ExcavBtlng  in,  94, 1995. 
Excavating  in,  locks,  94, 1292. 
I'-xcaTatlng,  within,  95, 2907. 
EzcavatiOD  of,  74,  Sl2. 

f^iag  of,  giaveUy  loam,  adtttitefla  of,  86, 
1451. 

FaUngof,  proper,  69, 249. 

Great  Kanawha,  78, 468. 

Hell  Gate,  70, 434. 

Kanawha  River,  77, 299, 301, 302. 

^^^'R®*  88, 421;  69,243. 

L«^,  wooden  waehere  on  tlwwta,  11,  2030. 
^^w  Koveraed  with  sand  bags,  11,  9030. 
^^»«,  preventing,  93, 1726. 

L«ka,  preventing,  oonntercoffefs,  98, 2126. 
L«^,  repairing,  94, 1056. 

^•Wm  ""=**""' "'•'•'* 

IjOdfti,  bufldtag,  B*;  1,19, 1,58  ,B„  ,^ 

S^-  »•**  ^  H^bor,  09,  857; 

^ofldfag,  06, 2750 
"^"^  (See  Bridge.) 

1667.  ^  '"*™'  bridges,  66,  1557;  07, 


««I«iring  damages,  piers,  08, 1002. 


Columbia  River. 

Jstty  ooDstmctlon,  08, 823. 

Coliinuia, 

Covering  Qovenxment  Printing  GIBoe,  Ol ,  3817. 
Protecting,  buildings,  04, 3840. 
Steel  buUdings,  04, 3860. 

Commander.   (See  Fort.) 

Commeree.    (See  Canals;  Rates;   Steel;  TraflOc- 

Waterways;  Vol.  I,  p.  21.) 
Canal  txafBo,  Great  Lakes,  185&-1012, 12,  2641. 
Canals,  advantages  of,  03, 2340. 
Cargo  sites  increasing.  Portage  Lake  Omals. 

Oe,1723. 
Channels,  deeper;  commerce  not  attracted  by, 

Charleston,  H.  D.  288,  62d  2d. 
Coal  movement,  soft,  Wisconsin,  OO,  1754. 
Coal  movement,  Youghiogheny  Rhrer,  H.  D. 

330, 60th,  1st. 
Coastal,  Atlantic  coast,  04, 1459. 
Congestion,  terminals.  New  York,  H.  D.  1506. 

60th,  2d. 

Dams,  when  they  are  beneficial,  03,  1507. 
Dedfaw  of,  causes,  H.  D.  1120,  «Oth,  2d. 
Decline  of,  neglect  of  terminals  a  cause,  Missouri 

River,  H.  D.  1120, 60th,  2d. 
Dedine  of,  Soo,  OA,  2284. 
Depths  and  widths,  adequate.  Mobile,  Ala., 

H.  D.657,6l8t,2d. 
Determining,  H.  D.  50, 61st,  1st. 
Determining,  methods,  Great  Lakes,  08,  2283. 
Development,  U.  S.  participation  in,  H.  D.  78l| 

60th,  1st 
Economic  report.  Black  and  Ouachita  Rivers, 

00,2500. 
Economy  of  barges,  and  small  cargoes,  01, 

1521,  1522, 1526, 1528, 1540. 
Effect  from  improving  Missouri  River.,  H.  D. 

1287,  61st,  3d. 
Eight  feet,  not  less  than,  helpful,  Mfasbsippl 

River,  08, 1591. 
Facilitlfls  Ibr,  foreign  ports,  H.  D.  1506, 60th,  3d. 
Foreign  fmd  domestic,  relation,  New  Yorkj 

H.  B.  1506, 60th,  2d. 
ForeigTi  trade  of  Boston  due  to  improvements, 

08,956. 
Future,  calculathig,  New  York,  H.  D.  1506, 

60th,  dd. 
Future,  estimating,  Mississippi  River,  H.  D. 

60, 61st,  1st. 
Geological  value  of  Coosa  Valley,  special  re- 
port, H.D.  219, 58th,  3d. 
Great  Lakes,  96, 3088. 
Great  Lakes  and  Mississippi  River,  probable, 

H.  B.  304, 61st,  3d. 
Oreat  Lakes  and  Portage  Canals,  08, 1928. 
Great  Lakes,  Duluth-Superior,  08, 1911. 
Great  Lakes,  Sault  Ste.  Marie,  04, 2271. 
Great  I^akes,  statement,  1855-,  00, 2085. 
Great  Lakes,  summaries,  yearly,  12, 2637. 
Oreat  liakes,  surveys  required,  07, 849. 
Great  Lakes,  tonnage,  12, 2630. 
Growth  and  decline,  Ohio  River,  H.  D.  492, 

eotli,  Ist. 
Growth,  between  North  and  South,  04, 1420. 
Growth,  Brunswick  Harbor,  H.  D.  407,  60th, 
Ist. 
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Commerce— Continued. 

Growth  compared  with  cost  of  improvemfints 

byU.S.,  10,2095. 
Growth,  Cumberland  Riyer,  H.  D.  758,  60th, 

1st. 
Growth,  enormous,  Great  Lakes,  01»  3381, 

3286. 
Growth,  enormous,  Oakland,  Cal.,  01»  3436. 
Growth,  Fla.,  H.  D.  1312, 60th,  ad. 
Growth,  great;  due  to  waterway  fanxirovement, 

00.665. 
Growth,  Great  Lakes,  00,  mO,  1861;  07, 1844, 

1850, 2055;  08, 2088, 2137;  00. 1015, 2076;  10» 

2065,2336,2270;  11,2264,2443;  13,2646. 
Growth,  Great  Lakes  and  Portage  Canal,  00, 

1931. 
Growth,  Jamaica  Bay,  N.  Y.,  H.  D.  1506, 

60th,  2d. 
Growth,  marked,  Buluth-Superior,  O^  1064. 
Growth,  marked.  Port  Arthur,  Tex.,  H.  D. 

772, 61st,  2d. 
Growth,   Mississippi    River,   depends   upon 

maintenance  of  waterway,  05,  S.,  10. 
Growth,  Missouri  River  territory,  H.  D.  1120, 

60th,  2d. 
Growth,  New  York  Harbor,  H.  D.  1506,  60th, 

2d;  H.D.  205, 61st,  2d. 
Growth,  Pacific  coast,  H.  D.  440, 50th,  ad. 
Growth,  Portage  Canals,  10, 2084. 
Growth,  rapid,  Texas,  H.  D.  719, 50th,  1st. 
Growth,  rate  of,  Mississippi  River,  H.  D.  50, 

6l8t,  1st. 
Growth  St.  Marys  River,  H.  D.  64, 62d,  Ist. 
Growth,  Southern  ports,  ^.  D.  340,  SOth,  ad; 

H.D.  328, 61st,  2d. 
Growth,  tremendous.  Great  Lakes,  07, 846. 
Harbors,  how  commerce  may  be  attracted  to, 

00,1329. 
Harbors,  kinds  employing  (Kingman),  H.  D. 

634, 61st,  2d. 
Harbors   of  refuge,   character   of  oammeroe 

using,  H.  D.  610, 61st,  2d. 
Hudson  River  (Merchant),  a  D.  301, 61st,  ad. 
Immensity  and  rapid  increase.  Great  Lakes, 

12,953. 
Improvements,  favorable  effect  of,  08, 717. 
Improvements,  river  and  harbor;  not  guar- 
anteed by,  H.  D.  1211, 60th,  2d. 
Intraooastal  waterways,  effect  of,  C.  D.  3, 61st, 

2d. 
Levees,  effect  of,  Mississippi  River,  04,  S.,  23. 
Lockage  traffic,  Monongahela  River,  1 1, 2114. 
Movement,  tonnage.  New  York,  diagram,  H. 

D.  1506, 60th,  2d. 
Navigation,  seasons.  Great  Lakes,  11, 2281. 
One  firm's  traffic,  a  doubtful  reason  for  public 

works,  04, 1282;  H.  D.  955, 60th,  1st. 
Outlet,  natural,  Galveston,  fi.  D.  328, 61st,  ad. 
Panama  Canal,  effect  of,  H.  D.  492,  60th,  1st. 

(See  p.  2357  of  this  Index.) 
Possibilities  of.  New  England,  H.  D.  1159, 

60th,  2d. 
Probable  commerce,  Illinois  and  Mississippi 

canals,  08, 2022. 
Rail  and  water  rates,  Cohansey  River,  N.  J., 

H.D.  645,  59th,  1st. 
Rail  and  water  rates  compared,  04, 2225. 


Commerces-Continued. 

Rail  and  water  rates,  MiasiaBippi  River,  10» 

1765. 
Rail  and  water,  relation,  H.  D.  781,  60th,  L^t, 

(See  Rates.) 
Railroads,  influence  of,  MlaBOuri  Rhrv,  IL  I*. 

1120, 60th,  ad. 
Rates,  comparBtive,  Kanawha  River  p&tr% 

11,2160. 
Rates,  effect  of  40-lbot  ebannel  •prohUtoaiksL 

H.  D.  340, 50th,  ad. 
Rates,  Great  Lakes,  13,  2638. 
Rates,  rail  and  water,  Colombia  Rirer  poist% 

H.  D.  440, 59th,  2d. 
Rates,  rail  and  water,  cnmpartwn,  Coosa  iLd 

Alabama  Rivers,  H.  D.  219, 58tli,  3d. 
Rates,  laU  and  water,  Mississippi  River,  H.  I . 

50,61st,  1st. 
Rates,  reduction  from  improving  wata^ji:% 

H.  D.  231, 58th,  3d. 
Rates,  saving  due  to  Impsoved  chaimeb,  Gna 

Lakes.  07, 1896. 
Retardation  of,  from  bridges,  Chicago  Rir«r. 

11,2352. 
Retarded  by  lack  of  sottable  harbon,  Hsviki^ 

Islands,  H.  D.  503, 61st,  2d. 
Rise  and  fiaU  of,  Miasiss^pi  River,  H.  D.  ^ 

61st,  1st. 
River  and  rail  tonnage,  Mississippi  River.  H- 

D.  50, 61st,  1st. 
River  traffic,  estimating,  Coosa  and  Alateri 

Rivers,  H.  D.  219, 58th,  3d. 
Rivers,  probable  commerce oo, study  of  fih-tT^. 

Ohio  River,  H.  D.  482, 60th,  1st. 
Routes  chosen  by,  factors  determining.  N&-- 

tncket  Sound,  H.  D.  536, 62d,  2d. 
St.  Marys  Falls  Canal,  93,  2974;  sa,  27K2. 
Bhips,  site  increasing.  Great  Lakes,  H.  D.  yr 

59th,  2d. 
Southern,  Savannah,  H.  D.  181, 59th.  i^. 
Statistics,  oofrectfaig.  Off,  2531. 
South,  typical  conuneree  of.  Mobile,  ALl. 

H.D.  657, 61st,  2d. 
Statistics,  determining  value  of  freight,  12, 

2461,  2628. 
Statistics,  dlseosskm,  St.  Marys  PsUs  C^iri., 

94,  2273;  95,  2875;  97.  2990. 
Statistics,  faUacioos  computations,  03,  inc. 
Statistics,  inadequate  methods  of  acquiri' .:. 

Mississippi  River,  10, 297S. 
Statistics,  studying,  02, 1696. 
Statistics,  type  of  valuable  reports,  05,  T»ii 
Study  of,  Arcadia  Harbor,  Mich.,  H.  D.  7". 

62d,  2d. 
Tonnage  of,  lakes,  1805  and  1896, 00,  srM. 
Traffic,  various  risers  of  the  world,  H.  D.  *>2. 

60th,  1st. 
Traffic,  various  U.  S.  divisions,  04, 1422. 
U.  S.  various  ports,  1897, 98, 2225. 
Unit  value  of,  disciission  Oalvesuin,  05,  14^7. 
Valuation,  sodrce  of  data,  13, 2674. 
Vast  commerce,  St.  Clair  Flats  Canal,  90, 29»^ 
Vast    proportion  passing  thioogli  St.  CIJ: 

Flats  Canal,  01, 3205. 
Vessel  dflonage,  and  causes.  Great  Lakes.  09, 

1941. 
Volume,  factors  determining,  04, 1^. 
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,    1.0,9006. 

04*  2733; 
,  flOth,  ad; 


^•'^'   i«frtco«rtal,  H.  D.  1 

^-  ^-  ^*'  SS^coUtal.  •««*  or  V  O.  D.  H.  R. 

3, 6i»t,  ad.  ^^  ^ 

onuneretol  ^^^^,  ^79. 
^^'^■'••'^  111,  «»••**• 


Hope  ol,  aottW  p  23i,6Wb,3ar^ 
"^^t^XriBBf^  l*^  *«^P«>v«ntiente.  12. 810. 


•SiSDgr»«-^«^ 


CSee  Atmtmwita;  a^tterieB;  Bwak- 
w&tais;  Bridges;  Canals;  Cement;  Cribs; 
^PjanB;  i>tta»;  I^tttos;  Le^reos;  Lodo;  Plan; 

00e  Fl&tes.) 
Atoa.tineDt8,brldgM,battdln^^  00,6444. 

j^^)3«Bion>Fre^«°=^'^^''76;  90,776. 

XdliaBion,  prevenUng,  tarred  paper,  98, 776.        • 

Axicbar  boUs,  aetttng,  04,  453. 

Apron,  csrtcked  by,  rtorm,  piers,  00, 3007,3100. 

Apron,  repairing,  piers,  OO,  41x0. 

Aqueduct,  WeahingUm,  87,  2547. 

SAUaet,  04,  B.,  278. 

BaUest,  cost  details,  02,  a.,  15^ 

BaUaat,  mJUng,  01,  S.  357 

Batteries  of.   (See  Forte,  p.  1707, 

Blocks  of.    (8«  BreekwJLtT 


IJ^o^CsL^^^^'^orthis  index.) 
BolU  In,  setting  of,  94.  4^'^ 
Brands,  locks  and  di^k  04  t7i«; 

Bridge  plan,  bolldlng^^*^-^ 
Brid««i.    (SaeBrSSL®^^^^*• 


Depoaxi 
^^OK-ica^  Compen-  Dealsx^ 


Concrete— Continued.  -Nior***    -Atlantic 

Cement,  Portland,    Iwst  for    x^ 

ooast,  01,  911.  ^^r***  ^^^•rtog. 

Checking  of  surface  stopped  by  «»• 

aosets  of,  oonoreie  walls,  0«,  **' ' '3,  • 

Compaot,  details  of  making,  OU  «V  l^aaaes,  oi. 
Ccmposition,  proper,  for  walls  ana 

•"•     '  „.«    AA-108^' 

Omstructkm.  details,  0»,  772;  »»•  04,  MM. 
Copings,  parta.  I>latrict  of  Columbia,  «4,  3915. 
Cost  of,  SO,  1228.  ^g2. 

Covering  of,  cr«>  1m«*^*«"' *S,1 
Covering  of,  disintegration^,  aj^*- 
Covering  of,  m<ddlng,  07, 2624;  OO,  lOia. 
Covering  of,  conduits,  06,  3911. 

n  1707  of  t^ls  Index.) 

cri^VwLSUct-™  o«.  87.  »»,  au.  »«. 

River  !«▼•••,  04, 8.,  iw». 
D,o„.      (See  !>«»»»•>  ,^-, 

°S?.^<^^00;  77. 5M:  79.1164. 

"^'  JS^S^oTtowakwrt"".  00, 4161. 
^"^^^^J^uiM-J-tUri-,  1W.  680. 

V^!^^  of.  l>««kw»««"' **•  *'*• 

'  toandtag,l«>cto.»».2«3. 

'  ooocsnt* '»"»•"••  *"*•  "*•  ""'  "*^ 


Brands,  loctaand  d^^  _„ 

Bridge  plan,  bnfldliur  m 
Biid««.    (S«.BrW^^ 

7«,U.7<.        '^•^O;  7S,4(l»,go4;  U.621,«»; 

*■"»>««.  *wi,oa   o 

"*Ii««x.)         '  '**^.    (8«,  FocU,  p.  17»7  <rf 


rorxoa.an^  bre,kw»t«r»,  00, 40M. 
irro"*' •/^iS.t  ^,  ^oofag,  01. 8U;  04, 


*.) 


a'-»S;*;^dIi<m.  li.  oomparl.™.  00.  »78. 


i 
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ConcnCe— ContJniwd. 

Oon  plfttfomu,  tests,  Hampton  Roads  do- 

fsnaes,  98*683. 
Handling,  morabla  dams,  flMB,  2900. 
Hand  mixing,  98»  622. 
Ingndlents  of,  Oa,  2M>;  94,  1990;  9IS,  615; 

96»  2283;  98, 1992;  99, 696. 
Ingredients  of,  deUTory  of,  rutos,  98, 2454. 
Ingredionts  of,  gun  platfonna,  98, 520. 
Ingndients  of,  powdered  gmnlte,  98, 614. 
Ingredients  of,  potportlons  of,  88,  518;  70^ 

206;  74,  277,  U,  899;  77,  1066;  79,  808;  98, 
'       600,  621;  98,  471,  2208;  97, 620,  679,  737,  747, 

757,  2131;  98,  660,  860;  00,  703,  944,  2256, 

2768,3504. 
Ingredients  of,  proportions  of,  rutos,  98, 9152. 
Ingredients  of,  sand  and  stone,  shttrp  and 

SDMOth,  advantages  of  each,  98, 2280. 
Jetties.   (See  Jetties.) 
Joints,  vertioal;  necessity  for,  in  walls,  05, 

1987. 
Laying,  cost,  01, 232p. 
Laying,  good  and  poor  work,  03, 2494. 
Leaks  in,  linseed  oil  tor,  02, 2465;  04,  3718. 
Leaks,  laying  to  prevent,  05, 30O4. 
Leaks,  preventing,  08, 2413. 
Leaks,  tamper  to  prevent,  08, 2424. 
Levees,  in,  00, 4913. 
Locks  and  dams.   (See  Locks;  Dams.) 
Locks,  special  devices  for  boilding,  11, 2029. 
Making,  78,11, 75;  99, 741, 2175;  00, 2793;  01, 

916;  02, 2470, 2473, 2484. 
Making,  locks,  94, 1208. 
Making,  matresses,  sinking  of,  00, 4021. 
Making,  plant  for,  floating,  89,  2389,  2302;  94, 

1293:00,4128. 
Masonry,  large  stones  omitted,  94, 2166. 
Masonry,  making,  expense,  items  of,  00^  3474. 
Masonry,  making,  roles,  locks,  94, 2166. 
Masonry,  placing,  guard  locks,  94, 2173. 
Masonry,  repair  of,  98, 612. 
Materials  for,  testing,  97, 2823. 
Materials,   handling,   forts,   02,   2484.   (See 

Forts,  p.  1797  of  this  Index.) 
Materials,  sea  walls,  05, 3026. 
Materials,  standards,  02, 2471. 
Materials,  tests  of  years  on  file,  Dolnth-Superior 

oiBce,  05, 1988. 
Mattresses,  sinking,  00, 4879. 
Mixer,  89, 1480;  91,  8335;  94,  1956,  2172;  95, 

2416;  97,716;  00,821. 
Mixer,  gravity  mixer,  00, 821. 
Mixing  of,  88,  1083;  89,  1378;  80,  2389;  94, 

1996,  2172;  98,  741,  3543;  00,  960, 1043,  3504. 
Mixing  Of,  building,  02, 2494. 
Mixing  of,  costs,  99, 1001. 
Mixing  of,  dry  and  wet,  00^  906. 
Mixing  of,  economy  of  gravity  mixer,  01, 861. 
Mixing  of,  handwork  cheapest  at  times,  01, 

3805. 
Mixing  of,  locks  and  dams,  01, 2113;  11, 2030. 
Mixing  of,  methods,  98,  602;  98,  2883;  98, 

620;  02,2464,2494;  08,2474;  04,8786. 
Mixing  of,  methods,  hand,  98, 622. 
Mixing  of,  mixtures,  Mississippi  River,  01, 

2303. 
Mixing  of,  monument  foundations,  01,  3881. 


Concrete— Continued. 

Mixing  of,  ovennixing,  advanta^K,  95,  r.v 
Mixing  of ,  pkrs,  04,  3784;  05, 1!K6. 
Mixing  of,  plant,  94,  2176;  96,  2367;  97,  »J! 

639,  672,  757;  99»  679,  732,  7B2;  00,  757.  :•>: 

785,1009;  01,702;  8.,  357;  04,3tt2;  05,1^. 
Mixing  ot,  plant,  arrangement,  rQDvi»jiJ<i 

98,1810. 
Mixing  of,  {ffecautions,  94, 2173. 
Mixing  of,  records,  keeping,  raks,  08,  HH 
Mixing  of,  rules,  98,  2452. 
Mixing  of,  wftboat  machine,  02, 247Q. 
Molding,  00, 4128. 
Molding,  under  water,  oonaete  biocks  nS 

stituted,98,2753. 
Molds  tor,  breakwaters,  00, 4134. 
Molds  for,  piers,  05, 1966. 
Molds  tor,  sea  walls,  05,  3027. 
Molds  for,  steel  lining,  97, 2821. 
MonoUths,  98,772.    (See  C6ncreC«  Blorb 
Mortar  battery,  proof  firing,  94, 454. 
Mortar,  bolts  in,  teste,  95, 2040. 
Mortar  platforms,  teste,  gun  firing,  98,  &C. 
Names  In,  making,  05, 3033. 
Natural  tormatSon,  88, 684. 
Obelisk  core,  01,3833. 
Overhead  cover,  forte,  02, 2480. 
Painting,  03,  2386. 
Painte  and  washes,  02,  249L 
Pavemente,  batteries,  00, 848. 
Paving,  banks,  02, 8.,  150. 
Percolation,  oil  tnatment,  03, 2408. 
Percolation,  preventing,  04,  3724.  (S«e  u> 

Forts,  p.  1797  of  this  Index.) 
Piers.   (See  Piers.) 
Piles  substituted  for.  Jetties,  95, 509. 
Placing,  89,  2389,  2302;  90,  896,  16J».  91 

1080;  98, 3543;  99, 697, 738;  00, 969. 
Placing,  batteries,  98,  630;  00, 757, 7^,.  "'^ 

809, 979, 1003. 
Placing,  breakwater,  91, 1080;  00,  m,  ^^ 
Placing,  breakwater,  foondatioos,  96.  Z^-- 
Placing,  dams,  98, 2200. 
Placing,  elevated  track,  98, 620. 
Placing,  foundations,  locks,  88, 21(>7. 
Placing,  locks,  95, 2416;  98, 22S3. 
Placing,  locks,  building,  94, 12B3. 
Placing,  locks,  foondattous  of,  68, 2167. 
Pladng,  lock  walls,  98, 2284. 
Placing,  plant,  98, 740;  00, 2256. 
Placing,  simple  methods,  lock  vails.  97, 2i' 
Placing,  stone  breakwaters,  00, 4066. 
Placing,  under  water,  97, 2619. 
Plants,  01,  1806,  2113,  2319;  Ot,  ?^  ** 

08, 2418;  04,3754. 
Plattocms,  loading,  forte,  08, 247f<. 
Pressures,  unit,  plos,  01, 2850. 
Proporttons,  proper,  fdrte,  01, 911- 
Ramming,  rules,  98, 2453. 
Reinforcing,  02,  2477, 2491 
Repairing,  batteries,  93, 611  • 
Reservoirs,  dams,  design  of,  00,  tt^- 
Resurflfcing  timber  dam,  03, 1760. 
Revetments.   (See  Revetments.) 
Salt,  effect  of,  82,  2438. 
Sand,  crusher  dust  superior  to,  01, 9h.  i» 

2467. 


Bee  p.  2024  for  ex-] 
planatioDn,  etc   J 
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lonciete-GoBtiiiaed. 
Sand  fbr,  03, 3470. 
Sand  for  seft  walls.  Off,  3035. 
Sea  walls,  rainlan^iig  and  ancbor  waUa,  Off, 

3026. 
Sea  vails,  specifioatioiB,  Off,  3084. 
SheU  of,  Jetties,  04, 3818. 
SheU  of,  old  breakwaters,  04,  3818. 
Slopes,  batteries,  97,  630;  98,  651;  99,  TUB; 

UU,  olo,  oMa 

Slopes,  gim  flrliig,  effect  of,  batteries,  96,  534. 
Stairways,  forts,  Off,  3083. 
Steel  and.telepbone  booths,  forts,  08, 2372. 
Stone  and,  ironwork,  placing,  locks,  94, 1006. 
Stone  and,  sapentmctures,  crib  piers,  97, 

3075. 
Stone,  broken,  tor  sea  walls,  06, 3035. 
Stone  in,  effect  of,  00, 978. 
Stone  in,  gntvel  and,  in,  comparison,  00,  078. 
Strength  of,  determining,  expcriswnta,  8a» 

2M5;83,1840. 
Strengths,  tests  of,  08,  3027. 
Btroctoies  of,  blasting,  94, 477. 
Stmctores  of,  not  monolithic,  94, 477. 
Snbstitation  of,  pile  Jetties,  9ff,  600. 
Superstmctore,  breakwmter.   (Bee    Break <* 

waters.)  04, 3818. 
Surfaces,  diecking,  pcerenting,  01, 023. 
Sttrfboes,  coloring,  04, 3720. 
Surfaces,  cracks  in,  closing,  08, 2411. 
Surbces,  cracks,  line  of  fire,  90, 534. 
SurfM^es,  finishing  methods,  96, 536. 
Surfaces,  leaks,  preventing,  00, 1035. 
Sorfaces,  seepage,  preventing,  03,  2406.   (Sea 

Forts,  p.  1707  of  this  Index.) 
Surfaces,  tests  of,  88, 1084;  Off,  2022. 
1^aniperfor,03,3424. 
Timber  dikes  and,  87, 070. 
TriangQiatlon  station,  plan  and  section,  94, 

1378. 

Viaducts,  01,3778;  03,  3470. 
Walking  sur&cee,  wear  proofing,  03, 2422. 
Walks  of,  building,  97, 2073. 
Walls,  coloring,  ©4,  3727. 
Washes  and  paints  for,  03,  2420. 
Watei^tightening,  canals,  76,  ii,  74. 
Wet  and  dry  spots,  and  composition  behind, 
01,023. 

Wet  concrete,  advantages  of,  01,  Oil. 
Wood  replaced  by,  breakwaters,  01r3314. 

I^neiete  Blocks. 

B«havlw,  bteakwaters,  97, 2622. 

Concrete  In  mass  and,  comparison,  96, 1421. 

^^^*°«««  ^  situ,  preftaed  to,  breakwaters, 
07,2616. 

Concrete  molding,  under  water,  sabstltate  fbr, 
08,2753. 

Concrete  upon,  03, 3007. 
Costs,  11,2280. 

Cracktagof,91,i633. 

Crib  breakwaters,  repairs,  04, 2483. 

Fannreof,CJhsrboi,rg,67,516. 

Forming  of,  special  design,  00, 2780. 

Foundation  of,  breakwat«,  97, 2610. 

Ingredients,  07, 2626. 

^^*8'*"«it».  proportions  of ,  96, 666. 


Cenerete  BlockB—Cootinued. 

Jetties,  68,  500, 512;  71,  645;  80, 1126. 

Large,  98, 3752. 

Laying,  98, 3676;  00, 4068. 

Making,  89,  2368;  90,  806,  2817;  05,  1670; 

96,  2371;  97, 9620;  OO,  4125. 
Maklxig,pierB,O7,1005. 
linking,  under  cover,  advantagea  of,  97, 3616. 
Molding,  04,3781. 
Molding,  breakwaters,  10, 2068. 
Molding,  on  barges,  experiments,  01, 8.,  858. 
Molding,  under  cover,  97, 2634. 
Molds  for,  steel  lining,  advanta«eB  of,  97,  262L. 
Roote,  forts,  Off,  3006. 
Sea  walls,  proposed,  71, 520. 
Setting,  breakwaters,  00, 4108. 
Seven-ton  weight,  making,  98,  2334. 
Storing,  95, 1676. 

Thirty-ton  weight,  making,  93,  3150. 
Timber  faieakwater,  repairing,  98, 3076. 
Use  of,  Galveston,  Tex.,  68,  500, 613;  71, 520- 
Weather,  effect  of,  98, 2355. 

Concrete  In  Bags. 

Concrete  blocks,  foundations,  97,  3610. 

Concrete  In  Mass. 

Concrete  blocks  and,  comparison,  96, 1421. 

Concrete  In  Situ. 

Cobonte  blocks,  prefarred  to,  breakwaters,  97, 
2616. 
Condemnation. 

Lands  for  levees,  03, 1387. 
Condensation.   (See  Forts,  p.  1707  of  this  Index.) 

Conduits.    (Bee  I/>cks;  Water.) 

Accidents,  guarding  against,  water  supply, 

H.D.  347, 61st,  2d. 
Bear-trap  dams,  01, 3314. 
(}apaclty ,  increasing,  water  supply,  H.  D.  347, 

61st,  3d. 
Coociete  in,  cracks  in,  96, 3011. 
Flushing,  locks,  Off,  2366. 
Water  flo^t  formula,  93,  4277. 
Water  in,  ganging,  97,  4004. 
Wire  mains  and,  forts,  0»,  2482;  04, 3721. 

Connectloii^ 

Plates,  p*ew»  ©*»  ^**^- 
Steelwork,  buHdings,  04, 3834. 
Witb  railroads,  new  harborage,  Jamaica  Bay, 
jj^  v.,  H.  D.  1606,60th,  2d. 

Constructions* 

Details,  dredges,  06, 072. 

MA^t^rial  bunkers,  forts,  03, 2404. 

J^bodfl,  torts,  Off,  3030.   (See  Forts,  p.  1707  of 

tbls  Index.) 
Progretf,  showing,  Jetties,  06, 1206. 

^^^^*3j^SSJL  AtlMitlc  and  Padllc,  77. 

1240. 
Contiaecaon.   (See    Channeto;    Dilwe:    J«ttiee; 

Blveca.) 
Contract^m  Works.     (See  Channeb;  Works, 

Contraction.)  «  n  t»i   noth 

Effect  9t,  Savannah  Harbor,  H.  D.  181,  50th, 

lat. 
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Contraction  Works— Continued. 
Faflure,  causes  of,  02, 1748. 
Hfssiasippl  River,  H.  D.  fiO,  6l8t,  1st. 

Contractors. 

Aided  with  advance  money,  HiaBiaBippi  levees, 
Off»S.,241. 

Contracts.    (See  Vol.  I,  p.  21.) 

Laws  regulating,  unbivorable  action  of,  67«  56, 
97, 156, 168, 183, 268, 377, 394,  416,  423, 431. 

Contracts,  Informal. 

Advantages  of,  small  works,  improvement, 
98, 2613. 

Contract  Systems. 

Hired  labor  compared  with,  83,  735. 
Objectlona,  fortifications,  buildtaig,  97,  9. 

Conveylnif  Hffaritilne. 

Dredging,  94, 1061. 

Copings.   (See  Capping.) 

Asphalt  courses  under,  forts,  02, 2494. 
Concrete,  parks,  District  of  Columbia,  04,  3918. 
Lining,  forts,  03, 2373. 

Copper. 

Csses,  corroskm,  explosives,  80, 684. 

lCines,N.C.,  75,11,135. 

Ore,  reducing,  method,  7ff,  ii,  136, 136. 

Coral. 

Foundation  for  breakwaterB,  H.  D.  693,  61st, 
2d. 

Coids  and  Floats. 

Resistance,  currents,  74,  584;  75, 11,  869;  70, 
216:  78,380. 

Cores.   (See  Jetties;  Wall.) 

Solid,  method  of  giving,  Preelor  Crawley'  Co. 
(mention),  03, 1713. 

Corporate  Work.   (See  Private  Work,  pp;  22, 
2041  of  this  Index.) 
Expenditures  for,   Glasgow,   SooUand,    74, 
11,43. 

Corporations.   (See  Citizen;  CompanieB.) 

Commerce  of  one  firm,  doubtful  cause  for 

waterway  improvement,  H.  D.  955, 60th,  Ist. 
Improvements,  public;  not  for  benefit  of,  H. 

D.  139, 59th,  1st. 
Reservoirs,  building,  98, 2866. 
Rights  of,  determining  value,  waterways,  05, 

909, 914. 
Waterway     development,    one    corporation 

better  than  many,  H.  D.  781, 60th,  1st. 
Water  power,  legaUsatfon  of  right  to,  wateK^ 

ways,  H.  D.  781, 60th,  1st. 

Corps  of  Bncteeers.   (Seep.  2039  of  this  Index.) 
Promotion,  slow  rate  of,  02,  5. 
Plan  of  increasing,  10, 8. 

Corrosion. 

Friction  at  lock  gates  due  to,  1 1, 2096. 

Cost  of  Work.    (See  Estimates,  p.  21.) 

Since  the  cost  of  work  varies  so  largely  on 
account  of  locatfon,  competition,  and  previ- 
ous experience,  only  a  comparatively  small 
number  of  references  are  given.  These  will 
be  found  as  subdivisions  under  the  various 
subjects.  • 

Cotton.   (See  Commerce;  Rates;  Waterways.) 
World's  production,  statistics  of,  75, 633. 


Countereotfers.   (See  Coffetdaou.) 
Cofferdams,  leaks,  preventing,  98, 2USu 

Counterforts.   (See  BnttruBes;  Cribs;  Grob: 
Cribs,  08,  Hi,  17;  68,  127;  69,  157,  KV,  70. 
188,  196,  207;  71,  215;  78,  296;  74,  7&i  1^ 
346;  77,962:78,1277. 

Coimterpplslns* 

Sluice  gates,  09, 2010. 

Cracks.   (See  Conaete;  Forts.) 

Linseed  ofl  to  fill,  concrete  work,  99,  im. 
Railroad  iron  in  ooncTete  to  prevent,  99,  I9E, 

1002. 
Repairing,  concrete,  00, 1023. 

Cranes.   (SeeForts;  Hoirts;  seepis.2,46.) 
Ammunitian,  >Mm«^H"g  of,  00, 850;  01, 9a 
Locks,  boild^,  94, 1873;  96, 1937. 

C^ranes,  Tnvellnip. 

Lock  bnfiding,  94, 1873. 

Ciater  Formnte. 
Explosions,  79, 36. 

Crater  Gauge. 

Expkisives,  88,  354;  89, 479;  90^  4  3. 
Test,  explosives,  88, 353. 

Creosottng.  (See  Timber.) 

Crests,  Movable. 

Dams,  Kanawha  system,  H.  D.  480,  fl2d.  2i 
Reconstructing  dams,  06«  1842. 

Crevasses.   (See  Levees;  see  pL  63.) 
Gsoses,  M isBiasippi  River,  IS,  3722. 
Closing  of,  90, 2916, 3258, 3293, 33tB;  IM,  ^^ 
aosing  of,  brush  and  stone  used,  lUss&T;^ 

River,  71, 207. 
Closing  of,  floods,  91,  3413. 
Closing  of,  levees,  84,  2866. 
Closing  of,  mattresses,  placing,  95, 1731 
Closing  of,  methods,  03,  S.,  56. 
Ctosbig  of,  Mississippi  River,  93, 3S«. 
(Jlosing  of,  plans  for,  95, 1737. 
Closing  of,  reservoir  dams,  97, 2143. 
Closing  of,  sheetppile  dam,  undennining,  P^  ■ 

Loutre,  98, 1487. 
Discharge  of,  90, 3263, 3281;  93,3656. 
Discharge  of,  Mississippi  River,  93, 9GC;  •^ 

3656. 
Easily  jcaused,  00, 2291. 
Effect  of,  Mississippi  River,  73, 541. 
Floods  and,  Mississippi  River,  12,  ^• 
Floods,  effect  on,  00, 4554. 
Fonnatton  of,  91,  3684, 3713;  92, 31S6. 
Gauges,  effect  on,  Mississippi  River,  95,  ^ 
Levees,  Mississippi  River,  12, 3864. 
Measuzements,  Mississippi  lUvtr,  93>  ^" 

94,2844. 
.  Missisiippi  River,  73, 542, 601;  97, 3671. 
Repair,  levees,  98, 1782. 
Reservoir  dams,  97,  2143. 
^       River  bed,  efEect  on,  91, 3465. 
River  depths,  effect  on,  91, 3473. 
Water  hdghts,  effect  on,  91, 3444;  96,  ^ 

Crib  Angles. 

Piles  in,  68, 169, 174;  69,107,122,126;  78,13^ 
1204,1207. 
Cribs.   (See  Breakwaters;  Piers;  SupeRtnirtr.'tf' 
Affected  by  dredging,  piets,  01, 2833. 
Alongside,  depths,  changes,  68,96. 
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ibs-CoDtfatied. 
Aprons,  00, 4071. 

Xpraos,  advantaen  of,  90, 2037, 2944, 
Aprons,  breakwaten,  00, 4071. 
Ballast,  experiments  with,  02, 2546. 
BaUast  for,  space  oocnpied,  90, 2638. 
Ballasting,  Dolnth  Harbor,  09, 2634. 
Bases  of,  wide,  adTantagea  of,  90, 2832. 
Bolts  in,  amonnt  of,  diagram  ahowlngy  00^  2578. 
Bolts  in,  diiectian  of ,  09, 154. 
Bolts  in,  fastening  of,  94, 2411. 
Bolts  in;  fonna  of,  70,  U,  538. 
Bolts  in,  holding  power  of,  70,  ii,  538. 
Bolts  In,  8&  of,  08, 210, 238. 
Brld0B8  of,  Engtoear  troops,  09, 816. 
BoQding,  00,  Iv,  82, 141;  08,  80, 103,  225,  233; 

70, 185;  72,  666;  75, 238;  70,  U,  330, 538;  77, 

«1:  78,1187. 
Bnfldlng,  best  methods,  97, 3066. 
Bnflding,  breakwaters,  94, 2440. 
BaQding,  cofferdams  within,  94,  2304;  Ofi, 

2907. 

Bonding,  cost  of,  diagram  showing,  00, 2578. 

Bnfldlnp,  lake  harbors,  81,  2153,  2168,  2104; 

84,1868;  87,2110. 

Building,  methods  Talnable,  00, 3157. 

BaQding,  plen,  99, 2633.   . 

Careening,  cause  and  remedy,  08, 1TB,  182;  03, 
2742. 

Cawonlng,  pferenting;  pilte,  failun  of,  09, 126. 
Careening,  resistanoe  to,  09, 2642. 
Careentag,  righting,  90, 2778. 
Close  bottoms,  08, 182, 183,  296. 
Ckwe  bottoms,  disapproved,  09, 122, 126. 
Cofferdams,  building,  98, 1881. 
CdUslon  with  steamer,  effect,  08, 1802. 
Coillslons,  repairing  damages  from,  08, 1802. 
Concrete  supeistnictare,  87,  2060,  2111,  2353. 

2383:96,2845. 
Connections,  pien,  01, 2860. 
Cost  of,  Ashtabula,  Ohio,  80, 2165. 
Cost  of,  Buffalo,  N.  Y.,  80, 2302. 
Cost  of,  Calumet,  m.,  80, 1988. 
Cost  of,  Frankfort,  Mich.,  80, 20ia 
Cost  of,  Grand  Haven,  Mich.,  80, 2023. 
Cost  of,  Ludington,  Mich.,  80, 2014. 
Cost  of,  Manistee,  Mich.,  80, 2012. 
Cost  of,  Menominee,  Mich.,  80, 1804. 
Cost  of,  Milwaukee,  Wis.,  87, 2068. 
C«A  of,  Mississippi  River,  09,  8.,  164;  07, 

•7,1. 

Co*  of,  MBdcgOT,  inch.,  80,  M18. 
C«  «,  Ortamgon,  Mich.,  80, 1808. 

C««tWhto  WTO,  Mich.,  80. 3017. 

/o.  346,  77,  882;  78, 1277. 
^r^5;1t2r^-'  08.  127;  70,  1«. 

^!!!2^' ?«•  j^  W;  68,  225,  226,  233,  237. 
cS  ^^  ^^^^  Breakwatei,  ci  286. 

cl^^^u '  T'  ^^  ^220;  79,  1652. 
Cross  seotkm,  Maniatee,  Mich.  ,75, 246. 


Crlbs—Contina.  d. 

CroBS  seotkm,  Manitowoc,  75, 203. 
Croas  aectkm,  Marquette,  75, 180. 
Croaa  aactioii,  Oswego,  N.  Y.,  75, 346. 
CrosB  aiaotion,  piers,  04«  2134. 
Decay  of,  00, 2861. 
4>90tky  of,  causes,  sediment  movement,  04, 

240O. 
Decay  of,  eheckJng,  Oe,  2852. 
Designs,  90, 2341;  9«l,  2862. 
Deaigns,  best,  08, 80,  224, 236;  72, 164. 
Designs,  breakwaters,  Cleveland  Harbor,  94, 

2412. 
Deatraetkm  of,  00, 30, 141, 148, 154;  70, 151. 
Deatnictlon  of.  An  Sable  River,  Mich.,  70, 151; 

71,175;  70,11,538. 
Destruction  of,  Black  Lake,  70, 146. 
Destruction  of,  BuHalo  Harbor,  74, 227, 231. 
Destruction  of,  Cap^  Fear,  75,  U,  88. 
Destruction  of,  Charlotte  Harbor,  N.  Y.,  71, 


Destruction  of,  Dulnth,  72, 165. 
DestruotfoQ  of,  Dunkirk,  N.  Y.,  OO,  154,  161; 

70,187. 
Destructkm  of,  loe,  a  cause,  75, 310;  70, 258, 

11,633. 
Destruction  of,  Kenoeha  Harbor,  75, 214. 
Destruction  of,  KJohigan  City,  Ind.,  77,  886; 

7a,  1187. 
Destruction  of,  Oswego,  N.  Y.,  70,  200;  70, 

371;  74,265;  75,345;  70,11,601. 
Destruction  of,  Racine,  Wis.,  08, 107. 
Destruction  of,  St.  Joseph,  Mich.,  77,  818. 
Destruction  of.  Sand  Beach,  77, 831. 
Destruction  of,  teredo,  75,  ii,  88. 
Destruction  of.  White  River,  77,  810. 
Details,  piers,  01, 2048. 
Dikes,  pHe  and  mattress  dikes,  00, 1887. 
Displacement  of,  09, 156;  77, 806. 
Displacement  of,  Buffalo,  N.  Y.,  78, 851. 
Displacement  of,  Dunkirk,  N.  Y.,  70, 188, 181. 
Displacement  of,  Erie,  Pa.,  78, 1268. 
Displacement  of,  loe  the  cause,  87, 2068. 
Displaoementof ,  Kenosha,  Wis. ,  70, 1528. 
Displacement  of,  Ludington,  Mich.,  75,  247; 

70,  ii,  477;  77, 806;  79,  1608. 
Displacement  of,  Michigan  City,  Ind.,  70,  ii, 

444,  447;  79, 1587, 1586. 
Displacement  of,  Oswego,  N.  Y.,  72, 260. 
Displacement  of,  South  Haven,  Mich.,  74, 182; 

76, 11,  SIS. 
Dovetails,  holdfaig  power  of,  08,  241,  242;  84, 

2060. 
Drlftbolts,  holding  power,  84, 2051. 
Durable  cribs,  buBdhig,  95, 8118. 
Earth  fllUng,  71, 658;  75,  II,  185;  79, 1044. 
Ends,  seaward,  breakwaters,  00, 1805. 
Estfanates  tot,  75, 300, 306. 
Estfanatee  for,  formula,  98, 2420. 
Fastenings,  improved,  93, 3091. 
Fastenings,  methods,  improved,  95,  3118;  90, 

2045. 
FllUng  of,  furnace  slag,  77, 626. 
Filling  of,  loss  of,  grillage  bottoms,  00, 146. 
Ffflhig  of,  proper,  72, 162. 
Filling  of,  thrust  of,  68,  238, 242. 
JpundaUons,  73,  211,  368;  74,  208;  75,  305, 
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CTib»— Continued. 

306,  300,  320;  78,  U,  571;  78,  1270;  88,  »»; 

90, 2814;  98, 3134. 
Foundations,  brush,  88,  iv,  105;  87,  106;  88, 

121;  88,00. 
Foundations,  brush,  failure  of,  80, 00. 
Foundations,  brush  mats,  87, 106;  88, 00^, 
Foundations,  displacement  of,  ioe,  effect  of, 

87,2068. 
Foundations,  effect  of,  71,  548;  72,  102,  163; 

74,234;  75,305. 
Foundations,  tEUluie  of,  87,  222;  80, 00. 
Foundations,  Milwaukee,  84,  U64. 
Foundations,  piles  for,  73,  166;  78, 1186-1188; 

79,1557,1558,1500. 
Foundations,  setUement  of,  MUwankee,  84, 

1865. 
Foundations,  stone  for,  78,  122,  161,  164,  165; 

73,306,353;  78,  U,  436. 
Foundations,  tranches  for,  75, 306;  78, 11,  571. 
Framing,  Improved  methods,  93,  3001;  95, 

3110. 
OrBTel  and  rock,  better  than,  pleis,  88, 1761. 
Oravel  and  rock,  ballast,  99, 2635. 
Orfllage  bottoms,  88, 182, 183;  70, 101. 
Grillage  bottoms,  building  of,  95, 3110. 
Grillages  for,  97, 3076. 

Height  of,  88, 225, 232,  233;  73, 204;  75, 305. 
Height  of,  economical,  87, 2407. 
Hole  in,  large  eoncrete  block  for  filling,  83, 

3150. 
Horns  objectionable,  88, 240;  70, 204. 
Ioe,  effect  of,  88,  231;  89,  108;  73,  204,  206; 

74,  210,  220,  228,  11,  136;  75,  57,  310,  354; 

78,258,11,533;  77,251. 
Ice,  Ice  guards,  97, 2800. 
'  Ice,  fanpact,  effect,  88, 231. 
Ioe,  protecting  against,  97, 2800. 
Injury  of,  ooUiding  vessels,  76, 11, 388, 427. 
Interior  angles  of,  piles  at,  87, 140;  88, 160, 174, 

181,  200;  69,  107,  122,  126;  76,  11,  533;  78, 

1201, 1204, 1207;  79, 1588, 1600. 
Jetties,  protecting,  98, 1700. 
Large  cribs,  93,  2870;  98,  2588, 2044;  97,  8005. 
Large  cribs,  advantages  of,  97, 3072. 
Lateral  movement,  resistance  to,  99, 2640. 
Launching,  00, 4172. 
Lengths  of,  unusual,  88, 160. 
Leveling,  breakwaters,  00, 4127. 
Leveling,  dredging,  faflure  of,  70, 151. 
Long  cribs,  advantages  of,  00, 4122. 
Long  cribs,  building,  93, 3134. 
Masonry  sui)erstn]cture,  foundations,  87,  222; 

74,151;  78,11,300. 
Mattresses,  foundations  of,  83, 2321. 
Moving,  piers,  01, 2948. 
One-hundred*and-twenty-foot,  lamichlng,  Hu- 
ron, Ohio,  03, 2262. 
Overthrow,  breakwaters,  Mflwaukee  Harbor, 

94,2085. 
PHe  dike  stabler,  double  row.  Great  Lakes, 

08,1600. 
Piles  and  mattress,  dikes,  98, 1887. 
Piles,  foundation  of,  73,  166;  78,  1185,  1188; 
79,  1557, 1558, 1500;  83,  2321;  84,  1068,  1066. 
Piles,  sections  of,  00»  3878. 
Placing 93, 2887;  98,2684. 


Ciflw— Continned. 

Plans,  Improved,  94, 2411. 

Protecting  against  ioe,  88,  231;  7a»  2M,  a| 

74,  210, 220, 228,11, 135;  75,310, 354;  76,2^ 

ii,533:  79,14SL 
Protecting,  ni^,  78,  ii,  427. 
Protecting,  oak  sheathing,  71, 107. 
Protecting,  rtpnp,  80, 106, 137,  142;  70,  la 

78,11,445. 
Protection  plates,  npalring  through  ii^.  01, 

2830. 
Removing,  dynmite  for,  breekirat^.  ifit 

2752. 
Repairing,  11,2284. 
Repaiis,  plan,  98,  2752. 
Rock  ballast,  99, 2634. 
Round  timber  in,  67, 216;  72, 157. 
Rubble  moonds  superior,  jetties,  04, 32:«. 
Scows,  use  of,  93, 626. 
Settlement,  80, 122, 146;  73, 162,  m,  -24^  74» 

200,233. 
SetUement,  Au  Sable  River,  Midi.,  69.  > 

71, 175. 
Settlement,  Black  Lake  Hsrbor,  MidL.  1% 

1211. 
Settlement,  BufEslo,  N.  Y.,  68, 146;  76,  ii : 
Settlement,  channel  from,  74, 145. 
Settlement,  controlling,  94, 2410. 
Settlement,  Duloth,  Mfam.,  75,  ISl 
Settlement,  Erie,  Fa.,  88,  111,  183. 
Settlement,  Gnmd  Haven,  Mich.,  67.  Vf:  7^ 

11,404. 
Settiement,  Grand  River  Hsrbor,  Ohio, :% 

338. 
Settiement,  Kenosha,  Wis.,  73, 211. 
Settlement,  Manitowoc,  Wis.,  73. 203. 
Settlement,  Michigm  Ctty,  Ind.,  75, 236. 
-     Settlement,  Muskegon,  Mich.,  76.  ii,  «>7,  ei 
Settlement,  Oswego,  N.  Y.,  70, 200. 
Settiement,  St.  Joseph,  Mich.,  76,  ii,  516. 
Settlement,  Sheboygan,  Wis.,  76,  il,  37$. 
Settlement,  South  Haven,  Mich.,  76.  ii,  >:i 
Settlement,  Swanton,  Vt.,  78, 433. 
Sheathing  steel,  impracticable  to  drive  thr  '^ 

ripnp,  11,2363. 
Shores,  protecting,  89, 770. 
Sinking  of,  96, 23D6;  97, 3076;  98. »»!.  3^ 
Sinking  of,  breakwaters,  00, 4068. 
Bhiking  of,  chains,  oo,  74,  200;  75,  2»,  m 

276. 
Stalking  of,  Chariotte  Haibor,  04, 2458. 
Sbikfaig  of,  costs,  Dulnth^upvior,  10, 3^ 
Stalking  of,  ice,  through,  68,  05, 135;  89.  ^^ 

76,  U,  332;  79,1481. 
Sinktaig  of,  pilfls,  oo,  73,  166;  78, 1IS5.  n>^ 

79, 1557, 1568, 1500. 
Btaiktaig  of,  plan  for,  73, 162. 
Staiktaig  of,  precision,  obtataung,  93, 32:o. 
Staiktaig  of,  spuds,  on,  76,  ii,  538. 
Sinktaig  of,  uneven,  ramedytng,  93, 2^ 
Slopes,  breakwatefs,  94, 2000. 
Sloping  sides,  67,  228;  68,  228,  m  70.  '^'^ 

79,1044. 
Solid  walls,  above  water,  70, 196. 
Stability  of,  68,  220,  230,  231,  238, 342;  70,  :^ 

71,237. 
Stability  of,  breakwatera,  94, 2000. 
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§ — Ckmttnaed. 

tone  for,  amount,  diagram  showing,  96«  2678. 

tone,  fUUng  of,  weight,  68, 230. 

tosie,  foandatlons,  economy  of,  82,  2331;  87, 

2407. 
itcxie,  foundations,  sectioEU  of,  OO,  3878. 
itone,  rconoved  by  loe,  79, 1736. 
(tone,  removed  by  stonn,  75, 276;  77, 896, 903. 
Jtone,  removed  by  theft,  77,  050. 
storms,  effect  of,  piers.  Off,  2778. 
{trengtlMnlng  of,  iron  tie-rods  for,  08, 1044. 
Strenstbenlng  of,  vertical  posts,  70, 1688, 1800. 
Substructures,  fine  example,   Locafai,  Ohio, 

03,2066. 
Superstmctures,  89, 2366;  90, 2814. 
Superstructures,  advantages,  breakwaters,  93, 

3203. 
Superstructures,  cast-iron  fEkdng,  87,  2060. 
Superstructures,  ooncrete  in,  87,  2000,  2111, 

2353,2363. 
Superstructores,  design  for,  98, 2052. 
Superstructures,  duxabllity,  average,  84,  2030; 

87,  2111. 
Sux>erstructures,  early  completion  of,  78, 1188. 
Superstructures,  form  modified,  83, 1808. 
Superstructures,  height  of,  71, 216. 
Superstructures,  parapet,  ftnrn  for,  84,  2144; 

as,  2270,  2307;  87, 2382. 
SuxMistructures,  removing  breakwaters,  90, 
2360. 

Supentructures,  stone,  87, 232;  74, 151;  76,  ii, 

390. 
Supports  for,  proper,  98, 3211. 
Suspension,  by  chains,  74,  200;  75,  228,  330, 

276. 
Teredo  attacks,  sand  to  check,  73, 800. 
Teredo,  destruction  by,  75, 11, 99. 
Timberheads,  protecUng,  90, 2937. 
Timber  in,  amount  of,  diagram  showing,  90, 

K78. 
Timber,  protecting  by  coal  tar,  09, 28. 
Training  walls,  95, 1491. 
Triangular  section  of,  68, 127;  70, 207. 
Undermining,  11,2284. 
Undermining,  breakwaten,  11, 2384. 
Undennining  of,  aprons  to  prevent,  97, 3065. 
Unequal  settlement  of,  preventing,  00, 4071. 
Valuable  estimates,  78, 300, 306. 
Vertical  posts,  strengthening,  70, 1588, 1500. 
Wave  action  on,  68, 234. 
Wave  pressure,  91, 2557. 
Waves,  effect  on,  68, 230, 230, 231;  70,107;  71, 

237. 
Wide  base,  advantage  of,  92, 1510. 
Widths  of,  proper,  97, 3387. 
Wooden  pins  in,  07, 138, 316. 

IMbs,  Bttttreas.   (See  Breakwaters.) 

Cribe,  Guide. 

Bttlldfaig,OO,3510. 

Eagle  Harbor,  Mich.,  77,  848;  78,  1130;  70, 

1481. 
Locks,  96, 2360;  04,  3761. 
Reconstructed  with  ooncrete,  11, 3250. 

Cifta,  movable. 

SoowB  used  as,  98, 636. 
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Crlbs,  OM. 

Condition  of,  93, 3141, 3147. 

Cribs,  Plerbead. 

Sinking  upon  rock  embankment|  Ashland,  11, 

2276. 
Omission  of  bearing  pHes  cause  of  lower  bid, 

11,2376. 

CHlM,  Plank. 

Building,  97, 2600. 

Cribs,  Protection. 

Dam-eztenslon  work,  04, 2107. 

Cribs,  Spur. 
00,4172. 

Breakwaters,  84, 2148, 2150. 

Oswego,  N.  Y.,  84, 2148, 2150;  87, 2383. 

Cribs,  Submerged. 

Weight  of,  91, 2566, 

Cribs,  Timber.  (See  Breakwaters;  Jetties;  Piers.), 
96,2578. 

Building,  00, 4172. 
Decay,  68,  Iv,  71. 

Old,  breakwaters,  Buffalo,  04, 3818. 
Piers,  98, 3660. 
Reconstructed  with  ooncrete,  11, 3350. 

Cribs,  Triangular. 

Advantages  of,  piers,  95, 3118. 

Bars,  effect  on,  95, 3118. 

Breaches,  preventive,  crib  piers,  96, 3966. 

Pier  ends,  protecting,  95, 3118. 

Cribwork. 

Reservoir  dams,  96, 1837. 
Shore  protection,  89, 770. 

Crops,  Cereal. 

Great  magnitude,  Columbia  River  district,  01« 
3533. 

Cross  Fences. 

Illegal,  levees,  08, 2654, 2743. 
CrossiiiKS,  Waterway. 

Intracoastal  canals,  H.  D.  391, 63d,  2d. 

Cross  Section.      (See   Breakwaters;   Channels; 

Cribs;    Dikes;    Harbors;    Jetties;    Levees; 

Rivers;  Waterways.) 
Channels,  Nantucket  Coasts,  H.  D.  636, 62d,  2d. 
Elements,  Mississippi  River,  96, 3577. 
Elements,  Missouri  River,  94, 3140. 
Mississippi  River.    (See  p.  1076.) 
Missouri  River.    (See  p.  1033.) 
Slope  and,  terms  of  current  velocity,  72,  139; 

79, 1570. 
Unique,  Great  Lakes,  piers,  06, 1841. 

Cross  Weirs.   (See  Weirs,  Cross.) 

Crushers. 

Dust  of,  superior  to  sand,  for  CMmcrete,  02, 3457. 

Culverts.   (See  Canals;   Gtotes;   Locks;   Sluioes; 

Turbines;  see  pis.  24, 26, 31, 37, 30.) 
Canals,  cost,  01, 3046. 
Concrete  locks,  98, 2482. 
Designing,  locks,  00, 3076. 
Designing,  locks,  Lockport  to  St.  Louis,  H.  D. 

363, 50th,  1st. 
Floors,  locks,  94, 2308. 
Looks,  04, 8768. 

— eo 
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Culverts— Continued. 
Plan,  locks,  9ff,  3906. 
Repairing,  locks,  ed,  1800, 2083. 
Roads,  03, 3458. 
Steel  concrete,  levees,  Mississippi  River,  04, 

8.,  196. 
Syphan-ebaped,  cleaned  of  sand,  canals,  00, 

2857. 

Culverts,  Drainage. 

Levees,  Mississippi  River,  04,  8.,  344. 

Current  Meters. 

Outfit,  vertide  curves,  etc,  02, 2860. 
Rating,  03, 3796,  3828. 

Current  Observations. 

88,  1147,  1276,  2385;  89,  848,  1336;  94,  1005; 

96, 1228;  98,  2740;  99, 3375. 
Blscayne,  Fla.,  H.  D.  554,  62d,  2d. 
Data,  index  to,  Mississippi  River,  95, 3706. 
Double  floats,  93, 3666. 
Floats,  cords  and,  effect  of,  78, 1311, 1313. 
Floats,  cords  and,  resistance  of,  74, 534;  7ff,  li, 

360;  70, 213,  216;  78, 380. 
Floats,  description  of,  69, 434. 
Floats,  discussion  of  method  by,  69, 563. 
Floats,  for  rivers,  76,  ill,  339. 
Floats,  use  of,  San  Francisco  Harbor,  78, 1305. 
Harbors,  97, 3100. 
Humboldt  Bay,  94,  2549. 
Lake  Michigan,  98, 2331. 
Low  tide,  unsatisfactory  at,  Mobile,  Ala.,  H.  D. 

657,61st,  2d. 
Methods,  St.  Johns  River,  Fla.,  H.  D.  611, 

61st,  2d. 
Motion  of  steamer,  eilect  of,  93, 3670. 
New  York  Harbor,  99, 1287. 
Pole  floats,  93, 1624. 
Registering  device,  93, 3670. 
Savannah  River,  94, 1137. 
Torpedo  defense,  78, 34. 

Currents.      (See    Discharge;    Floats;   Harbors; 

Jetties;  Piers;  Rivers;  see  pi.  72.) 
Absence  of,  Mississippi  River,  mouth,  77, 433.  ' 
Bottom  of,  velocity  of,  68,  763;  70, 563, 629. 
Breakwaters,  opening  in,  effect  of,  98, 2662. 
Bridge  piers,  68, 381;  69, 196. 
Canals,  effect  of  guard  locks,  05, 1755, 
Changes  in,  jetties,  vicinity  of,  96, 1195. 
Channels,  effect  on,  Galveston,  H.  D.  828, 

61st,  3d. 
Combined  currents  a  cause  of  erosion,  95, 3301. 
Concave  dikes,  effect  on,  69, 382. 
Control  of,  jetties,  effect  of,  93, 3315. 
Control  of,  rivers,  00, 4436. 
Control  of.  Savannah,  Ga,  07, 1274. 
Cross  currents,  avoiding,  Detroit,  Mich.,  H.  D. 

676, 61st,  2d. 
Deflection  of,  causes,  bridge  piers,  95, 734. 
Deflectors  for,  11, 2002. 
Dikes,  effect  of,  69, 382. 
Direction,  lakes,  73, 261. 
Dredges  in,  anchoring  of,  93, 2449. 
Effect  of,  large  rivers,  H.  D.  1287,  61st,  3d. 
Flow  of,  dredged  channels.  New  Haven,  Conn. 

H.  D.  535,  62d,  2d. 
Great  Lakes  harbors,  H.  D.  82, 59th,  2d. 
High  velocity  of,  necessity  of,  85,  560. 


Currents— Contlmied. 

HydRnn«tric  pendulum,  97, 4094. 

Ice  dikes,  effect  on,  03, 1146. 

Ice,  eilect  of,  Od,  2800. 

Investigatioin  of.  Great  Lakes,  97, 2776. 

Jetties,  oblique  to,  eilect  of,  79, 524. 

Lake  Erie,  95,3066;  98, 2713. 

Locks  and  dams  for  swift^eurmt  stxeens.  01 

3513. 
Materials  in,  velocity  required  to  more.  6| 

764;  76,463. 
Matresses,  destruction  of,  99, 1859. 
Mean  velocity,  mid-depth,  relation  to,  7^  \ 

aOi,  305;  78,  360, 340;  79, 1970. 
Measuraments,  discharge  curve,  01, 2\3S, 
Measuiements,  methods,  01, 1507. 
Measurements,  St.  Lawrenoe,  details,  02,  ri 
Measuring,  00, 5327.  < 

Measuring,  catsmarans,  OO,  5323. 
Measuring,  hydrometric  pendulum,  97,  «^ 
Measuring,  loaded  poles  for,  96, 12M.  i 

Measuring,  meten,  two,  OO,  4744.  i 

Measuring,  reel  for,  OO,  5337. 
Metering,  oompaUng  methods,  H.  P.  ^ 

58th,  3d.  i 

Mid-depth  velocity,  wind,  effect  of,  60. 2M 

Moving  across,  scows,  77,  34S0. 

Scour  due  to,  01,  575. 

Strengthening,  riven,  95,  3860. 

Strong  currents,  tides,  95, 1422. 

Tidal  estuaries,  sub  and  surfMS,  nhi^-  t« 

tween,  78, 568.  i 

Velocities  of,  88,  430,  475;  89»  1306,  U^).  r>)j 

1409;  90, 1273, 1504;  91«  1583, 1719;  92,  l>^ 
Velocities  of,  bvids,  at)  76,  li,  265. 
Velocities  of,  bottom  and  smiaoe,  latb,  79^  7^ 

773, 791.  j 

Velocities  of,  Brasos,  Saotlago  Rim,  Tex..  M 

1363,1368. 
Velocities  of,  Cohmbla  River,  70,  isi:,  k: 

93,3383. 
Velocities  of,  oompariaon  of,  by  floats,  70,  >V{ 

75,  ii,  801,  304;  78,  2S0,  262,  305,  3S[>.  '-'-'i 
.  1306,1315. 
Velocities  of,  computation,  Temiessee  R^«; 

99,3379. 
Velocities  of,  Connecticut  Rlrer,  68, 7Sr>. 
Velocities  of,  cross  section  and  slope,  ttmsf  i 

72, 139;  79, 1579. 
Velocities  of,  depth,  relation  to,  76, 451. 
Velocities  of, depths,  various,  69,588;  75,u 
Velocities  of,  determining,  cumot  m^*^  '^i 

78,  259,  262, 306, 380, 392. 
Velocities  of,  determining,  hatiMis,  96,  i- 
Velocities  of.  East  River,  79, 80S. 
Velocities  of,  Erie  Harbor,  98, 2740. 
Velocities  of,  formula  for,  72, 139;  74,  ^-r  7^ 

ii,  79, 344;  76, 452,  464;  78, 1306;  79, !: '' 
Velocities  of,  formulas  lor,  82,  24S0;  8^  '^'■ 

86,1302. 
VelocitieB  of,  Galveston  Bay,  74, 72::. 
Velocities  of.  Gulf  Stream,  76, 379. 
Velocities  of,  head,  terms  of,  76, 464. 
Velocities  of,  HeU  Gate,  68, 736. 
Velocities  of,  Hudson  River,  66,  iv,  3M 
Velocities  of,  Hlinois  River,  68, 448;  69. 2S» 
Velocities  of.  Lake  Miehigaa,  08,  XHl 
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tIcdUti  cl,  kka,  oatlgU  la,  08,  Ml;  TO,  U 
dodUu  of,  Ltttimrt  to  SI.  Looli,  H.  D.  31 

aiii,iR. 

I  m,  Ljno  Hirbcr,  Hui..  H.  «•■ 


Rlw,  79,  I0». 
Tpart,llua.,Bl,«». 

Btvtr,e8,«ltK. 
dodUn  0(,  obwrinf,  DMtbodl,  93,  aSM. 
tlDdtiM  of,  Ohki  Rirar.  70, 11, 301- 
'itolUgs  Dt,  Ebn,  98,  >7«. 

i«liictliin,B3,lS14. 

'rioAin  ol,  RoadT  lalmd.  DeL ,  M,  SIO. 
'>lDrllJtiii<,TlTKbaid>,t<I«!toI,  Ta.S7Sj   70, 

of,  rtvwtlaiith.nlBtkmi,  7B.U1- 
'CJccIUn  ol,  rlmn,  sa,  33H. 
'rioFlIkB  ol,  Rock  Island  Bapldi,  eS,  436,  433. 

.  of,  Btmnmito  RItv,  7(>i  ITSl. 
'ilodtlB  ol,  ai.  a«lt  BIyit,  OS,  OU. 
rtiacninof,  Hc  Uvmc*  Him,  08,  We. 
<  doFhla  of,  Ble.  Mule  RWa.  SB,  ftU. 
'dodUB  of,  Swdf  Hook,  K.  J. ,  SB,  TTT,  784; 

'dodttti  of,  Saatti  Put,  M,  134J. 

riKtHia  ol,  intaurlUM,  70^  STl,  KM. 

r'ekclttn  of,  )UTf>«,  08,  TBS. 

I'tlwhiM  of,  TnmMiH  Rlra,  93,  23M:  »«. 

W31;  00,3M3. 
r'docitla  of,  tarcu  of  liydnuUc  isdliu  uid 

■Ivpo,  79, 1379. 

i'diidllM  of,  Yiqiitau  Bir,  On«. ,  8  7, 34BS. 
ff«tar  W,  CTmmts  bldoced  bj,  79. 388. 
rinds  on,  tdKt  irf,  Ukt  Eila,  98, 1713. 
nnta,LlnanU.   (SmBIiotm.) 
^rtloa  ol,  thtcdn.  Iinuilo*  B«t,  H.  D.  ISM, 

OOih.M. 
9nui  BItv,  97, 1830. 

[>tnctknu  of,  cODdttloni  goisnlnc,  09,  WOS, 
Dinctlom  of,  Padfki  cout,  00,  MM. 
Ball  ol  Htxln,  74, 738;  70.  MO;  78, 879;  77. 

«3;  81.  vsa,  law. 
Lme  Island  gOQiid,  OS,  414. 
Nowbuirport,  Ifw.,  B3, 437. 
Tn>U,B*pM. 
BarlDcb,93,aiB3. 
BiidM  pltn,  «0«t  an,  OS,  734. 
5™«liim,»8,31M. 

OhaBTHng,  OnM  Itka.  08, 30M. 
nnts,TldaL 

•^llMl"*!!!  Hirbof ,  OS,  1133. 


Obaamtknu,  00.1338. 

ForafDl  cnintiti,  cftoot  ol,  ChulMton  Hubv, 

90.USS. 
Suidandiat,  attact  m,  71,E3e;  78,  W4. 
Btona  JiittlM,  bundbiB;  eflaet  on,  B3.  IKH. 
Undtnnrnat,  Panobacot  Rlvir,  08,  BN. 
Valocltlce,  S4.9n. 
Velocltln,  Hulon  Rlvei,  B6,  HS. 
Valocltln,  Oonooka  Inlit,  94,  MO. 
Valoettln,  Ptaa.  74,  790. 


Bulk  proMetlon,  ftft,  3708. 
BnUdlng,  bnk  pntacUon,  94,  tN7. 


Bnnmbnr  waed  dlks,  laperior  to,  80, 1U8. 
CniTM.    (S«aB«iida:  Iattl«.) 

OoacretapltroimatnKitlaD,04,SM»  00.1060, 
poa  driving,  lattlo,  94, 1U4. 
Propar  wldth>,  Impmad  ahannrii,  00.  I4BS. 
ytfMnrmji.tn'tnoiaaltl.a,  D.Nl,0M,Sd. 


:.  D.  878, 


n,  70, 11, 848. 
CaC-4i>B<nM- 

Torpedoaa,  89, 483. 
Cut-ottB.    (S»  Rl*«.) 

Advantaiaou*,  lUspDltiio  Rfnr, 

Bid,  3d. 
Dsnsv.riTen,  71,881;  TO. MO. 
Pl3wlvanu««  of,  llaoda,  01,  IMS. 
Farming,  rivara,  70. 374;  70,  U,  4W,  i07. 
IludvlsabllItT,  rlvHi,  90, 1478. 
jtetbod  of  sborMoiIiig  rivaii,  Ldpalo  Rlv«r, 

Dol.,B.D.574,BIst,3d. 
ProrenUng,  Mhalmlppl  RItb.  04,  B.  ,  13S. 
Rtvav,  TO,  3D3. 
RiTWs,  iQjaitaii  eSact  of,  7a,  43t;  73.  MS; 

70,  MO;  79,  BOB. 
V    a.  aluMld  gat  rights  acnm  bands  frea  ot 

cbana.  H,  D.  S13,  Slst,  2d. 

CdU.    (Bee  C«i«bi  Dredging.) 

I.fif  tin*,  dndgtng,  07, 389S. 

CnttM.    fSeepl-SS.)  

Hwd  in«t<ci«l,  hydmoliD  diedgw,  OS.  JOM; 

oe.i9M. 
jrttoe,  hydfaullc  drwlgM,  OS.  3034. 

**^SX, «»«««.  pl«™,  0>.  3833;  04. 38M. 


Terwio  ravsgas,  TO,  3^7. 
c-nrtea  liniber- 

Ranwrtoble  piaaarvstton  of,  70, 337. 
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D. 


Waived  by  owners  of  adjacent  land,  river  and 
harbor  improvements,  Manistee,  WekL, 
H.  D.  590, 82d,  2d. 

Dampneas. 

In  ooncrete  structures.  (See  Forts,  p.  1707  of 
this  Index,  for  details  in  various  climates, 
etc.) 

D»mpproolliiC.   (See  Dampness,  above.) 

Duns.    (See  Oaoa^a;  Reservoin;  Water  Powar; 

Weirs;  see  pb.  U,  17.32, 25, 37, 38, 90, ».) 
Abutments,  building,  O?,  25S0. 
Abutments,  designing,  00, 3963. 
Abutments,  failures,  04, 3707. 
Abutments,  plans,   Lockport  to  St.   Louis, 

H.  D.  363,  S9th,  1st. 
Abutments,  reconstruction,  timber  replaced 

by  ooncrete,  11, 3106. 
Banks  above  and  below,  protecting,  94. 3108. 
Bear-trap.   (See  Dams,  Bear-trap,  below.) 
Bear-trap  gates  for,  improved,  08»  3366. 
Bear  Valley,  08, 3835. 
Borings,  01, 2758. 
Breaks  in,  repairing,  mattress  placing,  95, 

3781. 
BuOding,  88,  1007;  91,  3364;  92,  1503,  2115, 

3647;  Atlas,  116;  97,  2550;  98,  2003,  3130; 

00,3183,3515. 
Building,  Allegfaeny  River,  99, 3404. 
Building,  oableway,  99, 3176. 
Building,  central  power  plant,  advantages  of, 

98,3485. 
Building,  ooflerdams,  98, 3130. 
Building,  oompany  for,  act  incorpoiating,  93, 

3007. 
Building,  gangs,  arrangement  of,  00, 3788. 
Building,  hydraulic  methods,  98, 3838. 
Building,  objects  to  be  sought,  04, 3766. 
Building,  plant  for,  93,  2485;  99,  2174;  00, 

2775. 
Building,  scour,  preventing,  mattnss  placing, 

98,3030. 
Building,  Yamhill  River,  99,  3236. 
Channel  diversion,.  98, 1054. 
Goilerdam.    (See  Cofferdams.) 
Cofferdams,  building,  97, 4020. 
Commerce,  when  a  benefit  to,  03^  1501, 1507. 
Concrete  in,  placing,  90, 2200. 
Concrete  work,  00, 3472. 
Concrete  work,  building,  98,  1675;  00,  3482, 

5001. 
Omcrate  work,  building,  plant  for,  96, 2300. 
Concrete  work,  building,  plant  for,  arrange* 

ment  of,  economical,  00, 3703. 
Concrete  work,  cost  of,  items  of,  96,^3303. 
Concrate  work,  ftwndatlons,  building,  96, 3303. 


Dams— Continned. 

Ooncrete  work,  plans  for,  97, 3046. 
Concrete  work,  proposed,  Ohio  River,  OS, 
Construction,  details  governing,  westarn  ri 

01,3768. 
Crests  for,  movable;  Kanawha  system,  H 

480, 62d,  3d. 
Cribs  protecting  extension,  04, 2107. 
Deposits  behind,  Ibrming  ban,  sfter  floods 

1581. 
Designing,  00, 3972, 3983. 
Designing,  Mississippi  River,  H.  D.  7fS^ 

lst;H.  D.50,61st,lsL 
Discharge  over,  79, 1553;  00, 2909. 
Drift  gaps,  89, 1853. 
Effect  of,  determining,  mathemstical  la^'bali 

00,3968. 
Electric  power  dams,  94, 1780. 
'Exposure  to  air,  effect,  87, 2107. 
Extension  work,  04,  3106, 3773. 
Fish,  effect  on,  73,029.  | 

Fishways,  building,  96, 224D. 
Flexure,  preventing,  94, 1923.  ' 

Floods,  effect  on,  77,  742;  00,  2172, 2»^  % 

1397. 
Flushboards,  98, 2344. 
Flushboards,  canals,  97,  3713. 
Foundations,  building,  99, 3483. 
Foundations,  mattresses  tor,  89, 1098. 
Foundations,  pile-driving,  00,  JOtB. 
Freshets,  levels,  effect  on,  MflRbme  R 

lCass.,H.  D.2,61at,lst. 
Gates.   (See  Gates,  Lock.) 
Headwaters,  Mississippi  River,  03, 15U. 
Height  of,  formula,  78, 534;  87, 1306. 
Height  of,  raising,  97, 4030. 
Ice.   (See  Ice.) 
Ice  movement,  lowertog  dams  prior  to. 

River,  11«  3130. 
Illinois  and  Mississippi  Cansl,  08.  »19. 
Lake  Superior  and  Mississippi  Ousl  r«iv  M 

3431. 
Leaks  in,  stoppage  of,  92, 3075. 
Locks  and,  rivers,  improving,  00,  23«    "* 

Locks.) 
Locks  and,  water-power  rights,  prBsr^a 

98,963. 
Log  duices,  flooring  of,  96, 1836. 
Mattresses,  building,  OO,  4804. 
Mattresses,  placing,  98, 3030. 
Mattress  foundations,  80, 1003. 
Mattress  sm,  soour  at,  06, 8827. 
Maximum  slope,  76,374,11,384.    ' 
Missouri  River,  94, 1780. 
Navigable  paMS,  9a»  2300. 
Navigable  pafles,  besiMimp  gites,  96»  is^ 
Nayigabla  paMS,  deatgnlng,  98, 2MI, 
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lain,  Lockport  to  SI.  Laai 
tanom,  cStct  of,  T8. 3TS. 


la  Bin 


.o«,w 


blsahl3h,01,1313. 

ItHinttmnkrn,  oxt,  Otilo  Birv,  OS,  1843. 
IsDiHtmcllon,  L«eeh  Lal«,  01,  23W. 
ItooEliuMlaD,  FukefU"  ^■11>>  OS,  1ST4. 
Itpalis,  Can  RItk,  03, 1378. 
le[aln,iDft«rilll9,iiiI(Rduii  tor,  OS.  IMS. 
t(p4ln  iwdiid,  iKv  Ooodi,  Ohio  Rlrw.  Ol, 

bptln,  prondiua,  tS,  7XS1. 

Uftln,  sliHt-pQ*  bolkbMd  and  In,  OS,  137S. 

EMilnlii;  nil],  mtthod  of  tnlldlli;  DBW  OOD- 


nsxurs,  pnwmtlng,  S«,  IBM. 

ImfiTOTamaits,  M,  1023. 

Oliw«Uii(  tbIvd  and  amdnU,  Laka  Wlmw- 

bleohfab,  01,3114. 
SomiT  ftfaora  (od  balow  plcn,  OS,  1M4. 
BmkU  Btnuu,  utility  ™i  0«.  IMl. 
SUckiia7-B,m,35U. 
Utility  ot,  inull  stmaat,  BO,  IMl. 

FoundmUooa,  OO,  34B3. 

Fnine  up,  00,3483. 

IndluiK  Cbut«  project,  detaOi,  09,  ISIS- 

Ptan  for,  00^3483. 
Dbdu,  Bnub  uid  Pile  Wlnc. 

BoUdlae,  M,  3300. 
Duna,  Bnub  and  Bock. 

Sand   dam*  mnd,  comparbon  and  testa,  08, 


RlT<n,  oa  2X1. 

Bl7Bi5,«!riirt  on,  97,1350. 

Bivm,  hnpniTBnfflU  ol,  00. 3M9. 

Ktroi,  tmpnnrimmt  of,  tampcnry,  B8,  ISSO. 

Sand  foondukici,  74. 414. 

Soiur  pTDdocBl  by  Iwo-tnp  i*t*  eddlei,  atreM 

m,  ll.liu. 
Mtlasentol.itnti,  07,3308, 
sub,  04, 310T. 

SItn,  land  ibaei  ol,  00, 1T8S. 
9iU>,  ihoH  [croud  niluble  ihodd  not  be  dta- 

dosed  publldy,  01,  JTJg. 
SluinB  In,  olmnlom  to,  7S.  il,  000. 
Enun  dama,  buOdbit,  DO,  4348. 
Son  toaidaUiim,  bunding  on,  04. 3151. 
SUambMt  fwept  ovn,  UononeitiBla  River, 


01,3714;! 


M'tJ. 
Stock  mnmii 

«d,  aa.  '  ' 

Svirvf  js,  96,  mi. 
Bweil  on,  formula,  87, 130g. 
Swdn  on, UIght, 87.1308. 
Systems  ol,  rWets,  00, 3203. 
Timber  loundallons,  00. 3T71, 
Topj,  Bitiraidlustahle,  11,3111. 
UDiermiBlnt.  smui,  preventing,  OO.  31S8. 

lino,  ilvtr  regnlMlon,  httore  deWrmtoinj, 


03.1; 

Varionars 
View  or,  00,  U( 


)lr  dami,  83,  It 


wu«r  on,d«pth,  lonflnla,  77, 743. 

Witer  pow«  innn,  Buihbcaida     Foi  River, 

00, 3790. 
Water  po*M,  rl(bt»;  prMervlng,  Connectlral 

Water  po-«,  wbo  hM  right  to.  State  or  D.  a., 

Troy,N.Y.,8«n,D.88T,«ad  3d 
■>V(lra.dhcbatmoTer,lominla,' 00^3144. 


77.  1000. 
Dama.  Bnub  aod  Stone. 
B(m»tiDg,»4.2Ma. 

Bayod  Courtableau,  83, 1133. 
Bunding,  M.  3801;  00,  «B0- 
Columbla  River,  S7, 31113. 
Crib  mats,  84.  38W. 
Foot  niati,  M,  3801. 
Hoimnc  plant,  04,  3880. 
ImpTovaneot  with,  a^--' 

Rhrer,  87. 3000. 
UtatolppI  RiTO,  04. 3883. 
paving.  M.  3»a. 
P(nnaHDt,73,444.44Bi  7S,U,t01;  7a,ll,40« 

78,  478,  403. 
napab-fng,  OS,  37S3. 

Bavannah  Rlvor,  SO.  034,  »44, 1085;  8».  1188. 
wniBioetle  Rlvor,  80, 33J»,  338B. 
Wisconsin  River,  80, 1003. 
Yollowatone  Rlvor,  83. 1743. 
yub«Klver,  81.3403. 
nsnu.  CtiaDolne.    (See  Dama.  Wlcktt.) 
Daslgn,  special,  02,  MOO. 
Not  unsafa  standing  In  a  rl»i,  13, 3313. 
Hanunlng,  19, 3313. 

^dUntag- of ,  rlvan,  03, 3ass. 

Loogltudlnal  and,  sapedority  ol,  rlwfs.  Im- 
proving, 88. 33S6. 

Building,  08. 1870. 
llattMsM,  04, 3143. 

SetUaineDt  ol,  0*.  1887. 
Duns.  Conerats. 

Design,  details  of,  0«.  1«*8. 

Logs,  ellect  of,  on,  04. 3«S0. 

Uammoth  Hot  Hprtags.  03, 3*78. 

Reooostnietlng.  OS,  1843. 
Dama,  Crib. 

Coosa  RlvBT,  7».''**' 

Cnmberland  Rlvw.  78,W7,B00, 
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Foondatioos  of,  06*  1833. 

Fox  Biw,  7e,  ii,  416;  78,  UTS. 

I0iDoi8Rivar,6O,218. 

EAtacky  Rivar,  TO,  1400, 14U. 

Planof,O8,a019. 

Sliding  of,  pniycntlng,  INI,  2767. 

Wabash  Rfvw,  77,668;  78,833;  78,1442. 

Yonghioghflny  Rirw,  74,  662. 

Dams,  Cilb  and  Stona. 

I>4,2107. 

Biiildiiig,94,2107. 
FOundatiODS,  dredging,  94,  2107. 
Plan,  98, 1434. 


Hon  of  snnkai  staamflT  UMd,  98, 1801. 


Bnl]ding,98,2828. 

Duna,  Baitben  Baaenrolr. 

Building,  98. 2828. 

Duna,  Bmosency.   (See  pis.  44,  etc) 

Duna,  Find. 

Movable  and,  comparison,  74,  666;  75, 11,  06; 
77, 648;  79, 1354;  89, 1901 ;  92,  21Q2. 

Duna,  Fliad  and  Ifovmble. 

Oaaalintioa  of  MissisBippi  River,  H.  D.  60, 
6l8t,Ist. 


Efficacy  donbtfol,  97, 2100. 

Dama,  Inipowndtng. 

Flans,  mining  debris,  00, 6040. 

Dama,  LongitadinaL 

Advantages,  rivers,  OS,  2355. 
Check  and,  superiority  of  check  dam,  riven, 
improving,  93, 2355. 

Dama,  Maaonzj. 

Bonding,  98, 2206. 

Dea  M Qinea  Bapids,  67, 326. 

Elk  Birer,  78,11,170. 

Foondatlons  of,  98, 2208. 

Greenbrier  River,  77, 711, 718, 730, 734. 

Kentucky  River,  79, 1409, 1411. 

Potomac  River,  68, 022. 

Red  River,  7ff,  905, 909. 

Reservoirs,  98, 2824. 

SectioDa  of,  97, 4022. 

Wooden  and,  comparison,  76,  U,  87. 

Dama,  BfOvable.   (See  Clianoine  Wickets;  see 

pis.  36, 42, 43.) 
Abatments,  boilding,  97, 2548. 
Accidents,  tripping  apparatus  a  cause  of,  07, 

1777. 
American  system,  74, 455, 472;  79, 1548. 
Approaches,  building,  97, 2549. 
Beap>trap  system,  85, 1862;  87, 1882. 
Bunding,  97, 2570. 
Building,  cofferdam  work,  99,  atlas,  9M» 

(TiBws),  96,2251. 
Building,  details  of,  97, 2534;  98,2120. 
Chains  for,  98, 3127. 
ChanoinesjTStem,  80, 662, 1737. 
Chaooine  type,  Missouri  River,  11,  2012. 
Concrete  for,  handling,  96, 2260. 
Construction,  Ohio  River,  99, 2352. 


Cost  of,  74,566;  76,11,18:  TOwUSO. 

Coat  of,  estimating,  00,2358. 

Davis  Island  dam,  first  United  State  expa^ 

nunt  with  movable  dama,  89, 1839,IS7i 
Designs  or,  00, 4327. 
Details,  08, 2120. 

Details,  Big  Sandy  Elver,  97,  2534. 
Details,  Great  Kjmawha  Biver,  99,  Ht*. 
Details,  modificatkns,  96, 2302. 
Discussion,  74,  417;  76,  688,  910,  934,  £,« 

76,  U,  29, 608. 
Drift  an  enemy,  98, 2145. 
Drift,  effect  of,  96,  2312. 
Flrrt  built.  United  States,  08,  2136^ 
Fixed  and,  oompand,  76,  ii,  95;  77, 643;  ;^ 

1354;  89,  1991;  92,  210S. 
Floods,  effect  of ,  96, 2312. 
Forms,  90, 2145. 
Foundations,  building,  96, 2252. 
Height,  limit  of,  79, 1323, 1342. 
Horse  boxes,  continual  breakage,  cease  ai 

remedy,  11«2141. 
Hydiaulic  gstes.  Bishop's,  69, 65, 53». 
Hydraulic  gat«,  Brunot's,  73, 540;  75,  ilA 
Improvements,  Big  Sandy  River,  90, 2S0r. 
Items  of  expense,  OO,  2358. 
Kanawha  River,  76,  ii,  92,  95;  76,  ii,  U,  4 

164;  77,  299,  303,  747,  753;  78,  467;  79, 3<; 

650. 
Lehigh  RiTsr,  74,  417. 
Lode  and,  relative  dimenaiona,  76,  6Ii;  ^ 

804. 
Locke  in,  details,  87, 1304. 
Locks,  head  of,  78, 804. 
Ifaneuvering,  76,  ii,  31;  70,  1334,  1330;  tl 

2257;  07,2555. 
Maneuvering,  appUanoes,  87,  1742. 
Maneuvering,  frequency  of,  78,  474. 
Memoir  on,  76,  ii,  28. 
Mhmesota  River,  76, 364. 
Model  of,  Osage  River,  08, 3546. 
Navigable  passes,  06,  2311. 
Ohio  River,  76,  ii,  11;  77,  637,  639, 6ft,  >& 

753. 
Operating,  08, 2146. 
Operating,  Qieat  Kanawha  River,  80,  tst 

81,  913,  921,  927;  82,  921;  83,  711;  84,  ^ 

86, 1852;  86, 1594;  87, 1913. 
Operating,  Kentucky  River,  84, 1733;  85,  !«• 

1869, 1876;  87, 1882. 
Operating,  Ohio  River,  86, 1785;  86,15S,U4 

87, 1786. 
Operation,  extent  of,  IS,  2420. 
Operation,  under  noteworthy  weetber  ooe^ 

tiODS,  11,  2137. 
Pasquean,  wickets  for,  80, 1753. 
Passes,  building,  details,  07,  2546. 
Passes,  sills,  06, 2313. 
Passes,  substructure,  details  of,  07,  SStf- 
Piers,  building,  07, 2548. 
Portal' Anglais,  74,406;  76,688;  76,11,1^^ 
Proposed,  Ohio  River,  00, 2361. 
Protection  works,  building,  07, 2549. 
Rises,  not  injured  by,  if  kept  stasdins.  ^^ 

2320. 
River  bed,  raising  of,  06, 2312. 
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Ilvm,  ImprerBDMlt  d,  7«.  M8,  11,  813,  030; 

7e,tM,ii,  ». 

ud  acfumulBtloiil.  (OWt «(,  9S,  31<S. 
pwal  design,  97,Nil;  M.SM«. 
lulstln.FniK*,  79,1317. 
Oiim,  diKDidon  of,  7S.  080. 110;  76, 11,  4% 

»T,>9M. 
(HHlia,ttS,U,9T. 


ml,  It,  itx. 

n,  74,«7. 
iTsUmii,  CudM,  70, 133*. 
ij>3tan9,  CudM  izid  Fdrta,  compwlKU,  7B, 

iyitaiu,  Ckm,  74,  lU,  4TJ. 

lysumi,  Chsioliw,  71,  tM,  4M,  US,  438,  433, 
«l,4n;  JS,«S,er;il,»l,«8,«»,«ll;  7«, 
U,  15, », ISl,  1M;  77,M»,3M,7n,TSl. 


n'.,  74.  « 


133,  441,  4731 


^jflimj.  FotuiDie,  7S.  819. 

!fiu™,  ataii-a,  7B,  IMS;  74,  «•.  473;  75. 

TX,7M,7S,gH;ll,S11. 
Sin«n!,John'»,  78,1518. 
STn«ms,  Enou,  74, 4in,  471;  7S,  U,  SOS,  Bll. 
Synemi,  FiUtdldler,  74,  474. 
Sj^Xena.  f-Mt,  71. 4l«,  411, 4X,  433,  441,  447, 

439,473:  7S,3M;  76, II, »;  7»,UIS, 
Sttuoiu,  PoMe  ind  CmiM,  mmpulBOii,  79, 

Sritaiu,  PoM>,  modUcUloni  ol,   Bdglum, 

7»,132I. 
Sroemi,  PoW«,  mpvtarlty  of,  79, 131«. 
SfjWtna,  Bchopp's,  74, 47«. 
Sjjteiiu,Tti«mlet,!lBcriptlono(,  7e,133S. 
Systtmi,  TsTtriiler,  modlfiiatkia  of,  7B,  1336. 
SyitBiu,  Thaard'i,  74, 418, 4H,  473. 
Synemi,  WhUe'i,  74, 4|T. 
Syrtama,  Wood'j,  74. 474. 
Tiistl«,oe,I31J. 
Tmnls,  olculMlgng,  97,  jua, 
TnsUu,  DuneuTirliig,  96,  Ultl. 
Tripping  deTlm,B1.33S3. 

lUrwByg,  iDlnocttilil,  H.  D.  311,  (Cd,  3d. 


Blv«n,  Impftreliig,  74,  WS,  38fl,  iS7,  MB,  18B; 
7S.U,aiai7«,S34;  77,740;  78,131. 
leBurdte. 
>,aoci. 


76,11,  41S;  B4,13es. 
Cbate  cl«lii«,  93. 3333. 
Depnesknu  In,  nlslng,  00,  4X03. 
I>(nible  row  ol  pOa,  94, 12W. 
Fox  River,  7fl,  U,  410;  78,  1178. 
BaTBUnah  Rlrer,  77, 374. 
Spurs,  B3, 1M3. 
DamB,  File  and  BtiuIi. 

Bunding,  93, 332a. 

f  riling  nt,  bgiHolmtd.  93|3M7. 
SflcUon,  93,3000. 

DUO*.  FU«u>d  Pole. 

ffaifi«,  pile  and  Stone. 
1, 1071. 


CoDiKCtlcut  Rlrec,  H.  D.  818,  «ist,  3d. 


Weln,8 

Wkints,  BB,  2130. 

WfckM*,  Imj  Md  BhoTt,  dlSennot,  OS,  1TB7. 

wieliBU,  opgntbif,  bs,  aijo. 

roufhiochar  BiT«r,  74.  M. 

DU,NMdIe. 

Advmt^B  ol,  es,  jHg 

HlgbBt  In  tin  world,  08, 3144. 

L«li»e«,  prarmthK,  03,  3148. 

¥odlfl™tlMia,9B,Z310. 

Nndln,  alculittea  tor,  07. 2SM 

Needles,  pliclnj,  98, 21,7 

NssdluB,  tripping,  96,1317 

Opwfttlng,e«syniBtlwd.  00.3353 

Op«.ting,ar«t  metbodi,  00, 33», 

Ol«»tl^,  »l«w>  ihowing  opmllOD,  08,  W*4. 

P1UB,97.3M0;  08,  aiM;  00,4328 

TlghtBt  In  lh«  »orW,  88,  3144 

Vtowi,  Big  S»ndy  Rlur,  97,  SHO 


a,  tdoalng,  87,  3143. 

Flumei  In.  96,  J8JT. 
FoundsUaiu,  Bxeavftllng.  03,  IS84. 


ODeratlog.  metftodi,  03,  32«. 

^aac  River,  84.  3331;  SB,  340B.  3478,  34*8. 

Sheet  piling.  96. 183S. 

Slt»»,  W^  aupwlor;  Mlaloippl  RIv«r  C««l, 

ayatem,  headwaWis,   Ulsitatppl   Rl™r,   06, 

Talnter  gates,  counterwelgbti,  eo;.,  01, 3311. 

V*rlell«or,9S.3SM.l»77. 

Various.  83, 1830. 

iBiiu,  Beatralnlng.  

Bydr«ulic  mluing,  specJflcallona,  04, 3806. 
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Dams*  Sheet  POe. 

Foondations,  qnldkiand  pocket,  effect  of,  98* 

14S7. 
Undennining  of,  98*  1487. 
Wing,  bonding,  95. 1727. 

Dame,  Sheet  Pile  Wing. 

94,1335. 

Dams,  Side. 

Waterway  improvement,  ICissiasippi  River, 
H.  D.fi0,61at,  l8t. 

Dams,  Sill. 

Effect  of,  Atobafolaya  River,  97*  3810;  98, 

3447. 
Mississippi  River,  H.  D.  50,  Olst,  1st. 
Sections  of,  Atobafalaya  River,  98, 3448. 
Slopes,  AtcbalUaya  River,  98, 3447. 
Soundings  over,  99, 3637. 

Dams,  Spillway.   (See  pi.  19.) 

Dame,  Spur. 

Fascines,  93, 1562. 

Foundations,  93, 1318. 

Ineffectual,  sandbars,  01,  1661. 

Types,  Altamaha  system,  H.  D.  443, 62d,  M. 

Dams,  Storage. 

River  regulation,  07, 2205. 

Dama,  Sabmerged. 

Fish  passage,  01, 3515. 

Dams,  Swash. 

Damage  of,  storms,  GO,  1830. 
Profile,  Cape  Fear  River,  GO,  1823. 

Dams,  Temporary. 

Building,  93, 2421;  00, 3482. 

Dams,  Timber. 

Building,  98, 2350;  00, 3508. 
Reinforced  witb  concrete,  08, 1760. 

Dams,  Timber  and  Stone. 

Strengthening,  98, 2000. 

Dams,  Trailing. 

Favorable  results,  river  improving,  98, 1788. 

Dams,  V.  S. 

Power  derivable  through,  consideration  of,  St. 
Paul  to  Minneapolis,  H.  D.  218, 60th,  1st. 

Dams,  Water-Power. 

Proposed,  Muscle  Shoals  Canal,  H.  D.  781, 
60th,  1st. 

Dams,  Wicket.   (See  Movable  Dams;  see  plates. ) 
Lowering,  difficulties  of,  in  rises,  IS,  2328. 
Movable  dams,  80, 1753. 
Operating,  movable  dams,  98, 2130. 

Dams,  Wing.   (See  plates.) 

Building,  87,  419;  92,  1472;  98,  3526;  99, 

2924. 
Channel  deepening,  98, 3571. 
Cheaper  than  canaliiation  for  securing  river 

channels,  H.  D.  341,  59th,  2d. 
Connecticut  River,  78, 260. 
Depths,  effect  on,  rocky  channels,  99, 1684. 
Early-buUt  dams,  stability  of,  98, 1893. 
Efficient,  00,  2573. 
Illlnois  River,  77,562. 
Jetties,  94, 1336. 
Mississippi  River,  78, 11,  461, 466. 


Dams,  Wine— Contiiiaed. 

Paving,  Rock  Island  Rapids,  94«  1664. 
Piles  and  horisontal  timben,  dams  of,  7U  ^ 
Riven,  effect  on,  97,  2350. 
Riven,  Mladsslppl  River,  74,  302;  75,  a 

76,655;  77,529. 
Sheet  pOes,  dams  of,  building,  94, 133S;  95, 

1727. 
Shore  protected  by,  78,  ii,  400. 
Wisconsin  River,  72,  140,  144,  146,  147;  Ii, 

169;  78,225;  78,11,402.  i 

Yamhm  River,  99, 3338. 

Dams,  Wooden. 

Msisonry  and,  oomparlson,  76,  ii,  ^7. 

Dams,  Wooden  Beservolr. 

Deterioration,  rapid,  00»  2787. 
Rock  substituted  for,  advantages,  hmtnua. 
93,3202. 

Danube. 

Regulation  details,  02, 1771.  , 

Datoms*   (See  Stations;  Surveys.) 
Fortifloations,  04, 3721. 

Deaths. 

Contaminated  water  supply  and,  WaFhb^tx  | 
D.C.,  08,2304. 

Mbrls,  BUnlnf.    (See  p.  2106  of  this  Index 
Barrier  system  a  protection  against,  07, 231 
Dredging  difficult,  98, 925. 
Treatment,  Rivers,  H.  D.  1123, 60tb,  2ii. 
Waterways,  protecting,  07, 2364. 

Dedstons. 

Rights  of  U.  S.  to  navigable  waters,  H.  P^ 
58th,  3d. 

Decking,  TlghU 

Importaooe  of,  breakwaters,  80^  2215;  84,  t^  j 

Deeds.  I 

Right  of  way,  form,  02, 1638. 

Deep  Water. 

Mattresses,  jetties,  91,  3187. 

Riprap  Jetties,  91, 3187. 

River  bends,  convexity  of,  effect  on,  79,  nsc 

Deep  Waterway  Commission,  Great  Lakn  r« 
Atlantle  tidewaten. 

Report  of  this  commission  printed  &s  H.  P 

192, 54th,  ad. 
Reports  of  the  board  as  follows: 

(1)  Progress  report,  H.  D.  Na  Iio.  ^' 
Srd. 

(2)  Regulation  of  Lake  Erie,  H.  P  >' 
56th,  ist. 

(3)  Final  report,  esttanates,  H.  D.  W,  > 
2d. 

Defense.   (See  Forts;  Torpedoes.) 

Appliances  for,  measures  fbr,  obtaining.  "^ 

520. 
Canals,  value  of,  Delaware  aad  Cbea^-s^^ 

Canal,  8.  D.  215, 50th,  2d. 
Elements  of,  estimates,  harbor  defease.  S4,  ^ 
Elements  of,  plans,  harbor  defense.  Su  ^^ 

89,5. 
Harbor  fleet,  81,  403. 
Harbors,  rivers  and,  pbumiog,  87, 10;  89»  * 

98,4. 
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Dam 


g,  harbors,  08, 133T. 


CanmU.9a,T34. 


Haibon,  OnU  Lkkw,  ll.lSIS. 
Incnuaol,  Jattln,  vlclnltjof,  90.  ITCe. 
IncrvBiiiig,  wtn;  duns,  *lTact  of,  rock;  obau- 

nela,  9B,  ltS4. 
I«tty  cumnU,  00,  3333. 
Jetty  ends,  «S,  I73S. 


ninpt  lyXMii,  upgrlratoU,  Dgtmr*  Rlw, 

88,  «n. 

Uonbl*  deOKton,  HiTi*  de  One*,  T  I.  72. 
SuqiubtlUU  RlTS,  67,  *l».  07. 


(tmotad,  Utnlntppl  RInr,  1 


t,  00,  I3», 
Obtmlnttig,  Tsrkiui  nutbods,  Sablna  Ftsa  s 

vlclDltT,H.  D.TT3,eiM,ld. 
Roqolnd  duptlM,  Uks  lurban,  S7,  IT,  M,  1 

asfi;  13,  U3;  T«.  313;  IS,  IJ,  M3;  IT,  1 

Bastorinc,  ia  ofaaiUNls,  PortlHid,  Ma.,  H. 


LffiEttai  ol,  nurldloD,  TO,  M*:  73, 11T4. 

Lwki.  dipottu  *  nue,  09, 1890. 

B>nt(,r(rrniliigiit,Tt,SM:  T6,4tt.4SH. 
"   ■  i<il,r4,Btt. 

.m,74,7gS;»*,180. 
(8m   Btp:    BntknUn:    Csnoli; 
—   "        Foln;  Rivtn.) 

ettnnnab  Rivtr,  09, 

1,  ST.  IM7, 


rlv«,  7S, « 


486,  ffi 
Velooitr  M 
V«Bd  dnlt,  0 
u,  wnmlncton,  AlL.H.  D.  ItH.SOth.lil. 
,  DBptliB.  Increucd. 

Denuuid  tor,  aoazat  at,  Portluid.  U*.,  B.  1>. 
489,  Cld,  2d. 
DarrtekBoat.    (Setpli.U.Mc) 


AccomuMkn,  n 


DelaTolnlnj,  DMndt  RW«t,  I 


Bxtvsur.diMtD.rii 

Cum,  dusuls,  98, 1430. 

Cbaddig,  bajinu,  93, 34W. 

D(uu,tnMiii],liiinlrom,  It,  uai. 

l>tltt  iDd,  aflKt  at  nmotil  of  (uatd  Ic 
aaal,  00,  ITU. 

Locki,  dds;  In,  dua  la  depceiu,  09,  ISM 

>UQ  ■Me,  rlTtr  ctmnnali,  B8,  StO. 

OTStir  b«di,  ddtrucUva   eOwt    on, 
Hutior,  H.  D.  ia«S,40tli,M, 

It*U  of,  ublH,  ICuMn  RiTir,  88,  xas. 

R&Ua[>t,03,XIOO. 

RsnurlDg,  sluicing  Kir,  csnali,  88, 3ISS. 

B«cmiln,  93, 13)7;  98, 3S23. 

BidlmgDUiloii,  IflBourl  Blva,  U.  D     iijo 
eoib.M. 

WM«oiiiduHi,9»,33ST;  »e,3S». 
■Postt*,  AnUttoL   (S«aD«p<i«lta:7IU.) 

Hirboij,  iaiorjr  ol,  81,  IflTB.  UK:  BS,  lABB; 
S<.  1430:  86,  lOW;  87, 714,  IB^3. 
ipots,  stance- 

Nwd  tot,  C.  g,  phnt,  03,  jots,  jisj. 
ipnsBtoni.   (SwDltB),) 

It>lsing,  pile  dlka.  Do,  UK. 

tto"™!!  ittw,  lOr,  08,  aajj. 
Wb*.    (B»  B«d   Rocki    Channeta;    Huboni 
J<«ti«;  Uk»;  RiTM,;  w.Wr«y«-) 

C^uutUlBl  tirtn,  B7,  ini. 

<^«">«"«».    4di(iu»M    dapibi     tor    roodwn, 
Mobil,  Rubor,  Al..,  H.  D.  M7,«in,  M. 

^I**™''**.  "nail,  Pugtt  Sound,  H.  D.  S6a, 


Bank  sndluii  0 1,  311&. 
D^ntckWork.   (Swiili.M,*tE.} 

DntMlu- 

L^odc,  bnlldliic,  oe,  IBST. 

FI«B,  boUdbig  oODcnU.  04,  MB. 

pile  drtrlni  wftb,  01,931. 
IMKrtpUoD*- 

Tsbulu,  ol  riTcn,  B.  D.  Ml,  Slit,  3d. 
n«tilt1ia>    (B«I>4brli:llliillt«.) 

HydnuUc  mlnliig,  83,  2US,  a«ao. 


Bvapontton  lad  nlattai,  76,  DM. 


m,  Rnliy  Oulch,  78. 1308. 
nikM.    (See  Dltcba;  HBrbora;  loe;  JetOw;  PIud 
Blverj;»«pli.5.l4-17.M.) 
Aocntkmi,  98,  tMT;  OS,  3117,  HIS. 
j^rMDg«IUDt,  MlWlSBlppi  Rl™,  OS,  S.,  IW. 

Ajtsng«<«it  of,  proper;  »nd-b«ariii«  tIvits 
73.139. 

^~Mnitn>lUDC,  08, 1907. 


Bto™1ow  we«b  to,  80. 1«8,  HH,  1«S. 
Braah  and  Uinb«  loundalioos,  76, 31S. 
Building,  88,  870;  SO,  17M,  177B,  1788,  3TW, 
01    3365  359*,  3S13,  33«;  83,  n8:  93,  4Wn; 


BQndtog,  metboda,  Improved,  98, 1SS2. 
Bunding,  MlsslasIpP'  I""'*'.  00, 17T8. 
BuBdlM,  Miewuil  Bf^".  •••*'"•  3839. 
Building.  n«ulatious.  Stoiglt  Blvet,  88, 31 
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IlIkeft«-Continu6d. 

BaJQding,  St.  Jobns  Biver,  94, 1216. 
Bufldlng,  Upp«r  KJniaslppl  River,  75,  478, 

488. 
Bolldbig,  TarkMis  motbods  in  detail,  08, 1676. 
BufldlDg,  Winyaw  Bay,  95, 1351. 
Channel,  oontiactlng,  00, 4272. 
Channel,  fanning  of,  experiments  with  dikes, 

00,4778. 
Channel,  making,  questionable  yalue,  Swino- 

mish  Sloogh,  H.  D.  796, 61st,  2d. 
Concrete  oonstmction,  Missouri  Rirer,   11, 

1992. 
Concrete  in,  87, 972. 
Concrete  pile  constmction,  ICissouri  River, 

11, 1902. 
Cost,  Missouri  River,  03, 2430;  04, 2310. 
Cost  of  reducing,  Qalvestoo  Bay,  C.  D.,  1, 

H.  R.,  62d,  1st. 
Cracking  of,  due  to  eddies,  02, 8. ,  102. 
Cross  section,  and  estimate,  Oalveston,  03, 

1401. 
Current  deflector,  patent  form,  Missouri  River 

11,2002. 
Currents,  effect  on,  69, 382. 
Curtains,  building,  94, 1507;  98, 1860. 
Degrading,  97, 3900. 
Depressions  in,  repairing,  98, 3361. 
Design,  standard,  Missouri  River,  11, 2004. 
Dredging  and,  channel  fionnation,  H.  D.  796, 

61st,  2d. 
Dredging  and,  to  deepen  Savannah  River,  09, 

1320. 
Eddy  breakers,  successful  as,  09, 8.,  101. 
Effect  of,  98, 3499. 
Effect  of,  Missouri  River,  96,  3815,  3823,  3843, 

3927;  H.D.  1287,6l5t,3d. 
Effect,  study  of  possible,  Oalveston,  OS,  1393. 
Experiments  with ,  99, 3505. 
Experiments  with,  channel  forming,  00,  4569. 
Filling,  dredgings  for,  94, 1061. 
Floods,  effect  on,  04, 1207. 
Form,  simple;  experiments,  Mississippi  River, 

01, 8.,  235, 245. 
Gasconade  River,  96, 3801. 
Gorges  caused  by,  rivers,  04, 1092. 
Harbors,  89, 764. 
Hudson  River,  66,  iv,  203,  214,  217;  67,  445; 

69,  382;  70,  430,  433;  71,  720;  73,  932;  74, 

ii,  159;  75,  ii,  199;  76, 236;  77, 227. 
Ice,  protection  against,  93, 2043. 
Length  of,  shore  protected  by  dike  and,  rela- 
tion, 73,453;  74,332;  76,629. 
Materials,  best,  91, 763. 
Mattress,  brush;  objectionable,  Gulf,  02, 1401. 
Mattresses,  placing  of,  00, 4350. 
Mattress  work,  01,  S. ,  390. 
Objections  to,  Delaware  River,  96, 887. 
Piles,  distance  between,  measuring  apparatus, 

98,3506. 
Pile  driving,  improved  methods,  98, 3506. 
Plan  of,  Ohio  River,  78, 796. 
Pole  screens  for,  95, 2236. 
Protection  of,  dredging,  96, 2920. 
Protection  of,  hurdles,  99, 2058. 
Protection  of,  ice,  against,  74,  ii,  155,  159;  77, 

224. 


IMkcs— Cantinned. 

Protectkm  of,  willows  for,  76»  237. 
Qnidoands,  settlement  in,  95, 1666. 
Removal,  opinions  for  and  against,  Fluihbi 

Bay,  H.  D.  98, 58th,  3d. 
Repairs,  96, 3822, 3842. 
Repairs,  Alabama  River,  SO,  1666. 
Repairs,  mattresses  for,  99,  1519. 
R^jairs,  profiles,  00, 2584. 
Restoration  methods,  OS,  1605. 
Results  from,  Missouri  River,  94, 3138. 
Revetment,  faUure  of,  06, 1882. 
River  mouths,  effect  at,  75,  949. 
Rivers,  contraction  of,  94«  1503. 
Rivers,  effect  on,  96, 887;  97^  1990. 
Rivers,  improvement  of,  76,  624;  80,  I4r. 

85, 1576;  87,  2096, 2761. 
Rivers,  improvement  of,  abandoned  for,  S7. 

2096. 
Sand  dosuiB,  praventing,   harbor  entnsfv. 

96,3101. 
Sand  foundations,  exoeseiTe  aeCtlemeDt  cc 

73,838;  76,628;  79,1051. 
Sand  movement,  oontroUing,  95, 2577. 
Scour,  effect  on,  94, 1023;  CO,  4336. 
Scour,  hindrance  to,  old  dike  a,  95, 2323. 
Screens  for,  wire  netting,  95, 3864;  98, 1*^'* 
Section  of,  Cape  Fear  River,  76,  316. 
Section  of,  proper,  71, 326. 
Settlement  of,  excessive,  72, 839;  79,  lasi. 
Settlement  of,  quicksands,  95, 1666. 
Shore  protection  by,  length  of  dikes  and,  n^ 

tion,73,453;  74,332;  76,629. 
Sm  mattresses,  94,  2599. 
Solid  heads,  advantages  of,  95,  4090. 
Specifications  for,  Missouri  River,  96, 3^4l. 
Spurs,  building,  98, 3442. 
Stability,  douUe  row  pile  dike  filled  nitb 

stone  more  stable  than  cribwork,  Gm: 

Lakes,  06, 1699. 
Structures  to   displace,  riw  Improvemfsii. 

98,3473. 
Success  of,  regulation  of  channels.  Mare  Mas-:. 

H.D.  1103, 60th,  2d. 
Surveys  at,  Missouri  River,  97, 3837. 
T-dikes,  Missouri  River,  01,  S. ,  410. 
T-heads,  strengthening,  98, 1863. 
Ties,  strand,  03,  2439. 
Timber^roins,  77, 286. 
Tramway  system,  94, 2808^ 
Wire  netting,  96, 4015. 

Dikes,  Bar. 

Details,  H.  D.  46,  62d,  Ist 

Dikes,  Bmsli  and  Pile. 

Building,  94, 2509;  95, 3402;  96, 1400. 
Cape  Fear  River,  95, 1337. 
Columbia  River,  99, 3330. 

Dikes,  Bmali  and  Stone. 

78, 672;  80, 1542;  88, 1744;  85,  2378. 

Building,  95,  2004. 

Sections,  Alabama  River,  94, 1380. 

Dikes,  Close  Pile. 

Economy  of,  95, 2677. 

Dikes,  Coneave. 

Currents,  effect  on,  69, 382. 


TOPICAL  INDEX. 


?65E;]        2673 


B«it  smUMlea,  1ft  IBM.  Bnlldlnc,  88,  MO;  «e,  W8T,  UU. 

LH,  Crib.  CrilH  oMd  Id,  06, 1SS7. 

Sud  fllUng,  70,  «K,  U9.  DMaiK,  H.  D. «,  tOi.  Ut.                            ^ 

Un»«W«otoCT,  atttow  unoooi  i!l»ciLi-l.,  es.  BiUldin*.  M,  Ml*. 

«.Cril>uidaMu.  Dlk-.  B^IUU. 

aOtVm  ITU  Plio«aBi^lu,lliB(niTlRIvu,Ol,S,,410. 

m.  Cmrad.  Dtkea,  VandDm-SUma, 

i:D(i5at,o<i^«aj.  7S.ea3. 

ka,D«lMtlii(.  DIkM.  Koek  and  MattiMi. 

n«TKMd-abMia,90,»lS.  Flaua,  SO,  213S. 

la»,Emitheii.  DUtaa.  ScrMnlns. 

S«tlDn,  »3,  IMS;  M,  lOM.  VS,  Uao,  H.  D.  M,  KM,  iBl. 

ka,  Enwiluunm.  DUos,  SImM-FU*. 

00,4778.  71,aKl;  7JI,I1,M. 

k«.  LoucltiidlluL  BuUdln*  oT, ««.  1T37. 

llitbadi,01,H.,»l.  IMkM.  SoHd  Pile. 

Pluu,  01,S.,M.  DaWUi,  03,  ISTe. 

Pbiiwcnpli>,lll«iiilBlTtf,01,S.,3B8.  IMkoa,  Spur. 

UiH,  Hud.  SB.  area;  so.  irsa,  itw. 

BaOdlnt;,  M,  13(1.  Atanndonmait  of ,  09,  USO, 

Dtn,  FwmaiUe.  AdvanMgmot,  93,3*77. 

Bntfag  MjMm.  Itlanri  KIy«,  03, 3«88.  ^""^  •"''^'  P"""'!^.  OS.  "«■ 

BnOdtog,  80,  lajd,  Hos,  iw;  fll.  liWO,  1308,  S?!!;  ?,  ™' i!i; 

las,  IM,  IJM,  ISM,  IM,  PIMM  X-XII  5^?  ■?^,^-           „,   „    ™ 

IM*.  Mio,  ItM,  IMO,  IM,  IMS;  SO,  im  Mh«i«Ippl  RWl.v«i,  04.B.,m 

1«01,  IMi,  i«j  IB78   IU1    Mi    iga,    .gj:  Prot««iim  Irom,  titant  of,  UIbouiI  Hiv.t. 

WW,  ITOJ,  1707,  nxk  83,'iaM,'mj,'i^  H.D.Uao.«0.,!d. 

U7D,  xnt,  rse,  am,  PI>U  in,  Appeodli  IHIi*>>  Standaid  a-ntw  coDcnta  pile. 

L:  84,  TISt,  ITK,  3773,  1817,  38ae,  S31,  Detain,  H.  D.  U,  Sid,  1st. 

P1X*  n,  Appnidli  J,  puts  IV,  Appaodlx  DIkM,  aMndaid  a-roK  Umbn  pU*. 

L;  U,  I7SJ,  ITM,  m^  87,  IHO,  UM,  37(0  Details,  H.  D.  M.Old,  lat. 

R«I"*liW,  M,  «Q0.  IMIce",  Tempotaiy. 

«Miil»r<l, Mljidurl Rlw  na.aU7  Exp«loi«nl«l,di«l«ii,SnohaniHliBlTer,B.  n 

aip«,w„^,^<^'^rtT«r.«ul»th».  IIW.OMI'.M. 

Mtaonri  B.,  H.  D.  14,  aJd,  lit.                        '  DIkM.  Tlnibw. 

)llu»,FII«.  Decay,  00,  esg. 

00,  M3.  Dai»y>>'lC>t-vUerlav*l,  0S,«l. 

HiN>liK,ea,aQi;97,3gSg.  Og^j^g,^  DUcm,  TisbUnc. 

BnMlig,  81,  3«W;  Oa,  3331,  «]6;  07.  XtOf  Advant^iK  of,  03.  3478. 

88, 3W;  00, 1730.  CbeaperttiaaBtODe»aUa,00,IM7. 

<^.M,»l,t37,gt6.  U«t«i»l>ft>r,3iv«DnBli,  aL,07, 1373. 

flol*  bi.  (Band  by  fllllia  b«ln,  jacked  oat  Ml*  '1^™'  "or,  01,  IMl. 

•3,3031.                                                          ■  Bt«en,«lI«Mon.OO,3BM. 

lea  hubv,  00,  «SB.  Swidbua,  InOecUve  tor,  01.  IMIl. 

Im,  rwbtuMa  to,  80,  Ml.  Sbora  pcot«ollon,  «ir«rtIVB  (cr,  01.  IMl. 

"'(tnMiliir,  bnUding,  9s,i33i.  Typ*!  *ood  and  oODCinte  pUa  dOua,  Mlnoun 

•"••oiiri  RhB,  98, 3SM.  Bl«r,  00,  IMl. 

M^^.^troT'"^  by,  Orand  lUnk.  DMalb.  H.  D.  «,  KM,  Ut. 

Wli»BWl»,nd  dMUi.  n   n  ..  »..  ...  DikM. Wire Coitaln- 

■>iiM,PUtuidBnui>.  Wpp«- 

BoHdlni,  o«,  im.  Wld«  f«a,  •dvaot««»,  70,  US. 

f«».M.l«8.  DIpparDndsa.    (Sea Di.d«««.) 


L     . 
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Dippers,  dam^helL 

Quany  spalls,  hMidUng  of,  99»  21S6. 

Discharse.  (See  Depths;  Harbors;  RiTon;  Weizs.) 
Allegheny  River,  68,  tv,  271. 
Arkansas  River,  93, 3667. 
Atchafalaya,  81, 1304, 1399. 
Bartholomew  Bayoa,  93, 3668. 
Big  Sandy  River,  00, 3407. 
Charleston  Harbor,  90, 1189. 
Coefficient  of,  09, 2280;  00, 5327. 
Colorado  River,  79, 1777. 
Coiombia  River,  93, 3383. 
Oompating,  methods,  93, 1976. 
Connecticut  River,  73,  860;  75,  11,  345;  78, 

250, 290, 303, 353, 375, 385;  80, 405. 
Crevasses,  90, 3263, 3281;  98, 3663;  9ff,  30S6. 
Czevassee,  Mississippi  River,  98, 3663. 
Comberland  River,  71,  475. 
Cypress  Bayou,  93, 2062. 
Data,  comparison  of,  St.  Johns  River,  FtaL, 

H.D.  611, 61st,  2d. 
Data  of,  Tennessee  River,  90, 2030. 
Elk  River,  76, 11, 166, 168;  00, 3082. 
Floods,  04, 3612. 

Floods,  California  rivers,  H.  D.  262, 59th,  IsL 
Formulas,  88, 1340, 1350;  85, 2586. 
Formulas,  Qreat  Lakes,  03, 2857. 
Fox  River,  68, 467;  00, 3724. 
French  Broad  River,  00,  3027, 3063. 
Great  Lakes  channels,  10, 2714.    - 
Hudson  River,  80, 482. 
Illinois  River,  69, 254. 
James  River,  75, 11, 79;  76, 205, 296. 
Kalamasoo  River,  98, 2542. 
Kanawha  River  (Great),  68, 467;  71,  642;  78, 

839;  75, 11,  96;  76,  U,  160, 163;  77,  745,  749, 

802;  78, 473. 
Kanawha  River  (Little),  75, 745. 
Law  governing,  when  river  is  obstructed  by  Ice, 

02,2820. 
Minnesota  River,  75, 404, 406,  442. 
Mississippi  River,  69,  325,  338;  78,  472;  75, 

574,  580;  11,  439,  444,  446,  475;  76,  76;  79, 

1130,  1150,  1203,  1232;  83,  1459;  94,  1347, 

2808,  2840;  95,  3656;  00,  4744,  4758;  H.  D. 

50, 61st,  Ist. 
Missouri  River,  76,  632;  78,  667,  670,  600; 

91, 3827;  94,  1743, 1769;  96,  3805. 
Monongahela  River,  66,  iv,  271. 
Niagara  Falls,  1 1,  3024. 
Niagara  River,  08, 950;  71,  220;  98,  4364;  00, 

5323. 
North  and  Northwestern  Lakes,  67,  564;  68, 

931,  958,  965;  70,  565, 617. 
Ohio  River.  66,  iv,  271;  69,  367;  71,  401;  75, 

ii,  615;  81, 1929;  93, 2456,  2450;  96,  2062. 
Ouachita  and  Black  Rivers,  98, 1611. 
Ouachita  River,  94, 1465. 
Passes,  Mississippi  River,  94, 1347. 
Plotting,  Tennessee  River,  H.  D.  360,  62d,  2d. 
Pumps,  69, 242. 

RainfaU,  relation  to,  reservoirs,  94, 1709. 
Red  River,  93,  1923, 1976, 1964;  94, 1448. 
Regulation  of,  reservoirs,  85, 1747. 
Reservoirs,  Mississippi  River,  94, 1705. 
Rivers,  Great  Lakes  watershed,  H.  D.  779, 

61st,  2d. 


Disclume   Contlnoed. 

St.  Clair  River,  68, 058;  00^  5S23, 5362. 

St.  Croix  River,  79, 1234;  80, 1643. 

St.  Francis  River,  00, 4758. 

St.  Johns  River,  79,  775, 788. 

St.  Lawrence  River,  68, 960. 

St.  Marys  River,  68,  058;  96,  4027;  97,  i:i2 

00,5324. 
Savannah  HaiiMir,  96, 1222. 
Savannah  River,  94, 1153. 
Seasanal  slopes  of,  Niagara  River,  00,  53bo. 
Seine  River,  76,  £1, 163;  77, 749. 
Soundings,  00, 5327;  11, 1047. 
South  Pass,  94, 1345. 
Study,  detailed,  Tenneaaee  River,  02,  i:c^ 
Study,  Great  Lakes,  H.  D.  779, 61st,  2d. 
Tennessee  River,  03, 2365;  96, 1921, 30:i 
TesU,  93, 3670. 

Tides,  Charleston  Harbor,  95, 1422. 
Unusual  methods,  93,  3673. 
Water  slopes  determined  from,  70, 11, 2>. 
Willamette  River,  77, 1000, 1090. 
Winter  woric,  rivers,  03,  2822. 
Wisoonsin  River,  68, 383;  76,11,288;  81,  ZX 

87,2007. 
Wyoming  riven,  98, 2011. 
Yasoo  River,  93,  2096;  05, 1041. 
Yoofl^iiogheny  Riw,  74,  561. 

Dtocl&aise,  Lofi^Watar. 

River  channels.  Improving,  98, 17& 

DIscluttse  MeasoTCniMtts. 

Floats,  01,2201. 

Meters,  rating,  05,  OlOi 

Methods,  Ol,  2138, 2757;  08, 2873;  03,  xni 

Methods,  Lockport  to  St.  Lonis,  H.  P  S, 

50th,  1st. 
Mississippi  Rhrer,  Ol,  2190. 
Notes  used,  Ol,  2771. 
Ranges,  Ol,  2208. 

Reservoirs,  Mississippi  Rlw,  08»  1173. 
Streams,  methods,  08, 1247. 
Unusual  methods,  93, 3873. 
Weirs,  through,  03, 2777. 
Winter  work,  Ol,  3774. 

Dtecharse*  BftnlmniiL. 

Mazlmun  and,  reiatlan,  98, 3847,  SM». 

Dlflcliuse  Oboervfttlons. 

89,  1518;  90,  3263,  3281;  01,  3413,  3417,  m 

3505,3827;  92,3121. 
^leas,  measuring,  planimeter  for,  03,  li^i 
CoeiBcients,  00,5327. 
Computations,  Missouri  River,  11.  )9iv 
Computing,  98, 2542. 
Discussion,  Great  Lakes,  04, 4072. 
Floats  for  taking,  97, 3662. 
Floats,  Mississippi  River,  11. 1947 
Data,  index  to,  Missbs^pl  Riw  and  wbc 

taries,95,3714. 
Integration  method,  00, 5385. 
Lakes,  68, 050;  69,  572. 
Levels,  Great  Lakes,  12, 3548. 
LitUe  Kanawha  system,  H.  D.  480, 6^^  ^ 
Meter  rating.  Mississippi  River,  H*  i**'-  .^ 
Methods,  93,  2456,  3664,  3667,  4364;  9h  -^ 

96,  2082;  97,  4002,  4096;  08, 1611;  OJ.  ^ 

00,  2550,  3053,  3083,  4744,  5327,  5^7.  «"* 

2534;  02,  S.,  50.     * 


9et  p.  2024  for  ex- 
planations, etc 
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iKharse  Oliservatifnifl— Contlniied. 
Methods,  floods,  St  Johzu  Rlyer,  Fls.,  H.  D. 

611,  Gist,  3d. 
Methods,  MiasliBfppi  River,  03,  8.,  101;  11, 

1946. 

Mississippi  River,  08,  3663,  3675,  3682;  96, 

3554,3660;  98,3277. 
Misaoori  Rlrer,  87, 3079;  96, 3805. 
Niseara  River,  00, 5322. 
Novel  methods,  93, 3672. 
Oatflt,00,5324. 
Redodng,  97, 4097. 
Reducing,  Mississippi  River,  94, 2806. 
Redndog,  novel  methods,  93, 1976;  98, 1613. 
St.  Johns  River,  93, 1627. 
Toonessee  River,  80, 2277, 3285. 

Mschargc,  Tidal. 

Charleston  Hsrbor,  95, 1422. 

Msptaeemant. 

CrfljB,  73,  360;  74,  103;  75,  247;  76,  it,  444, 

447,  477,  515;  77,  906;  78,  1368;  79,   1530, 

1587,1505,1608. 
I>iedgingB,93,1119. 

Mcesoring  by,  barge  loads,  94, 2808:  02,  2611. 
^UmatiBg  by,  unsatisfsctory ,  94, 1393. 

DItelica.   (SeeDikis.) 

Flow,  coDoentiatlon,  ohannels,  97, 3400. 
Water  supply,  YeUowstone  Park,  02,  3044. 

IMvers. 

OeiasoDS,  substitute  for,  98, 1800. 
Suspended  cage  for,  01, 2830. 
DIverOatBt. 

Details  of,  76,11,325. 

Diversion.      (See   Channels;    Floods;    Riven: 

Stxeams.) 
Canal  far,  of  floods,  H.  D.  363, 50th,  Ut. 
Channel,  98, 1962. 

Effects,  Great  Lakes,  H.  D.  779, 61«t,  3d. 
Roods,  to  contrd,  PuyaBup  River,  H.  D.  1107 

60th,  3d. 

Mare  Island,  proposed  at,  H.  D.  1108, 60th,  3d 
Niagara  FsUs,  13, 8563. 
Rivefs,  Oalilomia,  H.  D.  263, 50th,  1st. 
Stwams,  reservoir  sites,  96, 3963. 
Docks.  (See  Dry  Dodo;  Whams.) 

Buttheads,  owners  should  make  bulkheads  to 

P»«ventsUting  from  bank,  06,  666;  OS,  734. 
^>''^M«hIp,  relation  to  watenray  imniove. 

m«nts,8en.D.301,61st,3d. 

'^\f^'  T^  ^  P'*'^  purposes,  ee,  15. 

550,561,571;  79,1721. 
Docks,  End. 

End  deck  substituted  for  dry  dock,  mouth  of 
*"«»*Ppl  River,  78, 607. 
Dock,  Floating. 

Valotte,68,496. 
Docks,  Iron  Oie. 

Capacity,  Great  Lakes,  10, 3007;  19.  3488. 
Doeks,SUe. 

8i»6t)ost.  repairing,  08,  i^ng, 

Dwn-  (Bee  Ports;  Scows.) 
Batteries,  89, 791. 

^^»«»»«»PP«»tu.,«xm.,99,1505. 


Doon— Continued. 

Forts,  Ol,  033;  09,  2404;  04, 3733;  06, 3006. 
SUdlng  doors,  05, 3006.    (See  Forts.) 
Steel  buildings,  04, 3845. 


Crib  breakwaten,  abandoned  in,  98, 3664. 
Dovetails.    (See  Cribs.) 

Holding  power  of,  cribs,  68, 341, 242;  84, 3060. 

Draft*  Uslit. 

Steamboats,  loading,  rules  for,  95»  2282. 
Strength,  inconsistent  with,  dredges,  78, 812. 

Draft  Pipes. 

Locks,  94,  2303. 

Drafts. 

Atlantic  ooast  trade,  H.  D.  551, 61st,  3d. 
Qreat  l4dces  carriers,  13, 2633. 


Changes    afleoting    eiUdeocy    of    hydraulic 

dredgee,  06, 2336;  06, 078.      . 
Dredges,  93, 1406. 

Drainage.   (See  Batteries;  Canals;  Levees.) 

Batteries,  97,  680;  98,  604,  645;  99,  728,  732; 
CO,  760, 803, 807,  010.  (See  Forts,  p.  1707  of 
this  Index.) 

Borrow  pits,  01,  S.,  201. 

BufldingB,04,3818. 

Bufldings,  steel,  04, 3S60. 

Canals,  California  rivers,  H.  D.  383,  flOth,  1st. 

Canals,  Colbert  Shoals,  98, 1031. 

Canals,  lock  gates,  repair  of,  99, 3540. 

Coxnstock  mines,  73, 1153. 

Cross  section,  California  riven,  H.  D.  363, 
fiOtb,  ist. 

Culverts,  Mississippi  River  levees,  04,  S.,  344. 

Evidence  of.  Great  Lakes  by  Wabash,  Illinois, 
and  other  rivers,  H.  D.  760, 62d,  2d. 

Faulty  drainage,  correcting,  Forts,  01, 811. 

Flood  control,  California  rivers,  H.  D.  81,  63d, 
1st. 

Floors,  forts.  (See  Forts,  p.  1707  of  this  In- 
dex.) 

Forts.    (See  Forts,  p,  1707  of  this  Index.) 

Foundations,  batteries,  96, 500. 

Foundations,  locks,  94, 3166. 

Foundations,  mortar  platforms,  94, 457. 

Fi«DCb  Broad  River,  00, 3027. 

Lakes,  into  Mississippi  River,  68,  306,  443; 

75t  306- 
I^tfids,  bottom,  H.  D.  362, 50th,  1st;  H.  D.  443, 

63d,  2d. 
L0veM,  97,3818;  OO,  4961. 
Locks,  98, 1886. 
Methods,  various.    (See  Forts,  p.  1797  of  this 

Index.) 
Mfaiing  casemates,  96, 473. 
Mississippi  River,  98, 3887. 
Mortar  pits.   (See  Forts,  p.  17B7  of  this  Index.) 
Mortar  platforms,  foundatfoos  of,  94, 451. 
Rahifoll  and,  relation  between,  76,  532;  77, 

756. 
Rafai&ll,  and  ratfo,  79, 1391;  81, 1778. 
River  basins,  H.  V.  363, 50th,  1st. 
Swamplands,  77.303;  H.  D.  443,  63d,  3d. 
Systems.    (See  Forts,  p.  1707  of  this  Index.) 
Tumid  bofldingi  M*  8107. 
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Dratnage— Continued. 

Ventilators,  forts,  0S»  2494. 
Waterway  improvement,  relation  to,  Ben.  D. 
301, 61st,  2d. 

DnOnaga.  TUa. 

Oanab,  effect  on,  90, 3047. 

Drain  Holes* 

Forming,  concrete  work,  00. 898. 

Drainlnc*   (See  Locks;  Mining  Casemate.) 

Drains* 

Levees,  08, 3854. 

Drawbildses. 

Improper  sites,  90, 3000. 
Repair,  fieJse  work,  95, 1214. 

Drawings. 

Celluloid  negatives,  advantages  of,  93, 9073. 

Negatives,  93, 2074. 

Photographic,  reproduction  of,  93, 2074. 

Draws.   (See  Bridges;  Pontoon  Bridges.) 
Dimensions,  bridges,  95, 734. 
Novel,  71, 710. 
Operating,  95, 2333. 
Passage  of,  coal  fleets,  78,  ii,  303. 
Pontoon  bridges,  74, 681. 

Diedge. 

Boats  and  derrick,  plans,  98, 1057. 

Dradged  Areas. 

Leveling  with  I  beams,  05, 1041. 
Shoaling  fhnn  city  sevrage  and  cleanlngB,  18, 
2541. 

Dndge,  Improvised. 

Cape  Fear  River,  95, 1338. 

Dredges.   (See  Boats;  see  pis.  53^.) 

Anchorage  of,  current,  agahist,  93, 2440. 
Bearings,  overcoming  wear  ot,  06, 1300. 
Bins,  leakage,  preventing,  93, 1408. 
Boilers,  testing,  03,  S.,  158. 
Boschke's  patent,  69, 460, 466. 
Buckets,  shale  broken  with,  95, 979. 
Buading,  96, 3630;  98, 3291. 
Building,  economical  method,  02, 1379. 
BuUding,  Mississippi  River,  06, 3606. 
Burned  dredges,  condition  of,  93, 2318. 
Centrifugal  pump,  70,  316;  72,  666,  669;  78, 

750;  74,  U,  11,  71;  75,  II,  38,  40,  69;  76,  445; 

79,  560, 1543;  89, 1097;  90,  736;  91, 1472. 
Centrifu^  pump,  sand,  percentage  raised  by, 

72,668;  75,11,40. 
Costs,  69,  466;  71,  623.  73, 1119;  78,  812;  79, 

1192;  06, 1332. 
Designing,  98, 3291. 
Designs,  obtaining,  95, 3636. 
Details,  New  York  Harbor,  02, 2496. 
Dimeaslons  of,  Mississippi  River,  76, 656. 
Dimensions  of,  Ohio  River,  78, 811. 
Drag,  new  form,  93, 1498. 
Dredging  and,  general  discussion  of,  69, 460. 
Equipment  of,  Ohio  River,  97, 2340. 
Experiments  with,  Mississippi  River,  94, 2875. 
Flow,  measuring,  03,  S.,  158. 
Flow,  Pltot  tubes  for  testing,  03,  S.,  158. 
Fuel,  costs,  05, 3036. 
Hire  of,  difficult,  Ohio  River,  01, 2601. 
Jetties  and,  effect  on  chaimel  development, 

07, 1401. 


Dredges— Continued. 

Levees,  building,  05, 3022;  99, 3640. 

Light  draft,  strength  Inconsistent  with,  78, 

812. 
Minissippi  River,  00, 3342. 
Morris  A  Comfai^'s,  68,  619,  522;  09^  «:, 

465;  71,  523;  72,  311;  73,  UKS;  77.  1003; 

79,917. 
Morris  A  Cmnings's,  inlsriofity  of,  72, 311;  77, 

1008. 
New  York  Harbor,  00, 1280. 
Ohio  River,  99, 2337. 
Operating,  system  of,  Mississippi  River,  96, 

3632. 
Opentkm,  details,  .New  York  Harbor,  02, 

2497. 
Osgood's,  69, 400;  71«  555;  72,  SU;  79.  im 
Osgood's,  superiority  of,  72,  311. 
Pipe  lines,  efBdeoey,  03, 8.,  143. 
Pipes,  discharge;  losses  In  head,  03,  S.,  1«. 
Pipes  hi,  03, 1498. 
Pipes,  plans,  03, 8.,  158. 
Pipes,  stoppage  of,  oyster  shells,  99, 33rA. 
Position  of,  95, 3075. 
Position  of,  dlfBcolt  to  recover,  deep  v&te, 

09,1273. 
Product  and  cost,  Galveston,  00^  1516. 
Pumps,  capacity,  08,  S.,  143. 
Pomps,  oentriftagsl,  02,  8.,  44. 
Pomps,  design,  best,  00, 3489. 
PompH,  discharge,  03, 8.,  162. 
Pumps,  efficiency,  03,  S.,  165. 
Pumps,  jet;  efficiency,  03, 3.,  148. 
Pumps,  plans,  03, 8.,  158. 
Pomps,  testing,  03, 8.,  155;  04,  8.,  130. 
Pumps,  velocity,  Pitot  tube  mfssoracst^ 

03,  8.,  139. 
Pumps,  wear,  00, 3488;  00, 4567. 
Pumps,  work  of,  03, 8.,  183. 
Refrigerating  plant,  specifkatkos,  00, 4600. 
Remodeling,  Ol,  8.,  218. 
Remodeling,  Improvements,  01, 2634. 
RemodeUng,  Mississippi  River,  96, 361B. 
Repairs,  Mississippi  River,  03, 8.,  75. 
River  channelers,  68, 60, 609;  60, 460. 
8teamer,  improvised,  95, 1337. 
Suction  head,  various  fccms,  03,  S.,  146. 
Suction  pipes,  economical  aiiangBniiat,  94. 

1407. 
Suction  pipes,  stmgtbening,  93, 14ft^. 
Suction  pomps,  80, 1097;  90, 736;  01, 1472. 
Taggert's  patent,  69»  465, 466. 
Tests,  96, 3436;  02, 8.,  76. 
Tests,  methods  of,  95,  3633. 
Tests,  Mississippi  River,  96,  3461,  3606.  m. 

99,8345,3495,3503. 
Tests,  preliminaries,  95, 3633. 
Types,  various,  output,  03, 1391. 
Types,  various,  U.  8.  plant,  10, 2449. 

Wide-fBoed  dipper,  advantage  of,  70, 31&. 

Walking  of,  dipper  or  grapple,  04, 81L 

Dredgas,  BackaC 

60,  460, 466;  70, 315;  72, 819. 

Dredgas,  ClanuhelL 

Breakwaters,  excavating  Ibr,  00. 3106. 
Large,  08, 2769;  00, 4134. 
Novel  details.  01,2064. 


TOPICAL   INDEX. 


Inppk,  ehuii*  to,  M>  811- 
linr  *<rk,  Tmnw  Rinr,  10, 1M4. 
lor,  00.  ma. 


[l3>UpplRlTW,M,3SW. 

«»,  BrdiaaJk.  (8«  Dndgo:  ChoUi.) 
il.  IMB;  S4,  UCO;  SS,  TN,  038;  Sfl.  131,  730, 
»3;  87.  723,  «S»,  un,  ltI4,  IHG;  B9,  1730! 

BO,  ISW,  3)07:  BI,  tOM:  93. 3il7. 
Ldnsuga  ol.  Wi  ohwuHls,  03.  «6. 
Ilititar  or,  88,3305. 
UUntloiB,  apgclfiatlaiii,  BS,  1181. 
Uclun,  itnUiv,  03.  S. ,  41, 
>ilDdlii{,fl7,3eB8. 
UitaD,<l«Ulli,01.S.,lN. 
Mia,  dlMdTMiUia  ol,  9S,  S170. 
;im«[  (or  hud  nutcrU,  OS,  1«M. 
Mur  (nnui  md  tmd,  OS.  30U. 
^voitH  (ram  itcmi,  M,  MU. 
litUDt,  01.  aoO;  m,  USI;  Oi,  8.,  lU;  09^ 


[>emopiiHDt,  llbiMppl  KITS,  OS,  8.,  M. 
Mmcolt  dndgtni,  Bibani,  1 1,  XOt. 

Ola:bMf»  ^tm,  poulooti  Ktdmlnc,  tBtct  or, 


Endancr  MQ,  kflnlnlppl  Rinr,  01,  B. ,  gs. 

Fnihllnslype,KlT«it«g«rrf,H.D.Me,»Bd,2d, 

HuU,dMllIi,O4,8.,10a. 

Iraptovements,  Oa,  H. ,  8. 

Impnmnuoli,  dt»inbl«,  N»w  YoA  Hvtwr, 

07,  vat. 

IstpnTMiimtt  dIctaM  br  upvlama,  04.  S., 

ImpnrtMddndgH.BT.aDIT;  m,3611. 

I>KllHiRlnt,BS,IMl. 

JMigH«tor,M,im. 

Uflit  plmt,  alamlc,  deUOt,  M.  a. ,  134. 

HietloWT,  unsaRiiaDt  of  dack  mMhlnery, 

OS.  3034. 
¥Khln»ry,mlie<aiiii»ou«,  01,  S,,  l». 
IfnniTliii  bid,  OS,  Z3ia. 
"Im"""!?!"!  EImt,  oe,  3(00:  98.  XKJ;  »0. 3353. 
Mnd.Kft;  mrthodsln,  10.  IIM. 
KtoBhr  for,  Naw  York  Hsrboi,  B7,  lOM. 
Opmtlni,  BS,  3eX:  »«.  assj. 
Origin,  Mlwtotppl  RiT^,^  B    9 
Oiitptit,chiiigntolaciMM  U 

06,1MJ. 


Pipe  Una,  pontoan,  datkOs,  Of.  8.,  13T. 
niimbing,atc,,dMsUB,  01,8.,  119. 
Potonuu  Slviir,  M,  933. 
Prodnat  of,  Savtuunta,  09, 13M. 
Proptfling  macbimry,  IM.  8.,  m. 
Pumps  and  tanks,  datnOa,  04,  8.,  m. 
Pampa,  omtiifiital;  aflJclanDy,  04,  B.,  U. 
RafrlBBntlDCplaot,  detalli,  oi,S.,lae. 
Bapnln,  details,  OS,  a. ,  37. 
BpeelflcatlODS,  S4,  aoTS;  Bfi,  3TM:  BS,  34S7; 

»7.357fi:  OS.I393;  O0,4S7fi:  U,S.,I<». 
Btoam  plant,  01,  8. ,  113. 

8tMun  tendvi,  98,  aaM. 

Btyle8,»S.3B?9. 

TendBTS,  BS,  SlBl. 

Tots,  as.  3703,  37M:  96,  3833;  S7,  3SI81  BB, 
1707,  3162;  S8, 3313, 3317, 3341. 

Type  millable  [or  Arkanns  Rlrai,  03. 1413. 

Type  soltabla  for  tlnr  oha 
H.  D.  M3,  BOth,  1st. 

Valves  and  piping,  details,  04,  S.,  11&. 

Wortlng.  aoononilaU  methods,  BS,  11117. 

Worka,  uppw,  details,  04.  S.,  103. 


ImprovlMd,  07. 1043, 
WorkliiK,  nielhod  of,  b; 
DredsM.  I>adder. 

eO.  738,  3237. 

DMdxM.  PulxnuaMT. 

88,781;  03.  sot. 


Von  Bcbmldt,  94. 1901. 


S(H)nonilOBl,  D7. 1373. 

Dredwefc  »•«<*«■ 
OetaHs,  SO.  1330. 
Opentlng,  coat  of,  Kanis,  06, 1S39. 
small  type  recommended  for  local    harbon, 
H.  D.  13t»,  eist,  3d. 


Dred»«ihS^ 

90,3353. 

E<xnion>7ot,01,S.,53. 

"Iota"    Aral  delivered  to  Mtnlaslppl  Klrar, 
01.  S-."- 
DndsM.  SW^-Whoel. 

Sand,  operating  In,  OO.  1300. 

etaOs,  00,  1«U. 
"7,yVotk  Z'bor,  93.  106S;  04. 778. 

^^^irom  «.d  to  .W.,  lIM»1ppl  BlTar. 

Xnchon,  adwantagw  <>■  "™"™  anonon  o»w 
uats,elc.,01,33a3. 

AdvantagM  of,  OS,  »77.       ,.  „  ,^ 
Altarallom  and  mpal™  '*'"™i  ""■  '"'' 
Capacity  on  actual  work,  13,  Wl- 
Co»Wicl1gn,  details,  »«.»"■„ 
Conv«ted  rteamboat  «i,  04. 1»4S. 
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Ili«dgw,  U.  S.— ContbUMd. 

Defects  developed  by  tests,  00, 1154. 

Details,  "Sabine/'  01*  1911. 

Details,  ''Texas  City/'  01»  1932. 

EflecUveness  of,  Savannah,  Oa.,  07, 1272. 

EfEldency,  t«ts,  03,  S.,  136, 160. 

FIoaUnK  plant,  list.    (See  p.  2337  of  thJs  Index. ) 

Florida  waters,  requiraments  of  dredges  for, 

01, 1748. 
Fuel,  advantages  and  disadvantages  of  oil  as, 

13*2011. 
Fuel  consumption,  13t  2154. 
Harbor  dredffbog,  H.  D.  350, 62d,  2d. 
Maintenance  work,  commended  for,  08, 1161. 
Ohio  River,  9A,  2348. 

Operating,  cost  of,  "Oen.  Comstock,"  01»  1926. 
Operating,  cost  of,  suction  dredges,  01»  1504. 
Operating,  details  of,  06, 071. 
Operating,  low  cost  of,  H.  D.  550, 6l8t,  9d. 
Operating,  New  York  Harbor,  cost,  08, 1076. 
Operating,  results  of.  Great  Lakes,  13, 2612. 
Operation,  cost  of,  04, 1977. 
Operation,  cost  of,  damshell  type,  01, 1504. 
Performances  of,  08,  1538;  00,  1438,  1605; 

13,2166. 
Product  and  cost,  soutbiem  wofks,  11,  1731, 

1805. 
Product,   Galveston  Harbor,  08,  1538;   10, 

1659. 
Product,  "Gillespie/'  <"^  the  Great  Lakes, 

00,2056. 
Product,  "Malta,"  Muskingum   River,   11, 

2178. 
Product,  "Tortoise,"  11, 2261. 
Rent  for,  93, 1497. 
Repairs  required,  06, 975. 
Runnfaig,  expense  of,  06, 1332. 
Smaller  dredges  not  economical,  09, 1092. 
Stem-wheel  type,  seagoing  hopper  dredge,  04, 

2252. 
Stones,  hydraulic  dredges  not  able  to  remove 

large,  07, 1029. 
Tests,  03,  S.,  9, 67, 154. 
Types;  hydraulic  type  apparently  best,  08, 

1422. 
Work  done  by,  table  of,  13, 2122. 
Work  of,  Charleston,  01, 1602. 

Dredges,  Vacanni. 

Mixed  material,  01, 1662. 

Dredstng.   (See  Bars;  Bowlders;  Canals;  Locks; 

Plant;  Rivers;  Waterways;  see  pis.  8,  48, 

51-^.) 
Abandonment  of,  foundations,  locks,  94, 1826. 
Agitation  by,  67, 364, 366, 367, 370;  68, 60. 320, 

323,  480,  660,  671;  69,  261,  311,  460;  70,  323> 

324,  329,  340,  447;  71,  65,  333,  508;  73,  138, 
552;  78,596;  74,  839, 842, 871,  U,  356;  76,546, 
654,711;  79,903,1837. 

Bars,  ooast,  Ol,  1662. 
Bars,  Effect  on,  01, 1664. 
Bars,  rough,  Columbia  River,  OS,  2296. 
Bishop's  screw,  67, 364;  68, 60, 671. 
Blasting,  aided  by,  94, 1407,  2473. 
Blasting,  haidpan  and,  96, 3201. 
Bowlders,  00, 4044. 
Broken  rock,  94, 1847. 


Dredfflns—Continued. 

Canalisation  or,  river  deepening,  Ohio  Br:>r 

H.D.492,60tb,lst. 
Canals,  98,2482. 

Centrifugal   pumps,   73,  666,  669;  73,  Tu 
74,  II,  11,  71;  75,  ii,  38, 69;  76, 445;  79,  > 
1542;  85,  2331. 
Channels,    forming;    theory,    Jsmain  Bar, 

H.  D.  1506, 60th,  2d. 
Channels  made  by,  sediment-besiinf  rrvrt, 

Mississippi  River,  H.  D.  50, 61st,  lit 
Cost,  01,  S.,  230;  03,  2499;  04, 2384. 
Cost  of,  83,  734, 736;  93, 2271. 
Cost  of,  Ahnapee,  Wis. ,  75, 19S. 
Cost  of,  Atchafalaya  Bay,  71, 553. 
Cost  of,  centrifugal  pumping,  72, 669;  U,  i 

12;  75,  U,  40;  76, 445. 
Cost  of,  Chicago,  68,  111. 
Cost  of,  Duluth,  Minn.,  73, 133;  75,  ISI. 
Cost  of.  Fox  River,  Wis.,  70, 1540. 
Cost  of,  Galveston  Harbor,  03, 1336;  07,  :t: 

09, 1516. 
Cost  of.  Green  Bay,  Wis.,  78, 1143;  79.  :K 
C^t  of,  Hell  Gate,  N.  Y. ,  76, 341, 242. 
Cost  of,  lUinois  River,  71, 281. 
Cost  of,  James  River,  74,  ii,  42;  77, 2^« 
Cost  of,  least  recorded,  79, 674, 1540. 
Cost  of,  Ludington,  Mich.,  75, 24S. 
Cost  of,  Mfehigan  City,  Ind.,  67, 96. 
Cost  of,  Mississippi  River,  02,  S., »;  0»,  ^ 
143;  08,  2705;  09,  1602;  10,  2062;  11.  IC 
3238;  13,3824. 
Cost  of,  Noriolk,  Va. ,  79, 674. 
Cost  of,  Ohio  River,  73, 408;  78,^00;  01,  y* 

06,1550. 
Cost  of.  Port  Washtagton,  Wis.,  78.  UK;  7« 

1520. 
Cost  of,  rock  removal,  72,  804;  77,  2?>;  T5. 

800,1136. 
Cost  of,  various  years,  00, 2701. 
Cost  of.  White  River,  70, 134. 
Cost  of,  Willamette  River,  68, 872. 
Costs,  Wihnington,  Cal.,  08, 2211. 
Crib  leveling,  f^ure  of,  70, 151. 
Cuts,  location,  proper,  Mississippi  Ri^.  ^'' 

3695. 
Data  concerning,  Ohio  River,  08, 2C64. 
Delays,  time  lost  by,  76, 355. 
Deposits  from,  destructive  effect  on  ovf 

beds,  Biloxi  Harbor,  H.  D.  1088, 60th,  5^ 
DilBcult    dredging,    for    hydiaalic  di*:  ^. 

Habana  Harbor,  11, 3039. 
Dikes  and,  channel  formatioo,  U.  I'  "^ 

61st,  2d. 
Dikes  and,  to  deepen  Savannsh  Bivff.  ^ 

1320. 
Dredges  and,  general  discussion  of,  69.  ^ 
Dredges,  efficiency  of.  Great  Lakes.  05,  £'^ 
Dredges,  position  of,  95, 3075. 
Dredgings,    disposal    of,   methods,  N<^^ 

Harbor,  H.  D.  381, 50tb,  1st. 
Dumping  grounds,  regulatioDS,  01, 33M. 
Dumping  poUoy,  Chicago,  01, 2988. 
Dunkirk,  Franoa,  95, 1636. 
Effect  of,  dissussion,  MissisBippi  Rivtf.  ^^' 

8.,  40. 
Effect  of,  Mersey  bar,  England,  OCK  2301 
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ftredgtiis— CoQtlinied. 

Effect  of,  MissiflBippl  iUrsr,  00»  22B0. 
Favorable  oooditiaiif  ftir,  OC^  4302. 

Ffll,  rate  of,  Ol,  1781, 1804. 

Fin,  trafnlnc  aibora,  Oi9»  1436. 

FoondatioDS,  cffb  and  staM  dams,  94, 2107. 

Fomidatknis,  loda,  94, 1830. 

HaMpaa,  eo,  417;  7(K  213;  74.  1«5;  95,  3201. 

Harrowing  and,  flis,  1043. 

HindrancaB,  sewa^B,  9A,  2707. 

Improviaed  dredge,  Cape  Fear  Rlvar,  9S,  1338. 

Inspection,  eflldent  system,  98*  2224. 

Inspection,  methods  of,  98, 2751. 

Jetties  and,  oorapaiisoo,  Penasoola,  95, 1095. 

Jetties,  fncreasfng  deptbs  obtained  by,  Coos 

Bar,  H.  D.  OSS,  00th,  1st. 
Jetties,  prafsrable,  90,  lftS7. 
Jetties,  sapplementary  to,  97, 1303. 
Jetty  wark  and,  reqnirad,  mouth  of  Coluxnl^ia 

River,  G.  D.,  H.  D.  2,  fiOth,  2d. 
Lake  Michipm,  98, 2013. 
Locks,  foondations  of,  94, 1826. 
Low-wator   chamMb,  effect   on,    lCi8Bi8sipf];>l 

River,  98,  31M. 
Material,  vacnam  dredge  for  mixed,  Ol*  16412. 
M  easoianieot  of,  sooir  displacement,  79|  917. 
Mersey  River,  England,  90, 1641. 
Methods,  93*  2B10, 3571. 
Methods,   saotlon  dredges,   Ol*   12B8.     CSee 

Dredges.) 
Obliteratkm,  ber  ehanoels,  98, 9801. 
Ocean  bars,  11, 438. 
Ohio  River,  76,  ii,  9;  77,  683;  78,  812;  00» 

3123. 
Ostend,  Belgimn,  98, 1643. 

Oyster  beds,  injury  of,  decision  in  favor   of 
U.S.,  00,1721. 

Parapets  formed  by,  forts,  Off,  3080. 

Permanent  works  and,  waterway  improve- 
ments, H.  D.  510, 6l8t,  2d. 

Piers,  cribs  of,  affected  by  dredging,  01, 2833. 

Pipes,  discharge;  lengthened  by  sacking,  Ol, 
1884. 

Pipes,  dischaiKe;  sopported  by  barges,  Ol, 

1888. 
Pipes,  SQotion;  choked  by  gravel  and  stance, 
11,2080. 

Place  measortag,  94, 2502. 

Pontoons,  remodeling,  01, 8.,  19. 

Mon  and  kow  measurements,  relations,  71, 

281,  191,  200,  719;  78,  275;  77,  239,  246;  78, 

fiSaO,  1136;  79, 507. 

X>rf  %rate  psrtles,  statute  of  State  of  Washington, 
0:i^«859». 

I^ropdler  wheel  used  for,  80,  2016,  2019;  83, 

U>09;  85,2380;  87,3808. 
f»ccx0p8,  oantrifogal;  obeeivation  of,  Ol,  8.,  52. 
Ft«fcX»«»,  locating,  MlsaiaBippi  River,  04,  S.. 


iof.D^th  Harbor,  OO,  3577. 
R^^^^aalatlonvoriBand.  Xl,\m 

^^^*^S'Jfi2^^*  ^^^,  98.  3170. 
^^""^^li^^^  or  iplorative  dredgliig. 
%  xi  ss^  I '  M 1020,  ^ 


^*^'-Bl>oc.740.6^2-vol2- 


Dfodgiiif— Continued. 

Rivers,  large,  07, 3618. 

Rivers,  long;  large  plant  needful,  Ohio  River, 

Off,  1808. 
Rock  dlfBcult  to  remove  by,  95, 925. 
Rock  iwnoving  by,  71, 164;  72,  804;  73.  776; 

74,  33, 11,  41;  77.  229;  78, 800, 1136- 
Rock,  removing,  cost,  04, 2183. 
Rock,  removing  without  drilling,  71.  164. 
Scows,  storage  of,  01,  3225. 
Scrapers,  67,  370;  68,820,480,669;  70,334,320, 

340,  447;  71,  65, 508;  72,  138, 652. 
Sewage,  increased  by,  90, 2827. 
Snag  boats  and,  proposed  oombbaatiun,  00, 

1844. 
Surveys,  04, 2615. 
Surveys,  Mississippi  RIvsr,  Off,  3695. 
Tidal  rivers,  difficult  in,  72, 876;  78, 407. 
Value  of,  sawdust  bars,  OO.  1107. 
Water  jet,  68,  671;  69,  310;  70,  340;  79,  383, 

384-  82.  1610;  83, 1238;  84,  1302;  88, 769. 
^Viut^es,  area  dose  to  private  area,  08, 1921. 

]),^4l^lxBf,  Daily. 

Elisabeth  River,  76.  866. 

Fox  River,  79, 1540. 

niinola  Rlvsf »  78, 800. 

l£^lppi  River,  mouth,  71, 64;  79, 908, 

JI^  A  Cumings,  68,  619,  522;  69.  465;  77, 

Ohio  River,  78,800. 
Saginaw  River,  67, 146;  6^  141. 
St^Srys  River,  67, 147, 148;  68, 139. 
Rflkdosky  River,  68, 39. 

?SS^«i>«»  «^'  1**'  ^  ^'  ^^• 

Rock  cWbris,  Off,  925. 
I>redgins*  ^xpntmtmtaL 
Bars,  »«.  3628. 

Mississippi  Ri^*®*'^^**'®^^^-  .,_,  ,^ 
Mtetolppl  River,  for  14  feet,  H.  D.  50, 61st,  1st. 

I>redgliis.  Kxploratlve. 
Great  I-akes,  71, 1020. 

l^'  ^^'oU  savannah  Harbor,  09, 1321 
cSSo^^tiuntag,  Mississippi  River,  H. 

D  SO,  61st,  1st. 
Cost  of,  determining,  »8. 1379. 
nZt  nt  items  of,  96,  1379. 
S^^ta«^<>^t  of,  determining,  97. 3619. 
S^fSfiSsslppl  River,  H.  D.  492, 60th,  Ist. 
^A^^filssissippi  River,  08,8.,  9. 

Ptot!'^^^«n*  ^''  Mississippi  River,  Off, 

^i^dUng  dredge  economical,  07. 1273. 
Slack  watorfag,  subsUtute  for,  Arkansas  River, 
H.  D.  71, 61st,  1st. 
l>redging  TianU  V.  8.   (See  p.  2337  of  this  Index.) 
Advantages  from,  98,  2616;  00.  2444. 
Cost,  OS,  S.,  133;  09,  1438;  10,  2449;  12. 2754. 
Cost,  Galveston,  Off,  1483. 
Cost,  Mississippi  ^irer,  11, 1913. 
Cost,  Ohio  River,  H.  D.  402, 60th,  Ut. 
Cost,  Savaimah,  11, 1503. 
Cost  Tennessee  River,  09, 1605. 
Development,  Mississippi  River,  Off,  S.,  9. 
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Dredsfng  Plant,  U.  S.— Cantinned. 
Economical,  97, 1464;  04, 1060. 
EfBctency,  tocreasing,  08, 1619;  10, 2061. 
Great  Lakes,  94, 2238. 
Items  of  expanse,  00, 1818. 
Necessity  for,  Great  Lakes,  07, 1900. 
Operation,  low  cost,  H.  D.  560, 61st,  ad. 
Product,  Galveston  Harbor,  05, 1483. 
Refrigerating  outfit,  01, 8.,  62. 
Repairs.    (See  each  annual  report  M.  R.  C, 

and  p.  1142  of  this  Index.) 
Repairs,  details,  Mississippi  River,  01,  8.,  46; 

03,8.,  124;  11,8212. 
Successful,  notably.  Cape  Pear  River,  99, 1508. 
U.  S.;  desirable  for  U.  8.  to  have  own  dxedging 

plant,  07, 1193. 
Waterways,  intraooastal;  U.  8.  plant  of  special 

efficiency  In  maintaining,  H.  D.  3, 61st,  2d. 
Dredging,  Private. 

Harbors,  injury  of,  72,  205;  73,  291;  74,  46, 
207. 

Regulation  of,  waterways,  13, 2340. 
Regulation  of,  by  statute,  Washington  (State) 
01,3599.  ^' 

Dredglngs. 

Am<)unt,  determining,  hydraulic  dredging.  97. 
3619. 

Bulkheads,  inclosing  in,  95, 3419. 

Conveyance  of,  chutes  for,  70,  288;  77,  886* 

79,  503, 1540;  86, 883;  87.  886, 1614,  2345. 
Omveyanoe  of,  floating  track.  Grand  River 

99, 2921.  ' 

Conveying  machine,  94, 1061, 
Dikes,  filling,  94, 1061. 
Disposal  of,  artificial  island,  00, 1619. 
Disposal  of,  dike  filling,  94, 1061. 
Disposal  of,  Duluth  Harbor,  99, 2630. 
Disposal  of,  hindrances,  Chicago,  00^  3868. 
Disposal  of,  land,  reclaiming,  95,  1206:  9ff. 
3419. 

Disposal  of,  piers,  foundations,  Philadelphia 

Harbor,  95, 1054, 
Dumping,  control  of.  Great  Lakes,  94, 2410 
Filling,  dikes,  94, 1061. 
Flats,  reclaiming  of,  95, 1206. 
Foundations,  plere,  95, 1054. 
Handling,  93, 2820. 
Handling,  dump  cars,  00, 3900. 
Holding  of,  bulkhead  for,  95, 3419. 
Impounding,  72,  709;  73, 933. 
Inclosing  of,  bulkhead  for,  95, 3419. 
Measuring,  water  displacement,  calculatimr 
93, 1119.  ^' 

Placing  on  shore,  box  and  two  dredges  for  93. 
2820. 

Redredglng  of,  lakes,  98, 2670. 
Retention  of,  cheap  bulkheads,  94, 2809. 
Stability  of,  sides  of  stream,  99, 1685. 
Dredsing,  Sea. 
95, 1643. 

Dredging,  Supplemental. 

Jetties,  97, 1393. 
Bredglng,  U.  S. 

Lakes,  95,  2822;  96,2722. 

Drift.    (SeeD^bris;  Mines;  Sand;  Shores.) 

Accumulation,  a  hindrance  In  locks,  08, 1796. 
Cost  of,  Opher  mines,  72, 11 54. 


I>nft-.€ontinu8d. 

Effect,  removal  of  goard  locks,  05, 1755 
Jetties,  effect  on,  94, 2636. 
Movable  dams,  effect  «i,  96, 2312. 
Movable  dams,  enemy  of,  96,  2145l 
Piling,  injury  of,  Jetties,  94, 2556. 
Removal,  lock  chambers,  08, 1799. 
Utfllaation  of,  hurdles,  Mississippi  RWc,  H 
1581. 

Oitttbolts.   (See  Cribs.) 

Holding  power,  crlbe,  84, 2051. 
Pneumatic  driver,  improvised,  OO,  2^2 

Drift  Chutes. 
Locks,  95, 2366. 

Drift  Gaps. 

Dams,  89, 1852. 
Drift  Jams. 

Removing,  rivers,  97, 1885. 
Drift,  Sand. 

Avoiding,  canals,  Ol,  3515. 
Buffalo,  76,  U,  560. 
Harbois,  over  piers  into.  73, 275;  75, 2ji>:  T« 
11,601. 

Jetties  for,  68» 890;  70,457;  72,936;  75,2? 

Lake  ahoreff,  71,  131;  72, 896;  74,  li,  Iks  ?« 
ii,  472, 4S0,  560. 

New  England  coast,  70, 495. 

Piera,  ends,  around,  74, 223, 230. 

Pile  piera,  through,  75, 255, 258. 

Preventing,  fences  for,  67,  457;  75,  314.  ^ 
338;  77,116,986,969. 

Sues  Canal,  74, 796. 

Wave  action,  71,806;  72,806. 
Driftwood. 

Utilisation  of,  rivets,  95, 2064. 
Drill  Holes. 

aeansing  of,  water  Jet  for,  60, 427. 
Drininf .    (See  Blasting;  Dredging.) 

88,  1120;  94,  1846,  1932;  95,  2911;  00,  TJ 
4269. 

Ahnapee,  76,  II,  346, 357, 360;  79, 15». 

Artesian  well,  92, 467. 

Ashtabula,  70, 180. 

Blasting,  chiseling  and,  comparison,  79,  lii 

Blossom  Rocks,  68,  885, 886. 

Boat  for,  93, 3162. 

Columbia  River,  69,  475;  72, 997. 

Ckmipressed  air,  superiority  of,  98, 19.32. 

Compressor  boats,  plans,  98, 1952. 

Cost  small  when  compared  with  oth^r  r^  .•, 

68,738. 
Dome  proposed,  69, 392. 
Dredgfaig  dispensed  with,  7 1, 164. 
Drill  borings,  Jet  and,  OO,  2769. 
Eagle  Harbor,  68,  91;  69,  76;  76,  il.  324 

847;  78, 1134. 
Fixed  platform,  74,  U,  260. 
Georgetown  Harbor,  77, 352. 
HaUetsPofait,69,392;  73,935;  7S.i].r»-;  7: 

228;  79,61,378,384. 
Harlem  River,  76, 244. 
Hell  Gate,  68,  736;  70,  439;  71,  724.  :i'  :2. 

803;  74, 11, 160, 164;  75,  li,  208;  76, 239.  :4. 
Holes,  cleaning,  Jet  for,  69,  427. 
Holes,  depth,  68, 751;  69, 425. 
Holes,  HeU  Gate,  71, 726. 
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rfUDf-CoDtinowL 
JuqkRIw,  73. 776;  74*  li,  39;  75,  II,  82. 
Lodlo^ton  Rock,  Cann.,  72,  S77;  74,  ii,  260. 
Methods,  03,  2378,  3162;  07,  3117,  3721;  00^ 

Kiddle  Bock,  New  HayoD,  68,  751;  70,  445; 

71,778. 
XewRlnr,79,533. 
Oak  Orchard,  74,345. 
PUttomu,  tripods  for,  74,  il,  280;  70,  670,  iL, 

33. 
Rafts  for,  attachmants,  96, 2042. 
Rate  of,  72, 877. 

Rincon  Rocks,  Cal.,  74,  H,  371;  75,  U,  696. 
Rock  Island,  68, 423;  70, 1135. 
Aw  tor,  68,  736;  71,  725;  72,  805;  73.  937, 

74,  II,  183j  76,  239;  70, 1135, 1154;  03.  3373, 

94,  W«;  00, 3677. 
Scow  for,  Diamond  Reaf,  72, 804. 
Saw  tor,  HeU  Gate,  68, 736;  71, 725;  72,  SOS; 

74,  U,  163;  76,239. 
Scow  tor,  small,  03, 8373. 
Tennessee  River,  76, 711. 
Tower  rocks,  68, 812;  60. 422, 429. 
Tminris,  76, 11,124. 
flBng,Hand. 
Detroit  River,  77, 985. 
Rate  by,  rock  drilling,  68, 426;  76,  U,  663. 

ffltafcRoek.  (SeapLsi.) 
S8.  1120;  03,  2878,  3162;  94,  1846,  1932;  OA, 
»";  07, 3117, 3721;  00, 1731,  4269,  4406;  Ol. 
1437. 

Ahnapee,  76,  U,  346, 357, 360;  79. 1506. 

^Vrch  Rock,  San  Frandaoo,  01, 8412. 

Ashtabula,  70, 180. 

Blossom  Rock,  08, 885, 886. 

Boats  for,  03, 3162. 

C<rtnmbia  River,  60, 475;  72.  997, 

Compressor  boeta,  08, 1962. 

Cort,  Ohio  Rhrer,  04, 2417. 

Dome  proposed,  60, 392 

D^g  raft  and  attachiiienta,  98, 2042. 

^SfT'  ^*^  ^**'  ««•  736;  71.  736;  7a. 
^;  74. 11, 183;  76, 230. 

«wiplattona,74.fl,2ao. 
u«nig8town  Harbor  77  452 

«5,  79, 61, 378, 884. 
Hwwm  Rlvir,  7e,  344 

X^^^J!^i7'^  489;  71.  724,  725;  7^: 
hS  J^^^*  ^^  '«• "» »8;  76,  239, 241. 

Hol«,HeUOaf,71.7S?       ■ 

iSdffi*^'^-.  72.877;  74.11.260. 
7U7r^'  Haven,  68.  751;  70.  445; 

N«7  River,  70, 683. 
0^0rchard,74,245. 
^t  fcT,  comprweed  air  better  than  ateam. 


I>>UlliiC  Rock— Continued.  ^^^  .. 

Pletten,  tripods  tor,  74,  U,  260;  7a.  670;  il, 

323. 
Progress,  rate  of,  78, 877. 
Rlnooii  Rock,  74, 11, 371;  75,  U, «». 
Rock  Island,  08. 423;  70. 1135. 
Scow  tor.  Diamond  Reef,  70,  804. 
Tmiumm  River,  70,  711. 
Tower  Rock,  68, 812;  60, 482, 429. 
Tmmels,  70.11, 124. 

DiUls. 

Arrangesnent  of.  Rock  Island  Rapids,  70. 1185, 
Comparison,  rock  removing,  72,  803,  877;  73, 

777,936;  75.  U,  252. 
Experiments,  rock  removing,  76.  U,  204;  70, 

238. 
Steel  for,  ezpertmaDts.  rock  rmoving,  7ft.  U. 

204. 

prtUs,  PJumoiWI. 

Rock  removal,  60.  388;  71,  725;  78,  808;  78, 

776.  035;  74. 11, 39,  42. 
Steel  and,  oomparlaon,  rock  removal,  78. 803. 

FaSluxe,  rock  removing,  68. 422. 

IMveways* 

Riverside,  Washington,  D.  C,  08,  2400. 
Statues,  treatment  of,  Washington,  D.  C,  05. 
2646. 

Drouslita- 

Praventkm  of.  and  relation  to  waterway  im- 
provements, Ben.  D.  301, 61st,  2d. 

Drum.  Weir. 

Chittenden's,  00, 5001. 
I^ovel  modifloatlon,  97, 3952. 

Dry  Docks.    (See  pi.  39.) 

Kusde  Shoal  Canal,  07,  2307. 

Automatic  gates,  98, 1968. 

End  dock  substituted  for,  73, 607. 

Fox  Blvef*®®»  3725. 

Plans  tor,  Sault  Ste.  Marie,  85.  2125. 

'•^'^^JJJJljlng,  torts.    (Bee  p.  1797  of  this  Index.) 

Dry  Pioo«»if  • 
Cellaw,  04.  »»• 

"•^of  Bath,  Me.,  71, 846. 

iZ  of!  I-adington  Rock,  72, 877. 

Dumps  and.  Dumping.   (See  Dtadging;  FiU; 

r^J^l   Great  Lakes,  diedginga,  ©4,  2410. 

^iilons,  canal,  H.  D.  391, 62d,  2d. 

TUnBal  damping,  00, 4590. 

iu««l  damping,  New  York  Harbor.  (See  each 
^oal  Import,  supervision  of  New  York 
^hor;  see  p.  2111  of  this  Index.) 

Methods,  06.33W. 
Methods,  stone,  95, 3360. 

Mill  refuse,  disposal,  method  proposed.  Union 

River,  »»•  1^-  ,_     .    ^ 
Mffl  xefose,  dumptag  in  river,  lav  violated, 

99.1024. 
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Dumps  and  Dmnpliig— CaatimMd. 
Policy,  Chk»gD,  01,  2QB0. 
Refuse,  citieB,  93, 3541. 
Regulatkm.   (See  Illegal  dumpiiig,  above.) 
Regulation,  Duluth^uperior,  10, 2061. 
Regulation,  dumping  fleet,  01,  3224. 
Regulation,  grounds,  01,  3254. 
Regulation,  mill  refuse,  99, 1Q24. 
Regulation,  New  York  Harbor,  94, 2685. 
Rules,  violations,  lawsuits,  94,  2689. 
Sea  dumping.    (See  Illegal  dumping,  above.) 
Side  dumping,  stone  barges,  800  tons,  99, 3156. 
Stone,  clearing  from  tracks,  02, 2131. 
Supervision  over,  barbors.    (See  Illegal  dump- 
ing, above.) 

Dwemnc.   (See  pi.  70.) 

Dynamite.   (See  Blasting;  see  pis.  50, 70.) 
Ban,  effect  on,  96, 1280. 
Black  powder,  explosions,  comparison,  68, 483; 

77,26. 
Blasts,  surroundings,  effect  on,  79, 1508. 
Cbargea,  formula  for  determination  of,  77, 234. 
Composition,  various  brands,  77, 234. 
Efflcacy  of,  bars,  01, 1664. 
Experiments  with,  submarine  mines,  76, 31. 
Exploding,  methods,  Rinoon  Rock,  Cal.,  75, 
11,605. 


Dynamite   Continoad. 

Explosians,  pramatma,!  7«,  a24,fl,®5,  7fi,E 

665;  77,1042;  79,515. 
Expksions,  sympathetic,  79,  37;  80,  57;  AS, 

725,729,733;  86,666. 
Explosive  energy,  79, 36. 
Oun  cotton  and,  comparison,  81, 5a. 
Gunpowder  and,  comparison,  77, 26. 
Nitroglyoerln  and,  comparison,  79, 150(7. 
Old  material,  stnogth  of,  90, 416. 
Small  charges,  rock  blasting,  96, 471. 
Snagging,  78,616,618;  74,  U,  358;  78,SS\i« 

79,626,651,1187. 
Sabmarlna    mines,    experiments,    76*  1; 

79,35. 
Use  of,  Ahnapee,  Wis.,  76,  li,  348, 360, 
Use  of.  Eagle  Harbor,  Mich.,  76,  ii.  sas;  77, 

846;  78, 1135. 
Use  of.  East  River,  77, 229, 233. 
Use  of,  HeU  Gate,  74,  ii,  leOi 
Water,  action  of,  79, 1507. 
Wrecks,  removing,  74,  ii,  714. 

Dynamite  Batteries. 

Obsolete,  and  sale  of  guns,  02,  IL 

Dynamometer. 

Measuring  waves.  Great  Lakes,  03,  179Sl 


E. 


BsrChqnake  Wave. 

77,990. 

Earth  Waves. 

FkXNl  Rock  explosion,  86, 600, 694, 706, 712. 
Bddlea. 

Dikes,  cracking  of,  due  to,  03, 8.,  102. 

Scour  produced  by,  bear-trap  gates,  11,  2141. 
Efficiency.    (See  Dredges.) 

Increasing,  U.  S.  dredges,  08, 1619. 
EffloNscanoe. 

ParalBne,  for  brickwork,  04, 3831. 
Efght-lionr  Day. 

Cost  of  works  increased  by,  08, 2271. 

Electrical  Action. 

Submerged  bayonets  and  cartridges,  Habana 
Harbor,  11,3048. 

Bleetrical  Installations. 

Ports.    (See  Forts,  p.  1797  of  this  Index.) 
Water-power  plant,  Ouachita  system,  H.  D. 
588,  62d,  2d. 

Electric  Batteries. 

Arrangement  of,  mine  explosfons,  77, 237. 
Formula  for,  rock  blasting,  77, 238, 239. 
Rock  blasting,  68, 814;  69, 432;  75,  ii,  253, 695; 
82,  2466;  86,  687,  692. 

Electric  Elevators. 
Buildings,  98, 3666. 


Bleetrie  Fonntatna. 
99^3824. 
Study  for,  00, 5240. 

Electric   lighting.   (See  Forts,  p.  1797  o!^ 
Index.) 
Channels,  93, 1089. 
Storage  batteries  for,  98, 679. 
Washington,  D.  C,  94, 8256 

Electric  Locomotive. 
96,485. 

Eleetric  Motors. 

Torpedoes,  83, 54. 

Electric  Power. 

Dams,  94, 1780. 

Dams,  surveys  for,  94, 17B0. 

Transmission  from  U.  8.  to  Canada,  OS,  SS. 
Electflc  Switch. 

Three-way  switch,  04, 8739. 

Eleetric  Wlrins.   (See  Wiring.) 

Elevations.      (See     Gaogs    Beadlngs;     ^'^-^ 
Heights.) 
Black  River,  00, 5301. 
Columbia  River,  93, 3398w 
Detroit-St.  Clafa-  Rivers,  OQ,  538Qi 
Lake  Huron,  96, 2783. 
Lake  Winnipeg,  68, 309. 
If  onument,  Jefferson  City,  Mo.,  M,  3QS. 
St  Maiys  Falls,  98, 2589. 
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St.  Ifarys  Pant  Cuali  93, 90ML 
St.  Mtfys  Bhv,  96, 3788. 
eratcvn.  (See  Etoetrio.) 
BuadJii«8,9e»4014 

«»J>*»*m«nt>.  (See  Sinks;  Levees;  Slopes.) 

Floodi  have  bad  effect,  locks,  11, 20-18. 

Improvementi,  Tezmessee  River,  90, 2273. 

I^ftks  in,  stopping,  93, 2133. 

Mainteneaoe,  canals,  04, 2384;  05, 1768. 

lYotectJng,  canal  entrances,  00,  4328. 

Repain,  Ohio  River,  01, 2634. 

Sand  for,  placing,  09, 1002. 

Sand  movement,  checking,  97, 690, 972. 

SlM  of,  study,  H.  D.  283,  SWh,  Ist. 

Work  on,  oost,  Mississippi  RIvw,  0%  8.,  234. 
Bbauikments,  Rock. 

Sinking  erlbs  on,  11, 2276. 

Bbankments,  Sandy. 

Movement  of,  checktag,  97, 800. 
Sand  movements,  checking,  00, 808. 
mplacenients.  (8eePort8,p.l707ofthisIndex.) 


Quarter  boats  tor.    (8eepl.«.) 
namel. 

En^ded  bricks  not  best  tor  inside  flnJah,  04. 
3832.  '  ^^ 

"««»«>»™nto.  Coipoiate.  (See  Erie  H.  Pa 
p.  1405;  and  p.  2041.)  ' 

^7*08%^^'  7*'  «»'  »7;  78.  II,  536 

a^rBattillon.   (See  p.  2030  of  this  Indwc.) 
Equipment,  01, 055,  ^^ 

■ifilnwr  Corps. 

Fieldmaimalbegan,ol,ao. 
■■Clnaer  Depot 
Material,  01, 051.     . 

B(liutr  Field  HaniiaL 
01,911;  02,801. 

nstneer  Tool  Box. 
Wagon,  design,  lo,  loeo. 

■>Sln«er  Tools. 

CarboUomm  to  guaid  against  attacks  of  vrhlte 
ants,  10, 1080. 

»Slneer  Troops. 

Bridge,  pontoon,  02, 816. 
Bridge,  trestle,  02, 816. 
Bridge,  tripod,  02, 816. 
^*"»'>»»*«»  W«at,  02, 806. 
Crib  bridge,  02, 816. 
Eqo^ment  tor,  01,  Qga;  08,811. 
Pile  driver,  02, 816. 
Pile  driver,  ikiating,  02. 816. 

Bafts,  bjdkiing  cask  rafts,  02, 816. 
«an»d^wk,02,816. 
Trade  school,  02, 80L 
TK«ttos.02,816. 

^".  (See  Vol.  I,  p.  11  and  p.  2030.) 
'BOvtaig,  Coppei^te. 

j^^^^^^at  Lakes  «,rveys,  08, 25n^ 

Wharvi)    ^**    ''**^'     ^^^''     ^**^' 

2^  of  Jetties.  00,4480. 
I^aMeof.MtiBs,94,2864. 


Bnraclciiient— Continiied. 

Settlement  of,  jetties,  00, 4174. 
Wharves,  05, 3404. 
nttranoes.   (SeeOsnals;  Harbors;  Parks.) 

Forts,  04,  3788.    (See  also  Forts,  p.  1707  of  tlUs 

Index.) 
Jetties,  cheap  type,  Delaware  A  Ctaeaapeelce 

Canal,  8.  D.  216,  fiOth,  2d. 
Navigatkin  difflonlt,  harbors,  H.  D.  62,  80tli, 

1st. 
Parks,  03,  2400. 

Equation.    (See  Lockage.) 
Flow,  H.  D.  779, 6l8t,  3d. 

Kroslon.     (See  Abrasfon;  Banks;  Beaches;  Cav- 
ing; Crevasses;  Levees;  Sand;  Shores;  Spars.) 
Beaches,  Cape  Cod,  H.  D.  821, 61st,  2d. 
California  rivers,  n.  D.  262, 60th,  let. 
Causes,  oomhined  enrrents,  9ff,  2301. 
Caoaes,  wave  wadi,  levees,  00, 4861. 
ExtenalTe  erosion.  Jetties,  viotntty  of,  03, 3388. 
lHaaoiirl  R.,  H.  D.  1287, 6l8t,  3d. 
PTBTentlng,  beaches.  Off,  OOS. 
PrevontlDC,  locost  trees  useful  for,  08»  3780. 
Preventlnc,  river  beaks,  00, 1777. 
Preventing,  spurs  tor,  bank  angles,  97,  3818. 
Proventinc,  tree  plsntlng  beneficial,  98, 2730. 
River  bed,  96, 3484. 

Biealoii*  Heakiy. 

Causes  of,  rivers,  9ff,  2378. 

Jetties,  p«x>dnoed  hy,  Braaos  River,  H.  D.  27, 

61st,  ad. 
Progress  of,  Winthrop  Head,  Boston,  H.  D. 

144,  60th,  1st. 

Bstlnubtes*    (See  Canals;  Costs;  Cribs;  also  Vol. 

I,  p.  21,  Jetties.) 
Breakwaters,  93, 32S0. 
Canals,  96, 2416, 2447. 
Canals,  feeder  line  of,  90, 2661. 
Canals,  land  for,'  96, 2416. 
Cribs,  75,300,306. 
Drinking  water,  fature  demands  for,  H.  D.  342; 

61st,  2d. 
Form  of,  canals,  94, 2183. 
Formula,  cribs,  9S»  2420. 
Harbor  defense,  84, 67. 
Locks,  75, 11, 616. 
Locks  and  dams.  Black  Warrior  River,  04, 

1840. 
Movable  dams,  00, 2368. 
River  channels,  maintaining,  98, 2007. 
Rules  to  be  followed,  cribs,  75, 300, 30& 

Batuaries. 

Currants,  sub  snd  surlJaoe,  relatlan,  78,  658. 

Longtliening,  75, 11, 106. 

Regulation  works,  Ol,  1663. 
Buiopean  Blvers.   (See  Rivers,  European.) 

Tides,  action  of,  66,  iv,  66, 214;  68, 919;  74, 11, 
879;  75,  U,  IW;  76,  460. 
Bvmporatlon.    (See  Water  Supply.) 

Canals  and  reservoirs,  71,  630;  72,  615,  621; 
74,  606,  623,  U,  06;  75,  U,  647,  666;  76,  766; 
78,203. 

Determining,  79, 1213. 

Determining,  rivers,  00, 8166. 

Dewpoint,  lolatlon  to,  76,  636. 

Fforida  coast,  76,  467, 619, 626. 

Forastib  effoot  of,  75, 11, 173;  7fM211. 
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Bvapotetloii-rOmtlnned. 

Lakes,  68,  M3,  977,  980;  60,  645;  70»  570;  70, 

636;  03,  2855. 
Land  and  water  evaporation,  oomparteni,  08^ 

603;  70, 570. 
Measuring,  60. 976. 
Milwankee,  60. 977. 
RatniiBll  and,  ratio,  70»  287. 
St.  Clair  River,  70, 57a 
Various  places,  08, 978;  70, 526;  70, 1236. 
Water,  Florida,  82, 1207. 
Water  supply  of  canals,  71,  699;  72,  515,  521, 

73,  1008;  74,  605,  607,  520,  528,  ii,  95;  75,  U, 

547,  566;  70,  519,  526,  528,  ii,  97;  77,  386,  704, 

707,  756;  78, 293. 
Water  surfaces,  70,  533;  78,  1200,  1205,  1213, 

1226, 1237, 1241. 

Kramlrmttom.   (See  Surveys;  Sweeping.) 
Blasted  diannels,  93, 1586. 
Channels,  bottoms,  02, 2498. 
Must  be  confined  to  locality  spedfled,  not  ex- 
tended to  adjacent  land,  H.  D.  720, 62d,  ad. 

Bxesvmtkm.  (See  Batteries;  Breakwaters;  Canals; 

Channels;  Coflerdams;  Foundations;  Locks; 

Mortar  Pits;  Rock;  Sand;  see  pis.  46,  47,  49, 

50, 61, 56, 57.) 
Channels,  rock  in,  00, 2224. 
Clam-shell  dredges,  use  of,  Bufialo,  00,  SlOft. 
Cofierdams,  74, 312;  94, 1995;  95, 2907. 
CoflBTdams,  ibundations,  looks,  94, 1292. 
Colbert  Shoals  Canal,  99, 2272. 
Costly  work,  kKsks,  97, 2260. 
Dispositions,  intraooastal  canals,  H.  D.  391, 

63d,  2d. 
Foundations,  breakwaters,  00, 4120. 
Foundations,  bufldfaigs,  01, 3817. 
Foundations,  locks,  94, 1292, 1956;  00, 2769. 
Foundations,  mortar  platfbrms,  94,  450. 
Foundatkms,  stone  locks,  90, 1938. 
Oun  batteries,  93, 603. 
Locks,  95,  3583;  90,  3260;  97,  3430;  98,  1914, 

3542. 
Looks,  approaches  of,  00, 2926. 
Locks,  entrances,  00, 227a 
Mortar  pits,  00, 1002. 
Plant,  New  York  Harbor,  02, 2495. 
Quloloands,  control  of,  01, 913. 
Rock,  99, 697,  701. 
Rock,  Mississippi  River,  99, 2137. 
Sand,  93, 603. 
Water  Jet  employed,  channels,  99, 3158. 

Bxesvatloii,  Rock. 

CVwts,  Mississippi  River,  01, 2367. 

Excavators.    (See  Dredges.) 

Bzpansioii.    (See  Cement.) 

Exploifnc.   (See  Foundations.) 

Bzplosioxia.  (See  Blasting;  Dynamite;  Nitro- 
glycerin.) 

Black  powder,  dynamite  and,  comparison,  08, 
423;  77, 26. 

Craters,  formulie,  79, 36. 

Duration  of,  79, 37. 

Earth  waves,  80, 690, 604, 705,  TIZ 


Bzplosloiis--Continued. 

Fine  blasting  wortc,  tunneling,  94, 3199 
Froaen  nitroglycerin,  resolts  from.  7S,  31 
Fuses  for.  Hell  (3ate,  88, 6S7. 
Large  charges,  adjacent  obiiects  un&flect^d.  ? 

241. 
Methods  foUowed,  Hell  Gate,  86, fxSr. a«w 
Nitroglycerin  explosions,  discusskms  ot  66.  i 

335;  75, 523. 
Photographing,  Fkwd  Rock,  86, 691, 716. 
Pressure  gauges,  submarine  mines.  95,  S»' 
Rocks,  various,  effect  of  nitroglyoerci  en, 

91;  73,776;  77,355. 
Rock  waves,  destructive  effect  of,  77, 23.*. 
Sympathetic  explosions,  dynamite,  79,  r. 

Ezploaloiifl,  Crater. 

Preventfaig,  rock  blasting,  70,  lo07. 

Ezploaloiifl,  Deep. 

Rock  blasting,  08, 1932. 

Bxplosloiu,  Prematiire. 

Dynamite,  75, 534,  ii,  695;  76,  Ii,  665:  77,  Vi 
70,515. 

Kqiloslonfl,  Submailna. 
Pressure  gauge,  80b  406. 

Bxplosloiu,  Symiiatlielle. 

Dynamite,  80, 57;  85, 725, 739, 733:  86,  '^x 
Torpedoes,  80, 57. 

BzpkMlves.  (See  Dnalin;  Dynamite:  Mica  ro««i.| 

Nitroglycerin;  Powder.) 
Arrangement  of,  blasting,  75, 11. 2)0. 
Blasting  with,  91,  2706. 
Broken  rook  and,  ratio,  68, 423, 425;  69,  il  :i 

71,  733;  78,  877;  73, 935;  74,  ii,  39,  Ii;  7l 

U,82;  70,11,326,545;  77,352;  79,61.(^.1 

533, 535, 1135, 1508. 
(Crater  gange,  88, 354;  89, 479;  90, 403. 
Crater  test,  88, 353. 

Copper  cases  for,  corrosion  of,  HeU  Gtte,  US,  '>^ 
Echall's  patent,  08, 75L 
Ehrhardt's  patent,  08, 813. 
Ehrhardt's  patent,  trial  of,  68, 813. 
Energy  of,  comparison,  79, 36, 1507. 
Energy  of,  dynamite,  79, 36. 
Energy  of,  gun  cotton,  79, 3& 
Energy  of,  nitroglycerin,  79^  36. 
Experiments  with.  Hell  Gate,  83, 53T;  85,  :i 

72& 
Night  tests,  89, 496. 
Placing,  river  beds,  93, 1119. 
Power  tests,  90, 417. 
Rock  blasted  by,  ratio  to  exptatre,  80.  >^ 

81,864;  83,641;  86,  «8S. 
Sensitiveness  of,  90, 403, 4ia 
Small  charges,  rock  blasting,  05, 9& 
Testmg,  81, 58;  83, 637, 148& 
Tests,  81, 67;  83,  59;  90, 402,  413;  91,  ^'«^ 
Tests,  torpedoes,  84, 50. 
Wreck  removal,  68,  591,  607;  75,  Ur  'l^  '* 

931;  13, 1654. 
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F. 


actoiles.   (See  KaoafBetQKB.) 
alls  of  St.  Anthony. 
69, 210;  70»  278;  72, 309;  70, 1161. 
rreservatian  of,  71, 2M;  72, 396;  73, 408;  74, 

277;  75,366. 
Bock  fonnation  at,  79^  1161. 
Tiumel  under,  building,  70,  283;  71,  2M;  72, 
304. 

■lls,Nlaganu   (See  p.  2041  of  this  Index.) 
Discharge,  dumges,  11, 3024 

■Us,  Ohio. 

Making    ebannel    through    Indiana    Chute, 
pecollar  problem,  02,  I06i 

Udncs.    (deelCattiesBBS.) 

Building,  76, 11, 404;  96, 1876. 

Mud  and,  dike  material,  71, 835. 

Piles  and,  spur  dams,  93, 1563. 

Placed  on  end,  77, 989. 

Shore  protectton,  llissouri  River,  01,  8.,  898, 
401. 

Spur  dams,  93,1562. 

Training  walls,  93, 1563. 

Use  of,  genaraUy,  71,  826;  77,  9W. 
listenings. 

Cribs,  93,  3091;  95,  3119;  96, 3M& 
Feeder  lines. 

Buflding,  canals,  97, 3860. 

Estimates  for,  canals,  96, 3661. 

Surveys,  canals,  96, 2056. 

Meters,  conversion  of  measures  to,  table,  9Z, 
1995. 

Vtoces.   (See  Sand.) 

Sand  movement,  checking,  08, 2881. 
Perries. 

Types  proposed,  canaJs,  H.  D.  391, 62d,  3d, 
l%rry,AeilaL  (See  pi.  9.) 

Duhith^uperlor,  05,  l»72;  06, 1808. 

Operating  regulations,  05, 1973. 
Ferryboats. 

Detroit  River,  74, 606. 

"•««•   (See  Oss  Fields.) 

neldWork.  (See  Surveys.) 
Hydrography,  91,  348L 

nu.   (See  OttanaU;  Deposits;  Scour;  Sedhnent.) 

C«««»8,  canals,  01. 2086. 
Channels,  96, 2919. 

Cl»nnels,  dredged,  advantage  of  hydraulic 
dredges,  08,  «6.  ^^ 

^Mbi  fflatatenanoe  of,  efbot  on,  OS,  3607. 
edging,  rate  of  flu  during,  01, 1781. 1804. 
?«W«id  relation,  96!^ 
"WM3,  vahia  of,  increased  by  flU,  Jamaica 
^y,H.D.l506,60th.ad.  • 
™»by  cable  and  brush,  banks,  MiSBOuri 
»*^.H.D.46,e3d,iat 


Fill— Continued. 

River  beds,  08, 807. 

Scour  and,  dredged  channels,  03,  8060;  04, 

2390;  97,3041,3056. 
Scour  and,  Jetties,  06, 1536, 3286. 
Boour  and,  platthig,  01,  S.,  282. 
Scour  and,  rock  Jetties,  93, 8493. 
Scour  and,  surveying,  liiasisBippi  River,  01, 

S.,  44, 128. 
Trahiing  ashore,  02, 1486. 

FUUAnnuaL   (See  Fill.) 
Channels,  06, 3919. 

FilUBaitb. 

Cribs,  71, 658;  75,  ii,  186;  70, 1044. 

Fill,  Bock. 

0ams,  OS,  2825. 

Fmtnc.    (See  Ballast;  Canals;  Coflerdams;  Cribs; 

Dflces;  Dredgings;  Heorttaig;  Jetties;  Rivers; 

Bock;  StMie.) 
Coflerdams,  60, 240. 
Colbert  Shoals  Canal,  90, 2373. 
Crib  holes,  large  concrete  blocks  tor,  03, 3169. 
Cribe,  78, 163. 

Cribs,  furnace  slag  for,  77, 626. 
Dred^  channels,  95, 1036. 
I>redged  cut,  94, 3147. 
Dredglngs  for  bulkheads,  94, 2609. 
Dredgings,  dikes,  94,  1061. 
Oravelly'loam  material,  coflerdams,  86, 14|^1. 
Locks,  00, 3926. 

Loss  of,  grillage  bottoms  of  cribs,  69, 146. 
Kovement  of,  dikes,  03, 3031. 
File  and  brush  dams,  03, 3367. 
Bevetxnents,  brush  in,  77, 475. 
River  channels,  sewage  hi,  95, 2707. 
Bedixoant  as,  rivers,  95, 3860. 
Thrust  of,  cribs,  68, 338, 342. 
pmmf  Bafltns.   (See  Basins.) 

pmtng.  Sand. 

Crib  dikes,  70,  428, 433. 
Placing,  mortar  battery,  98, 644. 
Revetments,  68, 154. 
Sheet-pile  Jetties,  79, 466. 
FUtratton-    (See  Canals;  Rivers;  Water  Supply.) 
86.2022,2034. 
CiOals,  75,  11,  547,  566;  76,  537;  81,  571,  1152; 

86,1252. 
City  water  supply,  00, 2325;  12, 3468. 
Cost  of,  cities,  08, 2363. 
Drtaiking  water,  H.  D.  342, 61st,  3d. 
Drhiking  water,  not  a  case  of  hardness,  06, 

2106. 
Excessive  amount  of,  Florida,  77, 384. 

Experiment  in  Florida  on,  76, 636. 

B^lmants,  Washtogton,  D.  C,  07,  2294; 

08,2367. 
Methods,  Washtogton,  08, 2511. 
Rate  of,  various  soils,  76,  li,  67;  70, 1380. 
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FOtratton— Continued. 
River  beds,  09, 252. 
Water  for  domestic  tise,  80,  2361;  86i  2022, 

2034. 
Water  supply,  canals,  71,  639;  73,  1008;  74, 

505,  507,  520,  523,  11,  95;  70,  519,  526,  534,  ii, 

67, 97;  77, 386, 704,  707;  78, 993. 
Works,  filtration,  cost  of,  98, 8666. 

Flnancfnc* 

Foreign  waterwi^ys  (Merchant),  Sen.  D.  301, 
6l8t,2d. 

Finders.    (See  Range.) 

Flnlsb.    (See  Concrete;  Parapets.) 

Flie-controI  System. 

Features  of,  gun  l>atteries,  98, 13. 

Flieplaees.    (See  Forts,  p.  1797  of  this  Index.) 
Concrete  work,  in,  02, 2480, 2494. 

Flieprooflng. 

Brick  better  than  tiling,  04, 3837. 
Buildings,  04, 2852. 
Government  Printhig  Office,  01, 3811. 
Steel  buildings,  04, 3839, 3842, 3860. 

Fires. 

Ceilings,  04, 3841. 
Doors  to  resist,  04, 3845. 
Protection  from,  buildings,  04, 3850. 
Steel  buildings  to  withstand,  04,  3830. 
Window  framing,  04, 3844. 

Fifes,  Forest. 

Yellowstone  Park,  02, 3042. 

Flifns. 

Torpedoes,  89,  493. 

Flrtaf  Circuits. 

Mortar  batteries,  97, 753. 
Wiring  of,  97, 753,  *• 

Firfk&g,  judgment. 

Stations,  submarine  mines,  98, 744. 

Flzfns,  Proof. 

Concrete  mortar  battery,  94, 454. 

Flilnc,  ToOey. 

Mortars,  tests,  9/^  519. 

Fish* 

Dams,  eHeot  of,  73, 928. 
Passage  of,  dams,  01,  3515l 
Propagatkm  of,  82,  552l 

Fisli  Traps. 

Regulations  for  using,  Puget  Sound,  05, 255& 

Flsbways.   (See  Potomac  River.) 
Building,  dams,  96, 2248. 
Fox  River,  99, 2793. 

Fissure  Telns. 

Cause  of,  mines,  72, 1143. 

Flags. 

Substitutes  for,  shore-line  surveys,  94, 2799. 

Flanges. 

Covering,  steel  buildings,  04, 3860. 

Flashboaids. 

Scour  augmentation,  01, 2626. 

Flat  Cars.    (See  Cars.) 

Flats. 

Reclaiming,  dredgings  for,  95, 1206. 


Fleet,  CoaL   (8eepL3&) 

(See  Dams.) 
Preventing,  dams,  94, 19S3. 


Cords  and,  resistance  to,  riven,  74, 534;  75,  d 

369;  70,216;  78,380. 
Cross-section  soundings,  tareakwateis,  03, 2'i. 
Current  obeervatSoos,  70,  iii,  339. 
Current  observatlbos,  San  Frandsoo  Hirar. 

78,1306. 
Currents,  velooity  of,  TO,  556;  75,  il,  m,  < 

78,250,262,305,1306, 1308, 1315. 
Dist^arge  measurements,  Ol,  2201;  11«  va:. 
Discharge  observatkxns,  97,  3662. 

Floattng  Plant,  U.  S.   (See  p.  2137  of  this  b>k  i 

Floats,  Double. 

Currents,  observations  of,  93, 3666. 

Fl<iats,  Pole. 

Current  observations,  93, 1624. 

Flood  ControL    (See  Floods,  below.) 
00,2843. 

Banks  for,  H.  D.  81, 6ad,  Ist 
Bridges,  H.  D.  81, 6ad,  1st 
By-pass  system,  H.  D.  81, 52d,  1st 
California  Riven,  07,  2262: 
Channel  enlargement,  H.  D.  81, 621,  bt 
Channel  reetifloation,  H.  D.  81, 62d,  lit 
Diversion  for,  Puyattup  River,  H.  D.  i:  •*. 

60th,  2d. 
Drahiage  systems,  H.  D.  81, 62d,  1st 
Levees,  California  Riven,  H.  D.  81, 63d,  Ln. 
Levees  for,  00, 2845. 
Main  channel  system,  H.  D.  81, 62d,  1st. 
Relief  openings,  95, 3894. 
Reservofn  as  focton,  04, 2270. 
Reservoin  for,  98, 2859. 
Reservoir  system,  H.  D.  81, 62(1, 1st. 
Sacramento  and  Feather  Rivers,  maps.  TI  •' 

76,62d,  1st. 
Sacramento  and  other  California  riven,  II  ''. 

81,62d,  1st. 
SpiUways,  California  Riven,  H.  D.  M,  ^1  L^ 
Studies,  California  Debris  Commission.  II  - 

81,6»i,lst 
Tributary  control,  H.  D.  81, 62(1, 1st. 
Wein,  diverting,  H.  D.  81, 62d,  1st. 

Floods.  (See  Canals;  Disdiarge;  Forests;  Ri^^^^ 

(See  pis.  63, 64, 65.) 
Abutments  destroyed  by,  locks,  03, 1421- 
Arkansas  River,  60, 290, 351;  75, 634:  76.^^ 
Arrest  of,  reservoin,  60, 313, 324;  75, 5*\  '^i . 

669. 
Bank  proteetfon,  methods  and  cost,  Mlsisrf 

River,  la,  8887,  and  each  snnual  rei^rt  • 

the  Miasiaiippi  River  CommlsicBL  (^wF^ 
.  1067  and  1142  of  this  Index.) 
Banks,  eflect  on,  79^  1011. 
Ban,  deposits  behind  dams  formiog,  Hi  ^^^ 
Ban,  effect  on,  75,  ii, «?  ,507;  79^  lOia 
Breaks  from,  repaJring,  Missisippl  &^'  ^ 

S.,  210, 218. 
Cause  and  preventfon,  Mississippi  Bnv.  0^- 

2843. 
Cause,  Grand  River,  MkiL,  H.  D.  n,  6i)Ui  i ' 
Cause,  real,  MisslsBippi  River,  01,  £S1 
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Mississippi 


Caiue,    reservo/r   system   not    a. 

River,  oe,  1460. 
Causes,  river  bed  rising,  00,  4553. 
Claiins,  tide  sange  reoords  of  value,  04«  1647. 
Combinins  of,  riven  snd  tributaries,  9a*  28S3 

2887. 

Cannectlecit  Rtver,  68.  761;  75,  ii,  964;  78. 

255,  273,  372;  80,  «S. 
Crevassea  and  flood  areas,  Miasiasippi  River, 

12,3»77. 
Cievaoes,  efleet  of,  00, 4654. 
Damages  from,  MmTringnm  River,  98»  2100. 
Damagea  from,  repairing,  canals,  02, 1736. 
Dams,  dikes,  etc.,  effect,  04, 12J>7. 
Dams,  effect  of,  77, 742. 
Destruction  by,  causes  increasing,  01, 1107. 
Discbarge,  Callioniia  rivers,  H.  D.  as2.  fiotli 

1st.  • 

Discharge  of,  03, 3761. 
Discharge  of,  Kississippf  River,  93, 87B1. 
Dischar^B,  siphonage  system  to  aeoelento.  04^ 

8612.  ^^ 

Diversion,  canal  Ibr,  H.  D.  262, 60th,  Ist 
ElBect  of,  Cliippeva  River,  06, 2184. 
Eilect  of,  Mississippi  River,  12, 8713. 
Effect  of,  rivers,  04, 3803. 
Embankment,  canal,  bad  efleet  on,  11, 2048^ 
Forests  and,  relation,  98, 2860. 
Frequency  of,  and  iorestatlon,  Merrlmao  River 
H.  D.  0,  cad,  1st.  ' 

Heights  of,  basins  on,  efleet  of,  95, 3661. 

Heights  of,  changes  in.  Mississippi  River.  (M>. 
4551.  '         • 

Heights  of,  levees,  efleet  of,'94, 2967;  95,  3649 
Ice  dams  a  canae  of,  69, 108. 
nUnois  River,  69, 350. 

Increase  of,  due  to  ibrest  destruction,  75,  If 
172. 6ia  ^      ' 

Jetties,  efleet  upon,  04, 8188. 

Kanawha  River  (Great),  76,  U,  163. 

Keraiebec  River,  70, 601. 

Limds,  bottom,  protection  of,  CaUtomia,  H.  i>. 
362, 50th,  1st. 

^»»;«ney,  protection  of,  Califomb,  H.  D. 
»a,  sotn,  ist. 

l^a«*^,  dhrersioii  to,  H.  D. «»,  eoth,  Ist. 
{^^;;:'^Jf««PPiBiver,03,B.,61. 
"^^•dmtawi  of,  and  disadvantages  of 
mt-ofls,  01, 2345, 2346. 

!'  !S?  *''  ^*«^«ippl  River,  12. 3723. 
s,  effect  on,  06»  3649 

wAlr^":  """^  *""'   Mississippi 

'  !;;P;;^t  needed,  locks,  11, 2048. 

•"™^'1»»8T24 

'^5J^lRiv«;,ia,3721. 

n^etbods  and  cost,  Mlssla- 

annual  report 

►plOWtDdne;,?!'^  Commission  (see 

"^^'  »*thod8,  Misrisstppi  River, 


iindC;^"*^  River,  99.  »«7. 

^^'^tt,  95,  8673. 


Flood8--Continued. 

Mississippi  River,  68,  471;  69,  813,  821,  837, 

820,  336;  70,  282;  73,  472,  474,  621;  74»  644; 

75.  641,  663,  666,  606,  684,  676;  76»  602,  616; 

79,  1000;  80,  1660;  85,  2651,  2667;  OS,  3750; 

90,8484;  19,8718. 
Missouri  River,  69, 860;  75. 686;  76,  616. 
Movement  of,  99, 2906, 2007. 
Nfle,  e9.  827;  75, 666. 
Ohio  River,  69,  848;  71, 808,  407,  417,  422,  435, 

443;  75. 635;  76,  li,  801;  77, 644;  78,  814. 
Planes,  Mississippi  River,  H.  D.  60, 61st,  1st. 
Preventing,  and  relatioQ  of  water  improve- 
ments, Ben.  D.  301, 61st,  2d. 
Preventing,  reservoirs,  expensive,  98. 2860. 
Property  tn  regions  formerly  ik>oded,  increase 

due  to  XJ.  8.  improvements,  04,  S.,  25. 
Protection  against,  91. 1100. 
Protection    against.    Mississippi   River,   12, 

8887. 
Pulsations  of,  79, 786. 
BaHroad  oonstruotlon,  barrier  to,  08, 860. 
Raflway  traflic,  hindrance  of,  St.  Louis,  H.  D. 

772,  69tli,  1st. 
Red  Blver,  60^  851;  78. 642,  650;  75,  608,  616, 

606;  Te,616. 
Beduetioii  with  storage  reservoirs,  Ouachita 

system,  H.  D.  588, 62d,  2d. 
Rafogeea  by  reason  of,  aidlDg,  views,  MissisBippi 

River,  ISf  8724 
Itegnlatkni  of,  study  for,  Missouri  River,  H.  D. 

1190,  OOth,  2d. 
Relief  work,  by  TJ.  8.  plant,  Misslaslppi  River, 

lO,  8975. 
Remarlcs,  Mississippi  River,  08. 8.,  241 
Bemodtos  proposed,  Grand  River,  H.  D.  72, 

aoth,  lat 
Reaervoirs  a  cure  faistead  of  a  oanse,  Mississippi 

River,  H.  D.  42, 6l8t,  2d. 
Baaarvotrs,  efleet  of,  98.  2864,  2878,  2887,  2893, 


Reservoir  system,  efCaot  of,  06,  475. 
Rivers,  88, 1028;  90. 1878, 1487, 1489;  91, 1106, 

3413;  98,  1658. 
Rivers,  bars  of,  efleet  on,  75, 11, 477, 607. 
Rivers,  basfais  of,  effect  of,  95, 866L 
Rivers,  beds  of.  efleet  on,  98. 2902. 
Rivers,  affeet  on,  98, 1668. 
Rivers,  revetments,  effect  on,  98, 166& 
Rivers,  tributsries  and,  combination  of  floods, 

98,  9863,  2887. 
Sand,  action  on,  68, 866;  72, 132;  76, 11, 5. 
Scour,  locks.  03.  1674. 
Sediment,  eiSsot  on,  76i  il,  5. 
Susquehanna  River,  79, 1393. 
Tables,  Bed  River  of  the  North,  04, 2269. 
Tennessee  River,  OS,  679;  78,  766;  80,  1670; 

97,2287. 
Velocity  of,  92.  2905,  2907. 
Warehooses,  guarding.  H.  D.  772, 69th,  Ist. 
Waterways,  relation  to.  Sen.  D.  801, 61st,  ad. 
Yaaoo  River,  75,  687. 

Floods,  ArCiflciaL 
00,8336. 

Floods,  ComMiied. 

Rivera,  tribataries,  98.2863,2887. 

Floods,  Ezeessive. 

Heig;hts,  coatrolling,  9i^  86491 


I 
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Floods,  Notebto. 

Reoords,  St.  Louis,  H.  D.  772,  fi9th,  1st. 

Floods,  Sudden. 

Damages  expensive,  Des  Moines  Rapids  Canal, 
O5,16S0. 

Flood  Waters. 

Control  of,  rivers,  95, 3639. 
Disposing  of,  rivers,  95, 3639. 

Fioon.    (See  Concrete;  Locks.)    (See  pi.  12.) 
Arches  of,  building,  96, 4011. 
Briclt^Brork,  04, 3852. 
Buildings,  steel,  04, 3837, 3846, 3860. 
Ceilings  and,  Oovemment  Printing  OfQoe,  01, 

3812. 
Culverts,  locks,  94,  2303. 
Drains,  forts,  01, 912. 
Hemlock  lumber  in,  locks,  98, 2207. 
Linings,  forts,  03,  2380, 2382,  and  see  page  1797 

of  this  Index. 
Log  sluices,  dams,  96, 1836. 
Repairing,  locks,  06, 1434. 
Settlement  of,  forts.    (See  p.  1797  of  this  Index.) 
System  of,  bridges,  02, 2658. 
Wood  bkxsks,  04,3865. 

Floors,  Bilck. 

Smoothing,  07, 3473. 

Floors,  Concrete. 

Buildfaigs,  steel,  04, 3838. 

Flotation. 

Rock  removal,  70, 465;  74, 11, 222. 

Flow.    (See  Canals;  Channels;  Sluice.) 

Concentration  of,  Jetties  for,  rivers,  97, 2016. 

Concentration  of,  temporary,  rivers,  97, 2016. 

Equation,  general,  H.  D.  779, 61st,  2d. 

Formula,  water  conduits,  93,  4277. 

Grass,  eflect  of,  canals,  73, 1008;  78, 294. 

Irregularity  of,  rivers,  98, 2845. 

Measuring,  gauges  fbr,  dredges,  03,  S.,  158. 

Measuring,  Pitot  tubes,  03,  S.,  158. 

Open  channels,  73, 896;  76, 296. 

Resistance  to,  measuring;  increased  slope  em- 
ployed, 95, 3668. 

Uniformity  of,  rivers,  98, 2845, 2846. 

Water  power,  amount  required  fbr,  H.  D.  99, 
58th,  3d. 

Flowace.  (See  Canals;  Reservoirs;  Water;  Water- 
sheds.) 

Damages  from,  ouials,  93, 2763. 

Damages  from,  reservoirs,  00, 2787. 

Diagraming,  Tennessee  River,  H.  D.  781, 
60th,  1st. 

Formula,  watersheds,  98, 4280. 

Flowase  RIgbts. 

Reservoirs,  vicinity  of,  00, 2790. 

Flowers.  (See  Botany;  Plants;  Grass;  Chrysan- 
themums.) 

Fluids,  Unlimited. 

Body  moving  in,  resistance  to,  formula,  74, 
534;  76, 216;  78,  383,  532. 

Flume,  Adams. 

Supposed  value  of,  improving  rivers,  80,  177; 
81, 238;  82, 1755;  83, 242;  84,  244;  93, 2202. 

Flumes. 

Reservoir  dams,  96, 1837. 


Flumes,  Drop. 

Water-supply  system,  YeUowstone  Park,n, 
8044. 

Fluvfocraph  Station.   (See  pi.  72.) 

FInslilMiaids.   (See  Dams.) 
Dams,  98, 2344;  99. 2790. 

Flushlnff. 

Tidal  reservoirs,  91, 1156. 

Fogs. 

Nantucket  coasts,  H.  D.  536, 62d,  2d. 
Pacific  coast,  95, 3459;  00, 4504. 
Pitoting  in,  harbors,  Ol,  1013. 
Sandy  Hook,  93, 1080. 

Footins  Blocks.    (See  Concrete.) 

Setting,  concrete  breakwaters,  10, 2D5^. 
Strengthening,  Marquette,  10,  Z>S. 


•' 


Cost  per  horse,  04, 3736. 
Forehay. 

Fllltng  lo6ks,  St.  Marys  River,  H.  D.  " 
6l8t,ad. 
Forest  Fires. 

YeUowstame  Psrk,  02, 3042L 

Forestry. 

River  improvement  and,  Tennesse*  Er'T 
H.  D.  360, 62d,  2d. 

Forests. 

Destruction  of,  flood  inoease  from,  75,  :i  i" 

79, 1211. 
Evaporatkm,  effect  on,  70,  ii,  172;  79,  L'l: 
Floods  and,  relation,  98, 2869. 
Freshete,  effect,  nil  in  esse  of  ContA  - 

River,  H.  D.  1294, 61st,  3d. 
Greater  to-day  than  40  years  ago,  Con^ef  " 

River,  H.  D.  1294, 61st,  3d. 
Influence  of,  Merrimac  River  besin,  H 

62d,lst 
Rain&U,  eflect  on,  7«,  ii,  172;  79, 1211:  S4,  i 
Rivers,  eflect  on,  75,  ii,  172;  79, 1371 
Snow,  melting  of,  03, 344& 

Forests,  Burled. 

Erie  Harbor,  98, 2738. 

Formations.   (See  Geotogy.) 

Forms.    (See  Concrete;  Locks;  Gales;  V^-' 
Concrete  work,  forts.  (Seep.l79"oftbL^L'' ' 
Locks  and  dams.    (See  Locks;  D&mi;  ^ '  ^ 

Forms,  Concrete.   (See  pto.  14, 16, 25. 29 

FormulsD.    (See  Craters.) 

Fortteth  ParalM. 

Ezplorattons,  71, 1027. 
Fortress  Commander. 

Duty  of,  98, 579. 
Forts.    (Seep.  1797  of  this  Index.) 

Appropriations,  aUotments  of,  points  W 

view,  96, 9. 
Building,  contract  system,  objeciJons  to  9..  • 
Bunding,  cost  of,  decreasing,  cause  of.  97.  i 
Casemated  forts,  admJrabie  type,  i"^-^' 

River,  09, 62L 
Conditions,  88,  41L 
'  Electrio-U^t  plant  for,  97, 632. 
Land  of,  selling  price,  04, 461. 
Number  that  might  be  dispensoi  «i^ 
T«stlgatlaQ,8a,4U. 
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Tlaaaning,  BS,  4, 
nepmir  metbods,  0S»  2487. 
Sewage  reserroifB,  OJS  514. 
SewBee  syatems,  93. 643;  Off*  511;  9e»  '408. 
Sewese  systems.  Fort  Uooioe,  07*  663. 
Torpedo  and  d^anse,  dose  ocnuieetion,  82^  58. 
Wlaarves  far,  tniildJiig,  97, 700. 
Port  Sites. 

_    PabUc  perks,  ntfliistiaii  as,  M,  428. 
Poiindatloas.       (See   Betterte;    Breekw»terB; 
Brid^Bs;  Crfbs;  Dsios;  Oril]i«B;  Jettfes;  I^v. 
ees;    Locdcs;    Mortan;    Piers;    Bavetment; 
Riprap;  Ro«(k;  Sand;  Stone;  Timber.) 
Aqnedtiot  tnidges,  96, 3670. 
Bedrock,  depths  to,  bridge  building,  7S,  918, 
1050. 

Beda,  farts,  Oa,  3475.    (See  Forts,  p.  1797  o/ this 
Index.) 

Borings  tor,  gun  batteries,  06, 503. 

Borings  far,  break^raten,  07, 3247, 3289. 

Bonl^  dams,  OO,  3481 

Breakwaters,  73,353;  75, 57, 305, 306,309;   TS. 

12G9;  90,  3068;  00, 4000. 
Bridge  pier,  06, 3887. 
Brush  in,  cribs,  66,  Iv,  115;  67,  106;  BS,   121  • 

69,  00. 
Brush  in,  fiailure  of,  cribs,  69, 99. 
Building,  breakwaters,  98, 2752. 
Building,  ooncrete  dams,  96, 2302. 
Boikifaig,  locks,  04,  1826;  97,  2516;  98,  2308 
3543;  99,2483.  ' 

Building,  looee  gravel  beneath,  98, 2093. 
Bnflding,  mortar  batteries,  97, 676. 
Bnllding,  movable  dams,  96, 2252. 
BuOding,  submarine  mining oasemates,  oe,  47i 
Buildfaigs,  steel,  04, 8818. 
Clay  under,  settlement  of  foundations  on.  74. 
829,880.  ^ 

Coal  imder,  k>eks,  04, 1093. 
Compressible  Bofle,  74, 839, 830;  75,  U,  631. 
Concrete  blocks  iw,  breakwaters,  97, 2610. 
Concrete  in,  breakwaters,  98, 2753. 
Concrete  loeks,  08, 2482. 

^^^"oen^  pladng,  breakwaters,  06,  2860;  98. 
2753.  ^ 

Concrete  pladng,  lodks  and  dams,  88,  2W7; 
96, 1833. 

Crib  piers,  96, 3713. 

^'  7^f.;f®'  '*•  ^'  ^^  ^^'  **'  ^^' 

fflO.  76.  U,  671;  78, 1270;  89,  2365;  OO,  281-6; 

Vo,3134. 

^'^^^'  '1.  548;  72.  162,  163;  74,  23-t; 

^^Whwla,67.223:69.99. 

5?J^'^«akwaters,93,3302. 

^SnlJT*  ^' ^*"*' «aect  of  Ice  on.  87, 2068. 

^»^;f«nbstteries,96.509. 

^'^'*™g,lockj,94,2166 

»»tog  Bortar  putfor^a,  94.  461. 

«icanZ  «^^^*«»»  ^*  *^20. 

:mwJt  ^  ^"feakwaters,  OO.  4120. 
Zl      ^^''^•Runent  Printto*  Office,  01, 


Foimdatloiis— Contl9aod. 

Ezoavating,  looks,  94.  1293, 1966. 
Bzeavattaig,  mortar  platlbrms,  04. 450. 
Excavating,  reservoir  dams,  06, 1834. 
Excavating,  stoBB  locks,  96, 1038. 
Exploring,  levees,  00, 4862. 
Falling   foundations;  cribs,   masonry    super- 

atnicttue,  67, 323. 
Forts.    (See  p.  1797  oi  this  Index.) 
Grilla«B,  batteries,  96, 603;  97, 739;  98,  74& 
OrooiKl,  treaohenms,  concrete  piles  for,  04, 

3866. 
Qun  batteries,  97, 676, 738;  98, 747. 
Jet  borings  hi,  UkOcs,  97, 206a 
Laying  mortar  for,  00, 907. 
Leakage,  preventing,  looks,  94, 3166. 
Leakage,  reintoroing  to  prevent,  k)cks,  0O« 

1886. 
Levees,  90, 3812. 
LIghtbonses,  pier  ends,  OO,  4078. 
Loeks,  74,  880,  873;  70,  460,  888,  11,  631,  633; 

79,  1365,  1370;  06,  8857;  00,  4460;  01,  3302; 

04,3753. 
Looks,  dredgfag,  94, 1826. 
Looks,  mattresses,  94, 1378. 
Looks,  testing  pits,  95, 2393. 
IQ^oonry  dams,  98.  3308. 
UBBoary  soperstmotores,  67,  233;  74,   151; 

7^ii,890. 
ICats  for,  Jetties,  94, 1378. 
Mattresses,  building,  94, 1597. 

Mattresses,  dams,  89, 1003. 

Mattresses,  dlscardhig  of,  economy  of.  Jetties, 

9B9  2954. 
Mattresses  hi,  not  necessary,  Jetties,  Ol.  1668. 
Mattresses,  Jetties,  94,  1378,  3518;  9A,  1509; 

00,  4245,443& 
Mattresses,  necessity  for.  Jetties,  94,  3518;  00, 

Mattresses,  placing,  rock  Jetties,  00, 4469. 

Mattresses,  training  walls,  05, 1491. 

Monuments,  01, 3831. 

Mortar  batteries,  00, 907. 

Fectiliar  soil  movement,  tocks,  08, 1473. 

Pile  driving,  dams,  00, 6002, 

PHo  driving  from  derriok,  Ol,  923. 

Piles  in,  cribs,  72, 166;  78, 1186, 1188;  79, 1557, 

1658,  1590. 
riles  in,  locks*  04,  2166. 
PHes.  unreliable,  gun  batteries,  06, 503. 
PHto^,  ooncrete,  brick  buildings,  04, 3886. 
PlanSy  locks,  05, 2416. 
Pi^paration  of.    (See  Forts,  p.  1797  of  this 

Index.) 
Protecting,  stone  Jetties,  08, 8503. 
Pumping  out,  gun  batteries,  06, 610. 
Quicksands,  control  of,  locks,  04, 1828. 
Quicksands,  pocket  of,  effect  on  sheet-pile 

dams,  98, 1487. 
Revetments,  excessive  settlement,  72,  839; 

79,  1051. 
Rock,  depth  to,  Mississippi  River,  78,  918, 

1058. 
Rock  hi.  Jetties,  00, 4346. 
Rock  in,  mattreases,  preSorred  to.  Jetties,  05, 

1774;  00,  4245. 
Screw  piles,  htm  piers,  71,  666;  74,  II,  138;  75, 

11,174;  76.267;77,266L 
BOTtiffn^p|gia.98h2670w 
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F«>iiiidations— Ckmtiniied. 

Settlement  of,  cribe,  84, 186S. 
Settlement  of,  ezoessive,  dikes,  78,  939;  70, 
1051. 

Settlement  of,  gon  batterJes,  97^  677. 
Settlement  of,  dry  dooki,  Helder,  Holland, 

74,830. 
Settlement  of,  mortar  batteries,  97, 677. 
Settlement  of,  New  Orleans  custombonae,  74, 

829. 
Sheet-piling,  peculiar  overturning,  98, 1472. 
Soft  Bites,  gun  batteries,  98, 747. 
Spur  dams,  98, 1318L 
Stotues,  99, 8841. 
Stone  in,  cribs,  72, 122,  161, 164,  165;  78,  206, 

353;  76,ii,436. 
Stone  locks,  96, 1938. 

Subsidence  of,  Jetties,  88, 1323, 1328;  99, 1508. 
Testing  ground,  Oovemment  Printing  Office, 

01, 3803;  02, 711. 
Thin  mattresses,  advantage  of,  jettfes,  94, 2518. 
Timber  breakwaters,  00, 4090. 
Timber  for,  locks,  00, 2771. 
Trenches,  crib  building,  75, 306;  76,  ii,  671. 
Undermining  of,  preventing,  02, 711. 
Various  soils,  sustaining  power  of,  72, 766. 
Water,  in,  upon  material  likely  to  scour.  75. 

ii,  621. 
Water  Jet  borings,  locks,  97, 2068. 

Foimdatloiu,  Bmsli  and  Ttmber. 
Dikes,  76, 815w 

Foimdatioiis,  Concrete. 

Buildings,  04, 382&       • 

F«>iind»tion8,  Portable. 

Tents,  survey  parties,  98, 1887. 

Foundations,  Soft. 

Building  on,  dams,  94, 2151, 

F«>untatau.  <8ee  Electridty.X 

Irrigation,  02, 3044. 

Manmioth  Hot  Springs,  03, 2476. 
Fountains,  ArtttclaL 

98,8732,3733. 

Electric,  98, 3738. 

Flames.   (See  Iran;  Steel.) 

Bonld  dams,  00, 3482. 
Framing.   (See  Cribs.) 

Cribs,  93, 3001;  95, 3119. 
Franchises.   (See  Water  Power.) 
Freeslnf. 

Water  below,  75,  ii,  203. 
Freifftat.   (See  Railways;  Rates;  Waterways.) 

Barges,  shipping  by  barges  cheapest,  04, 1390. 

Charges,  Great  Lakes,  12,  2631. 

Docks  for,  97, 3192. 

Handling,  economical,  study,  Chicago  Harbor 
and  vicinity,  H.  D.  710, 62d,  2d. 

Low-rate  freight,  railroad  capacity  for,  74, 610 

Movement  of,  impediments,  Chicago  territory* 
H.  D.  710,62d,2d. 

Movement  of,  Mississippi  River,  H.  D.  50. 
61st,  1st. 

Movement  of,  railway  control  of,  Chicago  and 

vicinity,  H.  D.  HO,  62d,  2d. 
Quantities  of,  ezoassive,  rates  not  raised,  St. 

Johns  River,  H.  D.  llll,  60th,  2d. 
Rates,  00, 2373, 3624. 


I^Mcht— Cantfaiued. 

Rates,  canals,  Builalo  to  New  Tork,  00,  STi 
Rates,  canals,  rail  and,  96,3062. 
Rates,  compariaotn  of,  raifatMdt,  etCL,  n,  m, 
644. 

Rates,  St.  Louis  to  Uvefpool  vh  Nev  Orfcsss. 

00,237Bw 
Remarks  upim  transportation,  ooastil  tnCe. 

H.  D.  391,  eXL,  2d. 
Transfer   tseflities   should   be  prondni  h 

localities,  Kansas  River,  H.  D.94,63d,L«j 
TranslBrrlng,  cost  of,  Detroit  River,  74, 591 
United  States  freight,  reftasal  of  Centnl  Ptcf^ 
to  confiann  to  regulations  far  etxrmz,  1\ 
1117. 
Value,  detennhiing,  13, 3461. 
Vesnls,  freight;  duracteristks  of,  00,  WL 
FlelKhe  Bomts. 

Type,  best,  Mississippi  River,  10,  TSfiL 
Frelffht  Hotue. 

Details,  Kansas  City,  12, 2201 
Frelffht,  LoWHtKttt. 

Capacity  of,  railroads,  74, 610. 
Frelffht,  Pftckage. 
Handling,  97, 3179. 

Movement  of.  Great  Lakes  (Ifenhant),  Sri  T 
301, 61st,  ad. 
Freight  Sates.   (See  Rates.) 

Canalised  streams,  Latle  Kanawha,  09,  l<^ 
Channels,  improved;  hnnefldal  eflect,  10,  ^« 
Ohio  River  pofaits,  H.  D.  492,  eoth,  1st. 
River  and  land  rates,  MiaslsBippi  Blm.  l» 
1765. 

Iftesliets* 

Bridge  piers,  deterioratkm,  12,  ISIO. 
Controlling,  .proposals  tor,  Merrunac  Rir-'. 

H.  D.2,61st,lst. 
Dams,  effect  of,  Morimae  River,  Mass.,  II.  P 

2,6l8t,lst. 
Dikes,  effect  of,  04, 108& 
Forests,  effect  of,  donbtftd,  Conoeeticut  Kive. 

H.D.  1294, 61st,  3d. 
Propagation  of,Alta]Daha  System.  H.  D.  44 

62d,2d. 
River  ban,  cause  of,  76;  ii,  541. 
Fresh  Water.   (See  Salt  Water.) 

Salt  water  and,  cement,  effect  on,  9S,  39K 
Salt  water  and,  meeting  of,  deposits  at.  80, 9^ 
Salt  water  and,  quantities,  deUmUning;  l^ 
bor8,98,079. 
Frfctton* 

Coefficient,  lode  gates,  76,  U,  52. 
Coefficient,  various  suritoes,  75,  ii,  839. 
Easing,  look  gates,  11, 209& 
Frost. 

Effect  of,  concrete  work,  05, 1987. 
Green  stone,  deterioration  of,  96, 1916. 
Fnel. 

Cost  of,  dredges.  Off,  8086. 
Dredges,  U.S.,  12, 2154. 
Fuel,  OIL 

Dredges,  U.S.,  19,2611. 

(See  Blastfaig.) 
Bla8tfiDg,8e,687. 
Tests,  torpedoes,  89, 495. 
Pases,  Platiniim. 
Torpedoes,  84. 60. 


ieejL  2824  for  ez-1 
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6. 

■Uau.  (SeeJ^ies.) 
Bank  protection,  09, 3730. 
Bnuh  mata  and,  combination  of,  76^  574;  70» 

911. 
Faflore  of,  Jettlea,  86, 1395. 
Jetties,  80, 1208, 1222L 

Uissoorl  RiTer.   (See  p.  1025  of thJs  Index.) 
Sand-filled,  Jettlea,  74, 732. 

lOeries.  (See  Cablea;  Sbafta.) 
Blttfu  and,  rook  Uaatlng,  HaUeta  Point,  60« 
391;  7/S,  ii,  300;  77, 338, 333;  79,  (U,  378,  384. 

I9I.  (See  Drift.) 
Closing  of,  )ettlea  and  ahore,  adrantacpBoua 
elbct,  Aianaaa  Paaa,  H.  D.  680, 6Ut,  ad. 
udflnlnK. 

Propagating  Qaidena,  Waahbigton,  D.  C,  Ol, 

3716. 

Views,  Washington,  D.  C,  08, 3821. 

Mening,  Landacape. 
Sample,  Waahington,  D.  C,  Off,  2666. 

<w«-  (See  Tunnels.) 
luTidds. 
Big  Sandy  Riyer,  00, 3416. 

Suronnatton. 

Tnni»te,77.688. 

iuToTchca. 

Welsbach  Ughts,.preibrted  to,  OO,  814& 
XateHonae. 

Water  supply,  drinking,  H.  D.  842,  «Ut,  aa. 

^••w.  (SeeCulTBPts;  Locks.) 
^tes.  Automatic. 

^  docks,  08»  1968. 
L«48, 90^  85731 

a>tes,BeaMn9.  (See  Dams.) 
raanreof,03,l684. 

y«m,  heavy  wooden,  uSiun  of,  11,  3189l 
fwin,  steel,  superior  to  wooden  type,  11.  2139. 
Improved,  dams,  93,  2366. 
^^^88,  excessive,  causes  of,  08. 1684. 
^^J»8«f  exoessive,  Interferenoe  with  opera- 
'"n,0«,l6ia 

"iMm  ^^'  Jnipro^,  Allflghmy  Rtver, 

^to;l^»UTed,  08,1790. 
^^f'»*'^for,  06,1840. 

rjj^f^tog,  cost  Of,  Ohio  River,  11, 2142. 
5**J^^8,  improvements,  Off.  1842. 

«ever8lble,92,i830 
8ttotagfiM5tor,sto;iSldnonlowerfnMne.  11. 

Q«».Boul§. 


Gatoe*  Beau^trap  Sluiee. 

Type,  reversed  Parker,  03, 11536. 
Deposit  of  sat,  and  oonditkm  of  rods.MlssIsBlppi 
River,  07,1580. 

G««es,  Dxop.  

Fnonlng,  locks,  frames  replseed  wtth  concrete^ 

steel,  09*  1706. 

Osfee,  Owutd. 

I^oeks,  OO,  2082. 
Plaois,  08»  1922. 


Water-supply  system,  Yellowstone  Psrk,  oa» 
8044. 


Comparison  of,  7ff,  010»  020. 
Movable  dams,  60, 86, 529;  78, 540;  7ff,  il,  «08. 
rains,  caloulatlon  of,  7ff,  OIL 
Gfttea*  intermediate  Loek  Gatea. 

]>e8i8nin8f  Offt  2029. 

GfttsavlconX^k. 

74,787. 
OnlM»<^<^^    (See  pis.  38,  40.) 
OO,  4840;  04,  8760. 

Acid  in  water,  eflfeot  of,  destructive,  00, 1781. 
Abatments,  designing,  OO,  2075. 
^^goUoiagta,  stripping  of  tombuckle  threads, 

11, 2100. 
Ancbors  for,  00, 2062. 
Assembling  of,  Off,  2008. 
Axles  «nd  wheels,  indication  fior  need  of  heavier 

ooDstmction,  lit  2138. 
BieakagW'  frtqnent;  indfcsatlve  of  gennal  de- 

t^riotmtkm,  11,2138. 

Bonding,  98, 20«^ 

Cafasan  type,  ^^^^i^^*  ^^' 

?^.  swHt«an«it  attmoB,  oi.  xu. 

?;^^g,r,»vti.7*.TN,8l9;  77.881;  78, 8M. 
^••^^BlH>W»,»0.aO»;  7<l.fltS;  78,73». 

?s^of:'7r4r«,«o;77..,B. 

■m^-.  River.  70»  **t  *"*• 

?SLSn  coefflctot,  75.  U.  839;  76,  U.  ML 

J^,  U.S..  7a.  «»,*»:  78. 8M. 
J^SSee,  can-.  •»•»'»• 
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Gates,  Lock— Oontlmied. 
Life  of,  08*  2187. 
Loulsvffle  and  Portland  Canal,  79,  4B9»  4B0; 

77,610;  78,780. 
Lower,  designing,  95, 8039. 
Material  for,  95,3088. 
inter  sm,  attaching,  73,  460;  78, 736, 743. 
inter  am,  fialluie  of,  73,  452,  460;  78,  734,  736, 

743. 
Movement  of,  transrerse  to  lock,  78, 804. 
Movement,  vertical,  repairs,  12, 3624. 
Operating,  appliance  for,  87, 1743. 
Operating,  chains,  undesirable,  98, 1800. 
Operating,  machinery  for,  75,  783;  76^  664^ 

77,  639,  540,  618,  734;  78,  741,  773,  804;  79,. 

1153, 1155, 1384, 1294;  98, 3272;  97,  2976;  oe, 

1305. 
Operating,  obstruction  of,  sediment,  76,  759; 

77, 611, 618;  78, 743, 781, 787;  79, 1294. 
Operating,  obstruction  of,  weeds,  78, 741. 
Operating,  power  for,  98, 1921. 
Operating,  steam  for,  80, 1730;  81, 1904. 
Paint  for,  best,  00, 4331. 
Painting,  00, 4331. 
Plan,  wide  locks,  78, 804. 
Plaquemine  Locks,  05, 1450. 
Pressure,  91, 3351. 
Raising  of,  repair,  93, 2482. 
Ramming,  effects  of,  11, 2424. 
Rammed  by  steamship,  Poe  Lock,  11, 2424. 
Rapid  decay,  95, 2361. 
Readjusting,  09, 1472. 
Recesses  for,  sheathing  of,  rapid  decay,  95, 

2360. 
Recesses,  reducing  deposits  in,  09, 1779. 
Repairing,  93, 2482;  04, 2107. 
Repairing,  draining  canal,  99, 2549. 
Repataing,  raising  for,  93, 2482. 
St.  Marys  Falls  Canal,  77, 922. 
Scour,  concealed,  under  gates,  02, 1892. 
Sills,  designing,  calculations,  95, 3040. 
Starting  of,  fBcUitating,  device  for,  95, 2359. 
Strains,  discussion,  73,  452,  460;  75,  910;  78, 

734,  742, 1338. 
Stresses,  calculating,  95, 3037. 
Suspended  form,  85, 1757. 
Tests  of,  95, 3587. 
Timber  of,  preservation,  78, 780. 
Types  of,  95,  3029. 
Valve,  combination,  76,  ii,  416. 
Valve,  safety  latch,  93, 1734. 
Valves,  details,  02, 1948. 
Wheels,  cast-iron,  replaced  with  fofged  steel, 

09,178a 
Wide  lock,  78,804. 

Gates,  Sea. 

To  prevent  mingling  of  salt  and  fresh  water, 
H.  D.  836, 61st,  2d. 

Gates,  Sluice. 

Improvements  in  operation,  00, 2010. 
Steam  to  clear  ice  from,  00,  2010. 
Towers  for  counterpoising,  09, 2010. 

Gates,  Steam-Lock. 

Operating,  80, 1730;  81, 1904. 

Gates,  Steel  Lock. 

Building,  processes,  95,  3026. 
Designing,  95, 3028. 


Distortion,  95,  a04L 
Erecting,  95, 3885. 
Inspection  of,  95, 3035. 
Lock.  95,  3585. 

Gates,  Tatnter. 

Reservoir  dams,  01«  2314. 

Gktes,  Wooden  Beai^^rap. 

Wooden  type  a  failure,  11*  2139. 

Gauffe  BuDetiiis. 
Forms  of,  93, 4222. 
Iron  frames  for,  97, 1940. 
Mississippi  River,  93, 3654. 
Plates  for,  97, 1940. 

Gange  Beadlncv.   (See  Elevations.; 
Big  Sandy  River,  96, 2318. 
Bulletins,  forms,  93, 4222. 
Cape  Fear  River,  93, 1406, 1418;  95,  i3.x>  \Xa 
Chicago  Harbor,  93, 2806;  94,  2137. 
Chicago  River,  95,  8700;  96,  2579;  07,  r*^. 

98,2421;  00,3784. 
Columbia  River,  93, 3514;  95,  3542. 
Contentnia  Creek,  93, 1386;  95, 1314. 
DetroH  River,  OO,  4003, 5389, 5394. 
Doboy  Bar,  97, 1542. 
Duwamish  River,  98, 3109. 
Fox  and  Wisconsin  Rivers,  99, 2397. 
Fox  River,  00*^  3724. 
Green  River.  97. 2509. 
Hudson  River,  95, 900;  96, 826. 
niinois  River,  93,  2827;  94,  2156:  95,  Ts 

96,  2602;  97,  2819;  98,  2439;  OO,  3S02. 
KalamasoQ  River,  98, 2544. 
Lake  Erie,  00, 5357. 
Lake  Superior  and  Mississippi  Canal,  96, 2£:, 

2430 
Licking  River,  00, 81S1. 
Little  River,  93, 2068. 
Marquette  and  Copper  Harbors,  OO,  3640. 
Mississippf  River    (See  each  annual  report. ) 
Neuse  River,  93, 1392;  95, 1320 
Ocracoke  Inlet,  94, 1001;  95, 1311. 
Ohfo  River.    (See  each  annoal  report.) 
Ogdensburg,  N.  Y.,  93, 4»4. 
Osage  River,  93, 2186. 
Oscillation  of,  Lake  Snpeifor,  87, 1983. 
Ouachita  River,  93, 2093;  94, 1464. 
Pamlico  and  Tar  Riven,  93, 1384;  95, 1311 
Red  River,  95, 1861. 
Reducing,  99, 3478. 
Sacramento  and  Feather  Rivers,  95,  »06;  9; 

3360. 
St.  Clair  and  Detroit  Riven,  00, 5394. 
St.  Francis  River,  98, 1627. 
St.  Johns  River,  93, 1624. 
St.  Marys  River.    (See  each  annual  npor, ,  <:« 

Miscellaneous  Index  p.  3041.) 
San  Joaquhi  River,  95, 3296. 
Tennessee  River,  96, 1921;  00, 2966. 
Trent  River,  93, 1388;  95, 1316. 
Warrior  Rivw,  OO,  2186. 
White  River,  96, 686;  97, 2491. 
Winyaw  Bay,  95, 1354. 
Takoo  River,  94, 1508. 

Gauges.    (See  Bench  Marks;  Cnoer;  Pii::;:.: 
Riven;  Water.) 
90, 1336, 1340, 1416. 


Rivi 


^T^^^JS'dtn Dufldlng,  OO,  ^788. 
Arraii«B«»«°*' rvT  oa.  3564. 

^'"^Z^eStci  of,  W.  »»• 
b;^^^;,fcri,  wdortton  of.  MfaataJpi 

,-^Sittag  to,  !»<»«  »»'  **taataJppJ  KlTor, 

•■•O     R17*    76»  "**'» 

fl«  ^SST^.  »"»^^^*  itiv^9r;  itas. 

^]^j^iieiit  ol,  flo"*  *»«».  detarmtabg,  86. 

R«d  River,  »«•  l**' 
—  • »,  93,2058. 

,  tor,  97. 1988. 
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_  AtitoioJrtie- 

^1270. 

B«s,1Maplii7* 

^taeB  indicator,  04, 406S. 

»78. 


:^uildlng,  Sa,  1313. 

Pressure. 
■■Ian,  7ft,  il,  823. 
<...^«j,  explosions  of,  9ft,  fiao. 
inbnurine,  exploBhreB,  80,  495. 
— K^s,  Seif-cMordlng* 
:»Os8ls8ippi  River,  97, 3683. 

•^KM,  8«it-4csi8terliic. 
>«»  3572;  00, 5324. 

»«w  sdi-n^hurtig,  08,  aesft. 

^'^'•^'^gisUring,  oa,  2514. 
»«•«,  Weil. 
-**^**»'01,2861. 


:^To«t  OdL  !SS"' »«  1«8.     , 

lUS.  ^^  *"  "Wd,  Savannah  Bhrer,  ,4^ 

,»S,a8ft   "^  "•  "S;  77.  ,008; 

(tthivi.  ^ 


•  562:  70, 
259,  262, 


Gaurlng— OmtlxLiied. 

Ouachita  and  Black  Rivers.  98,  1610. 

Resdings,  survfjy ,  IxKskport  to  St.  Ix>uls,  H.  D 
253, 69tli,  1st. 

Red  River,  03,  1974. 

Rivers,  93,  2058. 

St.  Johns  River,  »3, 1633. 

Savannali  River,  04, 1137. 

Southwest  Pass,  «0»  IMl- 

Tides,  94,  1138. 

Water  coxwiults,  91%  4D04. 
Gaocraplilcal  Posiaons.   (See  Bench  Marks.) 

Lakes,  70,  ill,  55,  96. 

Mississippi  Kiver,  ©9,3375. 

TrSSi^tlon,  Ml«ouri  River,  93, 3942. 

Lake  Wiiiiill>eK.  ^^J^^k  ma 

Mississippi  R«^««^  ^^'i*!^,  *:^"    70    285:  7ft, 
Mississippi    »«▼«<•'  headwaters,  70.  285,  70, 

MS;:i>S^k?;r1;T^.y,7ft,386,380,«l;^ 
St.  Fnocto  »*I^'^*;^- 

«■«»  "^/^I^ik.  «i. «». "».  «>«• 

Tennessee  i*-*^*"  »  ^  -,07 
Western  rivers,  es,  307- 

Gwapby.  ^^^^^ 

minois,  --=*    ^*^- 


760. 


®^»  173.^ 


Sear^^;^^- 

Blsck  ^^vZrVa.  1129, 1146. 

Cooea  VaUey,  O*.  J^^^^  ^  Mississippi  River, 
Data  concerB*tt«' 
95.  3708.  j^,  07,  286, 305. 

Elk  River,  TO^  »^     ^araUel,  71, 1027. 

Exploration  t^iS!  Ma^*«  ^"^'  ''•  ""• 
Features,   o»»* 

62d,  »<*-       ._^-    715,  392. 
Lake  VtPXiil^  ^'J;«r,  76, 717. 
Little  TexHJ^^J^  3063. 

Recess***"*'  ,3,  651. 
West  of  10*^ 

«      -«       CS«^  ^^f  rtvew,  04, 1092. 
^t:^  -  -*'^C^«-    (See  pi.  70.) 
C^etn^^^^^^  4004. 
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Bridgn,  «ffact  on,  78. 1401. 

Laveas,  93,3850. 

Water  conduits,  03,  eSi, 


9,He3. 


Gi— «  LaVm-CdBtt 
Cbuta,ooM  tupa 
OmcU,  fssiunc*  o 
■,96,30 


(3»Banki.) 
Bank  proMctlon,  9*.  33S&,  3901. 
Ccet  of,  bank  vork,  Uhslsilppl  Rivet,  12, 387a 
(3»  annual  reporti,  Ubslsjlppl  Rlrat  Com- 
mlskin,  p.  IfiST  and  1143  of  thb  Index.) 
UDchloa  tor,  economj'  at,  01,  S.,  350. 
Road  Bcn^iei,  bwika,  01, 3115. 
Oradlnx,  Bank.    (Sua  pi.  SI.) 

llacbhia  lor,  and  Improvemeiit  of,  OS,  S.,  113. 
Oradlnv,  Hydnullc. 
93,3134,377g. 

Banks,  OB,  3TT4, 3825, 3830;  B«,  Xli;  00,  Vii. 
Htoouri  Rlrar,  OB,  381L 
Noiilail9ad,90,3ei3. 
1,  91.3145. 


Baiga  for,  *6, 511. 

Cargoes,  handling,  97,3210. 
Fnlghl,  handling,  97, 3106. 
SUpmenls,  Hissbsippl  River,  S3,  3700;  C 
8.,  33. 


I,  G». 


Clushln;  atieuglh,  16, 11, 840. 
■Ilea  In,  excess  of,  ellect,  72,  G 
Snis  of,  laying,  locb,  00,  2258. 

Dipper  or,  dradgn  woikhiR  as,  B4,  811. 

Flmrlncanala.  affect  on,  73,100^  7S,»4. 

UaU,  TO,  1088, 1D72,  1074. 

Oats  and,  bank  pntactlon,  98, 1010. 

Sand  movement,  cbecklng,  OS,  au:  00,  na, 


Qrus,  B< 

Satisbclory,  03,  2485. 

Siap«i,prot«tlon  of,  75,773;  78.748;  78,035. 
Otaaa,  HoilaiuL 

Sand  dunee,  leclamatlon  of,  04,  2587;  08,  803. 

Banks,  Oblo  Rlvei,  SB,  1840. 

Ballast,  criba,  99. 2835. 

Ban,  [onning  of,  78,  S41. 

CoDcratalii,00.978. 

Bock  and,  cribs  better  than,  plan.  88, 17«1. 

Stone  and,  compariun  of,  ooncrala,  00^  B7B. 
Oiwni,  Boies  ol. 

Brush,  boldlng  ol,  03, 1720. 
Gravel,  Looao. 


Conunvca  wUb 

H.  D.  304,  Slat, 

Considered  as  0. . 

840. 
Currants,  dliactlO] 
DeHnltlon  of,  97, 
Dbastara  on,  68, 
Dbcbarga,  67,  » 

017;  10, 1714. 
Dischaiga,  meas 

Docka.  Iron  ore,  1 
Dialnage  of,  bj 

riven;  evidence 
Dradging,  naulta 
ElaratloDS,  ate. 

River,  etc.,  01, 
FtamKl;  dialoed 

slppl,  BS.308,  4 
Freight,  package, 
Oauges,  compaiia 
Levels,  affect  ol  I 

678,  SIst,  Id. 
Lav^,  fluctuatlo 


X  2CH1   of 


Graval  aiiaala  (See  Shoals). 
Great  Lakes  (Lake  Erie;  Hubon;  si 
this  Indai;  Commerce;  Sutrefi.) 
Ann,  98,  2847, 3848, 3880. 
.     Boots  of,  not  adapted  to  Mlisisalppl   River 
tiBaic,H.  D.  SO.eisl,  l9t. 
Bottom,  cluiactar  of,  deapeat  parts,  71,  1011 
7S,3M,3». 


Levels;  Invistlga 
13,3545. 

Levels,  legulatlDi 
Levels,  varUtloui 
Uagnetio  variatlo 
Ulnlmum  tempei 
Flar,  settlemoit  c 
Shipping  of,  onsi 

SO.eist,  iBt. 
Shoals,  pecuUarl] 


Eurbcei,  68, 081. 
Surbcca,  oacUlatl 
OS,  88,  0S3;  60 


Tempeiatiire,  vai 
Tides,  ee,lv,  93; 
TldewoUc,  helghi 

71,80;  77,1107 
Tramc,  ore,  1*  3 
TrafSca  and  routi 
Trlaogolatkm,  1< 
Vfasela  on,  dtma 

74,  GOl,  614;  71 

Water  levels,  cor 
WaurdMd  of,  08 


See  p.  2tf24  far  ex-1 
plana  tiojis,  etc.   J 
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Watorwmy  inm,  to  Onl/,  H.  D.  137-1^  6tet  3d 
WrecJkB,  lOb  aOB8. 

Sxfilascs*    (See  Cribs;  Foandatkuu.) 

Bottoms,  criba,  68, 1S2, 183;  70, 191. 

Bottoms,  fllUng,  loss  of,  60, 1«. 

Building,  criliB,  83, 3110;  97, 3078. 

Bufldlnes,  04,  3S38, 3860. 

Foundations,  gun  hetttrim,  90,  503;  97,  Tao- 
9S,  747.  ' 

Sralns.       (See    Bnuli;  Concivte;   Goontflrtbrts* 
HurdlM;  Jectla;  Ripnp;  Spun;  Timber.) 
Bank  protection,  98^  3717, 3730. 
Bonding,  Mttios,  04, 3887. 
Revetment  better  Uiao,  jetties,  05, 3315. 
Sbore4ine  protecUoD,  05, 3010. 

abates,  effect  upon,  St.  Angnstino,  Fk..  n:    r> 
680,  «ad,  ad.  f         .  XX.  MJ, 

Srofns,  Bur. 
901,2720. 

violiis.  Timber. 

DOces,  77,  ar«. 

Jetties.  7«,  1007;  70, 180, 188. 
Iroitnds. 

Reclaiming,  methods,  Wsshlngton,  D.  C,  08, 

Testing,  ionndatloiis,  01, 3803. 


1 


Ihiluib-Superior.  08, 1901. 

3ionnds,PaMte.   (See  p.  2040  of  this  Index- 
pi.  68.)  • 

Art  commlndon,  D.  C,  13, 3517. 

GvTQiiittng* 

Ancbor  Iwlts,  00, 9781 


OmbMns* 
96^1023. 

Ouaide.    (See  loe  Ouardt.) 

Gudgeon. 

Setting,  concrete  work,  03,  MBO. 

Gulf  oC  Meileo. 

Formerly  extended  up  MlaiBippI  River  to 

Dubuque,  68, 313. 
Level,  94,  27M. 
Level,  obuiges,  06, 3178. 
LittOTal  curmts,  74,  738;  75,  94);  77,  «B; 

81,  1353, 1360. 
Bbore  Unee,  unstable  cbaneter,  79, 0i93. 
Waterway  to,  ftom  the  Lakes,  H.  D.  1374» 

01at,3d. 

GoU  Streem 

Velocity.  76.373. 

Gun  Battariee.   (See  Forts,  p.  1797  of  this  Index.) 

Gvn  BloelcB.    (See  Forts,  p.  1797  of  thJs  Index.) 


Wiaoka  of,  removing,  cniarteston  lEaibor,  78, 
738. 

Ounrattoit* 

Dynamite  end,  comperison,  81, 58. 

ErploBive  enersyi  79, 36, 

tJee  of,  New  Heven,  71*  773. 
Gnnflie.     (See  p.  1707  of  this  Index.) 
GiinUfts-    (Seep.  1797  of  this  Index.) 
Gun  Platforms.    (See  Concrste,  and  p.  1797  of 

this  Index.) 
Guna.    (Sae  p.  1797  of  this  Index.) 

Ifagnata,  Improvised,  88, 354. 

BmUbm,  device  for,  98^  810. 


/ 


B. 


po»4iiTiiig,aa,iMi. 

Pfl^^rtrlai,  88,  lis*. 
IC  -aibar  Landg, 

lSW,«OUi,Jil.     ^^      '^'  '       **• 

""^^1^  (8"Pa37.fthl.In<te.) 
*'«««»te>«TWhlfctty,08,i,ij. 

r  ^^'  ^1.  883,  884;  Cberboorg.  71. 


^^.PJ«»,  Jimalca  Bay,  n.  Y.,  H.  D.  1M6; 

^^ST"^"*  ^'^.ter.).  aoxfUTy.  03, 
"^-  tK)c,  740.  63-2— vol  2- 


30492' 


Harbors — Continued. 

Bulldiaads,  plane,  Jamaica  Bay,  N.  Y.,  B,  D. 

1506,  00th,  2d. 
Ctepacltlee,  DulutlnSuperior,  10, 2061. 
Channele,  cross  sections.  Mobile,  07, 1006;  08, 

1436'  CM1^3I88> 
Coouneive;  kinds  employfng  harbon  (King- 
man), H.  D.  834, 61st,  2d. 
Oontraotlon  works,  effect  of,  Savannah,  H.  D. 

131,  30tb,  1st. 
Cnos  sections,  Sandusky  Harbor,  05, 3090. 
Citjae  sections,  Savannah  Harbor,  06, 1287. 
Cumnts  in,  Oraat  Lakes,  H.  D.  82, 59th,  3d. 
Currents,  velocity  of,  determinfaig,  06, 1237. 
D«ep    cbaanels,    breakwaters   necessary   lor. 

Lakes,  OO9  3773, 
Deep  cbanneb,  planning,  07, 1257. 
Deepening,   intraooastal  waterways  to  take 

place  of  harbors,  Florida,  H.  D.  675, 63d,  2d. 
Depths  and  widtba,  proper,  for  modem  00m- 

meice,   Mobile  Harbor,  Ala.,  H.  D.  657, 

61st,  3d. 


-62 
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Haftioni--€antlniied. 

Deptbs,  incnaaed;  souioe  of  d«iiuaid  for,  Port- 
land, Me.,  H.  D.  489, 6ad,  ad. 
Depths  in;  wind,  effect  of,  67,  218;  08»  154, 

171;  H.  D.  63,  seth,  1st. 
Depths  in,  detenninbig,  98»  1237. 
Depths  in,  great  increase  of,  OOw  4200. 
Depths  in,  required  in  lake  harbors,  67»  17, 34, 

252,  255;  78,  343;  74,  213;  76,  ii,  543;  77, 

113,047,053. 
Design,  Great  Lakes,  Chicago  Harbor,  and 

vicinity,  H.  D.  710, 62d,  2d. 
Destroyed  by  moving  sands.  Grey  town,  Nicara- 
gua, report.  Isthmian  Coram.,  1890-01. 
Deterioration  of,  caoses,  97, 2771, 8770. 
Development,  Dulnth-Superior,  H.  D.  1506, 

60th,  ad. 
Dikes  for,  80, 764. 
Discharge,  Charleston,  9A,  1180. 
Discharge,  Savannah,  96, 1222. 
Dividing  line  between  U.  8.  and  other  au- 
thorities, 76,  ii,  556. 
Dredges  suitable  for,  Wfhnington,  Del.,  H.  D. 

350,6ad,ad. 
Dumpings,    regulation   of,    DulutlKSuperior, 

10,aD61. 
Entrance,  advisability  of  private  interests  re- 

construcdng,  Tndiana  Harbor,  Ind.,  H.  D. 

600, 6ad,  ad. 
Entrances,  bars,  97, 2770. 
Entrances,  breakwaters  for  protection,  proper 

types,  09, 1006. 
Entrances,  covering,  breakwaters  for,  74, 235. 
Entranoes,  deepening,  methods.  Great 'Lakes, 

04,3067. 
Entranoes,  foroes  acting  on,  97, 2777. 
Entrances,  funnel  shape  of,  correcting,  97, 

2771. 
Entranoes,    navigating   through,    difficulties, 

Great  Lakes,  H.  D.  62,  fiOth.  1st. 
Entrances,  piors,  effect  of,  97, 2775. 
Entrances,  sand  closure  of,  dikes  to  prevent, 

96,3101. 
Expansion  basins,  need  of.  Great  Lakes,  H.  D. 

62, 60th,  1st. 
Expansion  basins,  pier  harbors.  Great  Lakes, 

06,1821. 
Extension,  planning,  Great  Lakes,  H.  D.  638, 

6l5t,2d. 
Factors  of  a  good  harbor,  H.  D.  1067, 61st,  3d. 
Freight  handling,  economical  method,  Chicago, 

nl.,H.  D.  710,62d,2d. 
QnagjtDg  in  96, 1225. 
Hawaiian  Islands,  H.  D.  609, 62d,  2d. 
Ice  in,  formation  of,  87, 2353. 
Improvement  of,  effect,  H.  D.  1067, 61st,  3d. 
Improvement  should  be  oonflned  to  general 

area,  H.  D.  1067, 61st,  3d. 
Improving,  jetties  for,  Baltic  harbors,  81, 1060. 
Improving,  pier  extension,  economy  of,  95, 

8109. 
Injury  of,  artificial  deposits,  81,  1679,  2486; 

83, 1606;  85, 1820;  86, 1002;  87, 724, 1088. 
Injury  of,  city  dumping  in,  76, 11,  430;  77, 028. 
Ii^ury  of,  obstructing  and  dredging  riven  at 

harbors,  75, 287. 
Injury  of,  private  dredging,  73,  205;  78,  201; 

74,4,207. 


Harbora— Contfaiued. 

Injury  of,  private  eocroaduneote,  eapaali 

and,  74, 202, 207;  76, ii, 535;  77,SS,IS. 
Jetties,  effect  of,  in  20  yean,  Afhish  ?■ 

H.  D.  630, 61st,  ad. 
Jetties  and  breakwal«n  kf  lonniDi,  E.  0 

1067,  61st,  3d,  and  report  of  IsthmiicaBi 

ConmL,  1809-OL 
Jurisdiction  over,  73,  828,  887;  74,  %&:  71 

512,  826;  76,  436;  77,  828,  038,  9«;  79,  fl 

1362,  1721;  81,  742,  766,  3422;  82,  SMS.  ^ 

1606;  87, 724;  88,  628. 
Lack  of,  retarding  devetopment  of  'Rmm 

Islands,  H.  D.  608, 61st,  ad. 
Lines  of,  locating,  95, 2423;  96. 2130. 
Locations,  bays,  Monteray  Bay,  Cal.,  H.  & 

1084, 61st,  3d. 
Locks,  at,  99, 2aB8. 
Navigation  through   aided  by  out«r  bmk' 

water,  03, 20C4. 
Patrol,  need  for  in  large  harbofs,  05,  \^ 
Pier  extension,  economy  of,  95, 3100. 
Piers  in,  plans,  Jamaica  Bay,  K.  Y.,  H.  B 

1506, 60th,  ad. 
Piers,  proper  length,  Indiana  Harbor,  H.  9. 

600,62d,2d. 
Pilotage  ratca,  effect  of,  Chariestan,  H.  D.  ^ 

62d,2d. 
Pilotfaig,  fogs,  01, 1013. 
Planning,  Hawaiian  Islands,  :~  I  833,^1^ 

2d. 
Protection,  detached  breakwaters  for,  99.  S4 

2816, 2818. 
Providing,  small  lakes.  Lake  of  tlw  V00& 

H.  D.  1276,6Ut,3d. 
Railroad  connections,  new  harbors.  JasiM 

Bay,  N.  Y.,  H.  D.  1506,  eoth,  ad. 
Regulations,  Duluth^uperior,  09, 1909. 
Regulations,  San  Juan,  P.  R..  H.  P  'i 

50th,  Ist. 
Remarkable  improvement  of,  Saa  Pedro, « >i 

00,4200. 
Rivers  and,  defense  of,  planninf ,  95, 4. 
Salt  water,  fresh  and,  quantities  decerning 

96,070. 
Sand  deposits  in  shdtend  haibon,  08, »' 
Sand  movement,  96, 1190. 
Selection  of,  facton,  St.  Andrews  Bsj.  Tm 

H.  D.  12, 61st,  1st. 
Sewage,  settlement  of,  98, 2800. 
Shoaling  sewage  a  cause,  97, 1251. 
Swells  in,  preventing,  Duhitb,  H.  D.  83, 5^ 

2d. 
Terminals,  responsibility  for,  H.  D. »,  ^ 

2d. 
Tides,  range  of,  96, 1180. 
Tides,  Savannah  Harbor,  96,  ISSS. 
Tranio  and  dumping,  superviskiiL  (^  ^ 

cellaneons,  p.  2111  of  this  Ixtdez.) 
Various  countries,  bridging,  96,  SBQO- 
Wave  action,  oontrolUng,  H.  D.  63,  S»h.  ir 
Wave  action,  oontfol  of,  tempoeBy  wfis^ 

doubtful  value.   Greet  Lakis,  B.  P  *> 

61st,  ad. 
Wave  action.  Great  Lakes,  08,  US- 
Whartege  areas,  11, 2265. 
Widths,  necessary.  Great  Lakas,  H.  P  " 

50th,  2d. 


ie«>  p.  2624  for  ex- 1 
planadons,  etc.  J 
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»rtK>r»~Cantinaed. 
Winds,  eflect  of,  on  in  movoiMBky  N6ir  York 
Harbor,  H.  D.  65,  SMh,  lot 

■rbon,  Artttetal. 
Details,  IndJana  Hsbor,  Ind.,  H.  D.   731, 

5Mh,lst 
KntnzweB,  wkfeiiing,  planning,  Duluth,  II.  D. 

221, 60th,  lit. 
Jetties,  design  of  parallel.  New  Jeiwy  coast, 

H.D.388,S9th,ad. 
Stilling  basins,  entranoe  of  veasda  taalpad  by, 

Duluth,  H.  D.  221,  eoth,  1st. 
"Underaloped  port  with  large  ponlbiUtiaB," 

Cold  Spring  Inlet,  N.  J.,  H.  D.  388,  SIHli,  »L 

iriMn,  Atlantle. 

Foa'ures,  H.  D.  1067, 61«t,  3d. 

tfiion.  Breakwater. 

Desi^iing,  entFtmoe  cbannela,  Hawaiian  la- 

lands,  H.  D.  fi03, 6l8t,  M.* 
Sand  drift,  Hawaiiaa  Islands,   H.   D.   8B3, 

61st,  3d. 
Shore  connections  to  pravent  8iltaie»   8ki 

Pedro,  H.D.geo,  60th,  lit. 

arbors.  Deep. 

Making,  Faeifio  ooait,  Wh  4208. 

Possible  locations,  Paoiflc  co«t,  03, 3244. 
vbors.  Deepened. 

Commerce  probably  not  increased  by,  Ctaarlea* 
ton,8.C.,H.D.288,6ad,ad. 
uiHws,  Deepwater. 

8«tecting,  Texas,  H.  D.  1004, 6Ut,  3d. 

*rtM»a,QieBtLaka8. 

Basins,  interior;  ooet  of  enlarging,  Qraod  Ma 

rais,H.D.  939, 60th,  Irt. 
Concrete  piers,  details,  05, 1974. 
l>«P«ning,  methods  considered,  Two  Rivers, 

H.  D.  730,  fiOth,  1st. 
l>«pths,  effect  of  winds,  H.  D.  62,  SOth,  Ist. 
Entrance  piers,  cost  of  ivbnilding,   Or«nd 

Marais,H.D.  939, 60th,  1st. 
Entrances,  plan  Ibr,  MaaJstee,  Mich.,  H.  D. 

»9,62d,2d. 
Peatnres,  H.  D.  1067, 61st,  3d. 
Privato  improvements  and  U.  S.  cooperation, 

H.D.  1067,6l8t,3d. 
Shoaling   and   silting,    piwenting.    Harbor 
B«ach,  H.  D.  OQO,  apth,  1st, 
arbors,  Gnir. 
Breakwaters,  value  of,  08, 1848. 
FeatarBB,.H.  D.  loe?,  61st,  ad. 
Storma,  proCactlng  from,  Oahwton,  08,  L348. 
arbors.  Ice.   (Seeloe.) 
Artificial,  details,  01,  2678. 
Cost  of,  MisslsBlppl  RJviff,  oii,  1637. 
Iirbors,  Improved. 

Commoroe,  effect  on  new,  00, 1320. 
Consents,  obtaining  fn„n  abutting  property 
owners,  Oe,  2084.  f    t^  •> 

^>«»ages.  waiver  of  right  to,  Manistee,  Mich., 
H.D.509,62d,2d.  •«.-«"»«»,  j»*.    , 

^Wrt,  T  ''*^"'  "'^neniWp  of.  Sen.  D.  301, 
Great  Lakes,  H.  D.  7lo,  62d  2d 

P^««ng  grounds.  Duluth^uperlor,  08. 1901. 


Pier  eztflDBlon,  eoonamy  of,  OS,  8100. 

Plan,  gensnl;  Jamaica  Bay,  H.  D.  1806, 0OUi, 

ad. 
Plan,  amall  or  probatknal,  Onloaafoii,  Mioh., 

H.D.  602, 61st,  2d. 
Policy  reladog  to.  Sen.  D.  801, 61st,  2d. 

Harbors*  Innor* 

Wsvos,  preveoBting,  plen,  78, 204. 

Harbors  oC  BaCii86.  (BaaPien.) 

Advantages  from,  Neab  Bay,  B.  D.  472,  62d, 

2d. 
B«i6&t8,  naiiooal.  North  Atlaatfc,  H.  P.  Oil, 

60th,  1st;  H.  D.  035, 60th,  Ist. 
Characiw  of  craft  requiring,  Neah  Bay,  H.  D. 

472,6ad,2d. 
Clovalaiid,  74, 232;  77,  063. 
Comniflreo,   eharnctsr   of,   employing   them, 

Newport,  R.  I.,  H.  D.  610, 61st,  2d. 
GonditioiM,  caUing  for,  Neah  Bay,  H.  D.472, 

62d,2d.  ft 

Deiawaxo  Biwkwater,  78,  870, 88L 
DubUn.  Izelaod,  81, 1057. 
EnlargiDg,  fcotois  governing.  Harbor  Beach, 

H.D.  000,50th,  1st. 
Exterior  harbors  of  refuge,  advantages  of,  83, 

2205. 
FaclUties,  addttlonal.  Point  Judith,  H.  D.  Oil, 

60th,  1st. 
Holding  power,  experfaients,  Lake  Huron,  7», 

210,310;  73,202. 
Ice,  piotectiiig  from,  04, 1222. 
Jurisdiction  over,  77, 028. 
Kurracliee,  East  Indies,  8 1, 1062. 
Lake  Winnebago,  08, 2340. 
Ltading  places,  deaignhig,  Pofait  Judith,  H.  D. 

Oil,  80th,  1st. 
UUMaving  Iteilitles,  iDcnesfaig,  Pofait  Judith, 

H.  I>.  Wlf  <»ti»i  ^' 
lighting  Mid  othwslgiiale,  Point  Judith,  H.  D. 

Oil,  60tb,  1st. 
Hoormg  buoys  in,  78»  208;  74, 210. 

Necessity  for,  06,  Iv,  141;  70, 488, 488. 
Necessity  lor,  Leke  Hunm,  78,  200,  217;  73, 

292;  74,  200;  76,  ii,  «8R;  77,  026;  78,  1210; 

78,1645. 
Neoessitv  for,  Lake  Superior,  76,  U,  828. 
NeoeSty  for,  PmWc  coast,  77, 1040, 1065;  78. 

1801, 1805. 
Need  for,  factors detenninlngi O^*^"^- 
Paraliol  piers  at  entranoe,  dangerous,  80, 2021; 

83,2200. 
Piera,  banding,  87, 2071.     ,   „   ^   ^  ^. 
Plan^,  Keweenaw  Canal,  H.  D.  826.  60th, 

1st. 
Planning,  points  to  be  considered,  03, 82B3. 

Plannfaig.  Point  Judith,  86,656. 
Reqairecnants,  72,  211;  '7, 1050. 
Requisites,  essential;  North  Carolina  coasts, 

H.D.  528,62d,2d.  _ 

Sand  movemeait  in»  breakwaters  to  govern, 

Potot  Judith.  H.P-^ll'®^^^'^'**-        „  ^ 
Sites,  tactaa  g^erning^  I^^  Superior.  H.  D. 

450, 60th,  1st.  ,«     TT  r» 

Site  for.  North  Carolina  coasts,  selecting.  H.  D. 

528,62d.2d. 
Sites,  selecting,  04*  85^- 
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Harbors  of  B«tiic«— Contbuwd. 

Sise   of,   Incmafng:    Koweeoaw    WatarwBy, 

H.D.40,0ad,Ut. 
Sturgeon  Bay,  76»  li,  344. 
Surveying,  97, 1482. 

Harbors  of  Bflfiise»  Exterior* 

Interior  breakwaters,  advantages  over,   82« 
2295. 

Harbors,  Outer. 

Improving,  methods,  97, 2889. 

Harbors,  Pactfle  Coast. 

Few,H.  D.  1067,6Ut,ad. 

Harbors,  Privately  BuUt. 

Improvement,  point  where  U.  8.  asnunes; 
Indiana  Harbor,  Ind.,  H.  D.  1113,  OOth,  2d. 

Harbors,  SmalL 

Small  type  of  dredge  reoommeoded,  Abeeoon 
Inlet,  N.  J.,  H.  D.  1305, 6l8t,  3d. 

Haibor  Works. 

«     Accidents,  veesel  owner  liable.  Agate  Bay,  07, 
1825. 

Hardiian. 

Dredging,  60, 417;  79, 212;  74,  i«5. 
Dredging,  blasting  and,  9A,  3201. 

Harrowing. 

Dredging  and,  88, 1042. 

Hawaiian  Islands.    (See  p.  1683  of  this  Index.) 
Harbors,  study  for,  H.  D.  009, 62d,  2d. 

Heads.   (See  Guard  Lock;  Jetties.) 

Heads,  Breakwater. 

Concrete  work,  11, 22S0. 

Heads,  Pier. 

Concrete  molds,  94, 3802. 

Heads,  Sobd. 

Dikes,  repairing,  9A,  4020. 

Headwaters. 

Restfvoiis,  HissisBippi  River,  01«  444, 2313. 

Dams,  Mississippi  River,  98, 1534. 
Hearttns.   (See  Dvedglngs;  Filling;  Jetties;  Rnb- 
blestone.) 

Heat. 

ICortars,  materials  of,  effect  on,  94,  2353;  98, 
2803. 

Heat,  ArtlflclaL 

Batteries,  drying,  98, 856. 

Heating. 

Buildings,  Government  Printing  Office  system, 

91,8817. 
BuUdings,  steel,  94,3847,3850. 

HcUosravnre. 

Chart  production  by,  98, 2517. 

HeHotrope. 

Surveying,  67, 664;  78, 1307. 

High  Water.    (See  Elevations;  Water  Heights.) 
Discharge,  Mississippi  River,  94, 2948. 
Discharge,  river   channels,    fanproving,   98, 

1748. 
Gauge,  97, 3664. 

High-water  marks,  Mississippi  River,  94, 2787. 
Low  water  and,  Atchaf^daya  River,  98, 3564. 
Low  water  and,  data  concerning,  index  to, 

Mississippi  River,  98, 3708. 


High  Water— Continued. 

Low  water  and,  MWsiippi  River.  01,  a 

98,3562. 
Low  water  and,  MlBonrl  River,  93,  S3f^. 
Low  water  and,  slopes  of,  76,  ii,  SOI. 
Mean  low  and,  St.  Johns  Rhrer,  93, 1621 
MissisBippi  River,  98, 2843, 3725;  94, 1  Si6.  r 

98,  3747,  3877;  98, 3477;  97,  3067;  00»  £< 
Red  River,  98, 1978;  94, 1451;  90, 2ffi. 
River  ban,  effect  on,  73, 132. 
River  beds,  rising  of,  78,  ii,  477. 
White  River,  97,  2491. 
Yonghlogheny  River,  90, 3Z:o. 

Hlffliifays.   (See  Bridges.) 

Hills. 

Stripping.   (See  pi.  SO.) 

Hire. 

Dredges  difficult  te  hire,  Ohio  River.  01, 1^ 

Holster. 

Plans,  98, 1394. 

Hototlng  BSadliliM. 

Levee  building,  90, 3568. 

Hotsting  Plant. 

Brush  and  stone  dams,  94, 2883. 

Holste.   (See  Cables;  Crmes.) 

Ammunition  handling,  97,  CD;  MI|  1%;  4 
858,857,898. 

Holes.  (See  Drills.) 
River  beds,  97, 2249. 

Horns.   (See  Crib.) 

Objections  te,  on  cribs,  88, 240;  70,  aM. 

Horsspowet. 

Cost  of,  water  power  of  navigable  stiaa 
n.  D.  781, 60th,  1st. 

Horses. 

Cost  of  teaming,  94, 3735. 

HorticQltare. 

See  annual  raports,   FubUc   Buildicp  fl 
Orounds,  page  2040  of  this  Index. 

Hoi  Air. 

Plant.   (See  Forts,  p.  1707  of  this  IndM.) 

Hot  Water. 

Cament,  effect  on,  94, 2351. 

Hudson  Biter.   (Seep.igiofthiBlod9i^ 

Attitude  of  State  of  New  York  tovarl  t  ! 

waterway  ImpcovementB,  Sen.  D.  8ST,  ^  ^ 

Huns. 

Hydxanllo  diedges,  94, 8.,  103. 

Hulls,  Iron* 

Wooden  and,  oomparlson,  snag  boats,  74,  SI 

Hulls,  MetaL 

Economy,  snag  boats,  97, 1051. 

Hurdles.    (See  Dikes;  Orohis;  Spurs.)  r>«*  ? 

17.) 
Bank  building,  98, 1608. 
Bank  erosion,  pferentliig,  98, 1704. 
Buildtog,  98,  2158,  2161;  94.  \saf>.  J^** 

2059;  98, 1718;  97, 2012;  98, 19»,  m 
Details,  91«  2192. 
Dikes,  88, 1657;  87,  1554;  89, 16B7;  90^ 

91,  2111;  99, 1729;  99, 30SB. 
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Disk  aDctaffr,  01,  2288. 

Drift,  ntflicatian  of,  M.  U61. 

Effect  of,  08,  ao». 

MattnMS,  84,1002. 

ProCcctkni  of,  pOe  butUo—t  for,  afltinst  Ira, 

RcttontioD,  motbod,  09,  IMS. 

RJw  oontnotioo,  M,  U09. 

8ooarat,84,lfiQ4. 

Silt,  unit  of,  M,  ISn;  00,  in7;  07,  9012. 


Oaniiels,  <ff«t  on,  Ctaarl«ton,  19*  1800. 
Foatinw,  peeoUar,  Othrvton,  03, 1306. 
Forts,  effect  on,  Gftlytiton,  01,  SfiO. 
Jetties,  efleet  on,  Bnios  RWer,  01,  IMO. 

■dnUi.  Water.  (8eep.672ofthiBlndttx.) 

Boat  for  crashing,  01, 341, 305. 

CtaemJcsls  saperior  to  macblneB,  destroying, 

01,  1748. 
Experiments  far  dsmoysl,  00, 1235. 
ObstractkuB,  rtrws,  97, 1754. 
Plana  Ibr  destroying,  01,  1746;  00,  330;  10, 

524. 

drants. 

Forts.    (See  Forts,  p.  1707  of  this  Index.) 

Araulle  DndfftDff.  (BeeDTodgfaig.) 

dfaane  Hlnlng.  (Sesliioing.) 

draollea.    (See  Cunents;  Dtsctaargs;  Riven; 

Surveys;  Wsw.) 
Fonnolas,  89, 3481. 


Hydmullca-Continaed. 

MissiBS^l  River,  P.  P.  No.  13,  C.  E. 
Study  of,  Rad  River,  00, 2480. 

H^dnullea,  Walarway.  (See  pi.  72.) 

Hydroaiaetrle  Power. 

ICnscle  Shoals  (Tanal,  H.  D.  781, 60th,  1st. 

Hydrocnplia.   (Sea  Surveys.) 

Misskstppi  River,  01,  0.,  232;  H.  D.  50,  6l8t, 
let. 

Hyilfography.   (See  Surveys.) 
Camps,  Off,  4248. 
Data  conoeRiing,  index  to,  ICissisalppi  River, 

06,3700. 
Field  work,  01, 3481. 
General  instractloiis,  OS,  1011. 
Methods,  08,  1074;  94,  2802;  08,  3700,  4170; 

90,8520;  00,2555. 
Methods,  Lockport  to  St.  Louis,  H.  D.  263, 

80th,  1st. 
Methods,  Ouachita  and  Black  Riven,  98, 1610. 
Methods,  Southwest  Pass,  99, 1886. 
MlaslaBippl  River.    (See  p.  1067  of  this  Index.) 
Missouri  River.    (See  p.  1025  of  this  Index.) 
Paciflo  coast,  93, 8942. 
ReoonUng,  details,  419, 2818. 

Hydiometite  Pandulum. 

Currant  measuring,  97, 4004. 

Hypaometry. 

Methods,  Lockport  to  St.  Louis,  H.  D.  268, 
50th,  1st. 


I. 


Ceilings,  battsrlas,  97, 680. 
Leveling  dredged  anas,  08, 1041. 

w  (See  Anchon;  Csoals;  Channate.)    (See  pis. 
7, 60, 61.) 

Action  of,  Roek  Mand  R^lds,  67. 868. 
Action^Wisoonsin  River,  76,  U,  419. 
Barrisn  agafast,  Ddaware  River,  78, 874, 877, 
Bortngthrongh,  auger  for,  98, 9064;  98.4240.    , 
Bridge  pien,  dosing  riven  with,  71,  716. 
a««Mhuboate  for  ihwhig,  78, 874. 
usend  fhim  sluice  gatee  with  steam,  09, 2010. 
«We  breakwaten,  affect  on,  97.  9826;  98, 

Critos,  destrootlott  of,  78,  810,  354;  76.  288,  II, 

033. 

<^«»  displaosd  hy,  87, 2068 

Crfte,  effect  on,  68,  231;  60,  108;  73,  204, 206; 

«  T'J^L^' "'  ^'  ''«•  ^' ««'  ^  ''^ 
«8»ii,  888;  77,251. 

?«J«.topactsgaln«t,68,231. 

^'S?*S?^^'  ^  »*5  ''^  »4,  206;  74. 
^:  ?;;»;"•  ^5  ^«- 310,  354;  76.  268.  II, 

^^'  "*«•  ~o^  Irom,  79, 1735. 


Ice— Gontinoed. 

Crushing  strength  of,  89, 786, 788. 

Current  flow,  effect  on,  09. 2800. 

Damages  from,  vessels,  77,  HI. 

Dams,  lowering,  11, 2136. 

Dikes,  protecting,  74,  li,  155, 166;  77,  224;  93, 

2043. 
Formation,  88,  400, 410. 
Formation,  Allegheny  River,  80, 1771. 
Formation,  Buffalo  Harbor,  87, 2353. 
Formation,  Dalawaie  and  Chesapeake  Canal, 

89  066. 
Fonnation,  Delaware  River,  81,  822;  88,  732, 

050'  83,744 
Formation,  Great  Lakaa  harbor  pien,  10, 2002. 
Formation,  MiasiBBippI  River  (Upper),  84, 

1620. 
Foandatkms,  eflaot  on,  cribs,  87,  2058. 
Hurdles,  protection  of,  98, 2078. 
Jetties,  effect  on,  04, 8188. 
ICattnsses  on,  weaving,  98, 800O;  11, 2008. 
Movement,  91,  2130. 
Movement,  ice  plow*  effect  of,  90, 021. 
Movement,   protecting   against.    New  York, 

H.  D.  66,  50tli»  Kt. 
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Ice— Continued. 

Movement,  stone  supcntructures,  efleot  on, 

89,a073. 
Pien  and  breekwaten,  protecting,  73, 994, 206; 

74.11,135;  75, 67, 330. 
PileB,  lifting  of,  81, 618. 
Pregnue,  cakulating,  bxeakwaten,  Marquette, 

H.  D.  573, 6l8t,  2d. 
Prearan,  plan,  against,  83, 785;  87, 2076. 
Protection  against,  Wbor  of  lefage,  04, 1222. 
Protection  against,  pflas  for,  MlasisBlppl  River, 

05,1637. 
Resistance  to,  pile  dikes,  89, 851. 
River  beds,  changes  in,  80, 1771;  82,  605. 
Rivera,  conditions  In  North  American;  8.  D. 

215, 50th,  2d. 
Seasons,  Connectfeut  River,  H.  D.  1204,  dlsty 

3d. 
Vessels,  protecting,  sheer  booms,  78,  828;  79, 

1363. 
Winds,  effect  of,  New  York  Harbor,  H.  D.  65, 

50th,  1st. 
Ice,  Anehor. 
76,11,410.    ' 

IceBoftU. 

Baltimore  Harbor,  82,  056. 
Delaware  River,  88, 600. 
IceBorinss. 

94,2283;  98,4240. 

Machine  for,  98, 2963;  98, 4240,  4241. 

Ice  Dams. 

Floods  cause  of,  60, 106. 
St.  Clair  River,  70, 164. 

loe  Dikes. 

'  Cuzrants,  effect  on,  93, 1146. 

IceCknges. 

89,  1811. 

Dikes,  effect  of;  on  loe  gorges  and  freshets,  04, 

1068. 
Susquehanna  River,  98, 1170. 
Views,  MisBonri  River,  10, 1820. 

Ice  Guards. 

Cribs,  97, 280O. 

Ice  Harbors. 

Building,  rivers.  95, 22S3;  97, 2206. 

Cbnter,  Del.,  7ft,  11, 183;  77, 262. 

Chester,  Pa.,  88, 2600. 

Cost  of,  Mississippi  River,  Oft,  1637. 

Delaware  River,  71,  603,  706;  78,  882;  74*  11, 

134, 151;  78,  434,  437;  79,  420. 
Essentials  of,  Mississippi  River,  82, 1760. 
Floating  pontoons  for,  86, 834;  87, 804. 
Iron  barriers  for,  Delaware  Bay,  82,  780;  8ft, 

842. 
Marcus  Hook,  Pa.,  88, 2600;  02, 1046. 
Mooring  posts,  94, 1771. 
Muskingum  River,  96, 2106. 
New  Castle,  Del.,  94, 874. 
Ohk>  River,  78, 814, 820, 828;  79, 1355, 1806. 
Pfle  dikes  for,  00, 4080. 
Planning,  riven,  9ft,  2210. 
St.  Louis,  77,  506;  78, 670. 

lee  Piers. 

88,  702;  90,  2166;  92,  048, 1063. 
Designs,  rivers,  93, 2446. 


loe  Piers— Continued. 
Ice,  effect  on,  90, 021. 
Ice,  movement,  effect  on,  90, 921. 
Tests,  New  Castle,  Del.,  93, 1196. 

leeSurfCiFB. 

94,2263;  9ft,  4220,  4237. 
Equipment  for,  96, 4245. 
Party  organisation,  9ft,  4296. 
PrecautloBS,  9ft,  4220. 
St.  Marys  River,  9ft,  4235,  4240. 
Sounding,  precaution,  9ft,  4229. 

Imports. 

Exports  more  Important,  H.  D.  oiS,  "SfiL  \f. 

Improveinent. 

Works  of,  small,  informal  oontncts  (or.  96, 

2613. 
Works  of,  inspecting,  steambost  for.  9»,  n 

Improvement  of  Blvcrs  and  Barbon.  >?• 
Vol.  I,  p.  17  of  this  Index.) 

Improvements,  Contlnaoiis. 

Imperative  necessity  for,  03, 424. 
Necessary  and  economical,  on  large  mm,  e^' . 
04,463. 

Improvemoits,  Detached. 

Defective,  Missouri  River,  H.  D.  1120.  enh.  sL 

Improfements,  Federal  (17.  S.). 

Justified  by  Importance  of  ctiastvise  rr^ 
Nantucket  coasts,  H.  D.  536, 62d,  ad. 

Improvements,  Harbor. 

Rules,  Great  Lakes  and  ebewbere,  H.  D  M^ 
61st,  3d. 

Improvements,  Private. 

Aided  by  U.  8.,  H.  D.  781, 60th,  Ist. 
Cooperation  of  U.  S.,  Oxest  Lakes  and  ti* 

where,  H.  D.  1067, 6Ut,  3d. 
Repair,  by  U.  S.,  expensive,  Arcadia  Har^t, 

Mfeh.,  H.  D.  10, 61st,  2d. 
Value,  determining,  00, 4381. 

Improvements,  Waterway.    (See  Can&b;  Vj^ 

bors;  Rivers.) 
Affecthig  sfaigle  Aims  only,  propriety  of  >-'  J 

Congress  (Gary  Harbor,  Ind),  H.  P  4^^- 

60th,  1st. 
Appropriations  apportiooed  by  Ststas  iL'c:^*^ 

01,  1096. 
Appropriations  should  be  somevbat  is  i^ 

portion  to  kioal  enterprise,  H.  D.  lo^  "^^  ^ 

3d. 
Appropriathna,  U.  8.,  and  prlnti  cor?c^ 

tions,  04,1282. 
Areas,  general;  should  be  coDflDed  to.  H  I' 

1667, 61st,  3d. 
Assessments,  local,  laws  to  aid,  10, 9fi3. 
Benefits  from,  01, 2149. 
Claims,  U.  S.  guaranteed  ajainst:  '^'*^'^- 

Bayou  Teche,  00, 1466. 
Commerce,  new,  attracted  by.  m«o«^  ^ 

Commerce,  rdatlon  to  bnprowmants.  '•  »* 

Lakes,  OO,  1042. 
Commercial  benefits,  study  of,  .4iwd»  ^- ' 

H.  D.  701, 62d,  2d. 
Commercial  factors,  to  be  considered,  03.  - 
Competitfon,  preserving  priirlpl*  or  '*' ' ' 
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pravcmoDla,  WatcrwBj— Gontiniiad. 
Competltkm,    reooomieiidlng    trnprorainents 
btcttM  of  bope  of  proridiiig,  H.  D.  231, 
fi6Ui,3d. 
Coopmtiai  of  locality;  ImptovwMntf  noom- 
modtd  bttMae  of,  H.  D.  712,  (Od,  3d. 
Coit  and  contnuno  oooMniid,  QnU  Lakes, 

09»1M2. 
Cost,  Qnat  LikM,  lOBiidy,  00, 1M8. 
Coit  QOMlztti  of  1  ptf  omt  of  Mgkit  Taloe, 

DtilQth,12,M8. 
Cost  smaU  oomperad  with  bcDBflti,  1 1, 705. 
I>«pots,nnd  of  U.  8.  stonge,  08, 3073. 
Eflwt  of,  teronble  to  oanunflrM,  Inftaaoee, 

08,717. 
Kflect  of  U.  8.  work,  Miarissippi  River,  11, 

1913. 
Expenae,  bow  much  of  expense  ahonld  U.  S. 

bear,  AnedJa  Harbor,  H.  D.  701,  oad,  3d. 
EzpsDMa  of,  ahonld  propwty  ownva  ecm- 
tipioaa  contrtbate,  Black   Bock   Harbor, 
N.Y.,H.D.013,»tb,lst. 
Ezpeoae  of  U.  8.,  work  which  aboold  be  at, 

H.D.700,»th,l8t. 

Harbors  privately  built,  point  whare  U.  8. 

mumea  itirthcr  imprownent,  H.  D.  1113, 

60Ui,3d. 

HindrBDce,  private  rl^ta  a,  H.  D.  818, 61st,  2d. 

Hindnooa,  corporate   ownaiahi^    of   watar 

rlgbtB,OA,oio. 
Inywtmant,  a  good,  01«  1906. 
JasUflcatkm  far,  factors  determhifaig,  01«  1«78. 
Ibnafacturinff  fallowing,  Ohio  Riw,  08, 1803. 
|Ju»i^hctaiing,  effact  on,  08, 3«7. 
«thods.  (SeeCanala;  Harbors;  Riven.) 
Ow  works,  condition,  Cape  Fear  Rlvar,  H,  D. 
«7,flad.2d. 
Pamanancy,  degree  of,  Mlaaoorl  River,  H.  D. 

"20, 60th,  3d. 
^Ucy  of  U.  8.,  H.  D.  303,  flOth,  1st. 
"*v«te  intaresta,  improvement  should  not  be 

to  benaflt,  H.  D.  1007, 61st,  3d. 
wflwada  due  to;  aUuvial  vaUey  of  MteMppl 

River,  04, 8.,  21 
Rateg  after  improrement,  10,  t62. 
Bat«deprea8edby,li,796. 
Rates,  coal,  lowsed  by,  08, 1603. 

Rrtes on  Great  Ukas  lower  becaoae  of ,  01,3381. 
Mtea  lower  through,  00, 666. 

Rates,  large  aaving  of,  08, 1364. 

Ratesaavedby,lo»066. 

R«Mon8  for,  oommerdal  principte  governing 

Connecticut  River,  H.  D.  231, 68th,  3d. 
Rf^n^«n^tlon  far,  the  benefit  of  one  or  a 

fcw  oorpoiatlonB  not  good  naeon,  H.  D.  130. 

S«h,  Ut. 

Save  2.33  millB  par  UBKnfl.,  Oieat  Lakes,  12. 

•54. 

Stito;  Michigan  constitution  prohibita  con- 
tribution, H.  D.  ©7,  fioth,  1st. 

Sttta  works,  interference  of.  Sen.  D.  887,  e3d,  3d. 

Trade,  foreign;  growth  of,  due  to  improve- 
nuats,  Boston,  08, 0S6. 

^0^71?*'  *°^'"*^  ^'  ^^  ^  fanprovements, 

Water  power,  sfl«t,  Willamette  Falls,  08, 


IncreaatDS  Depths.   (See  JTetticB.) 
Indei.   (See  p.  0,  and  each  annual  report.  ICisiis- 
sippi  River  Oommlwlon,  p.  1143  of  this  Index.) 

Indicators.  * 

Gauges,  depths,  04, 4063. 
Water  levels,  04,4063. 


Developmoit  of,  probable,  canal,  Oieat  Lakes 
to  Miariaiippi  River,  H.  D.  304, 61st,  3d. 

InflttratkHi.    (See  Oooaete,  and  Forts,  p.  1707  of 
this  Index.) 
Wells,  76,685. 


Bridges,  00.3357. 

Channels,   fanning,   tbeorieB,   Jamaica   Bay, 
H.D.  1506, 60th,  3d. 

Inlet  WalL 

River  barriers,  Yuba  River,  06, 3078. 

iBspectlon.   (See  Dredging.) 
Dredging,  08, 2234, 3751. 
Rock,  removing,  08, 3761. 
Steamboat  Ibr,  river  and   harbor  fanprove- 
ment,  08, 3750. 


Entv,  determinhig.  lake  survey,  78, 1048, 1108; 

76,  ill,  64. 
ICagnetio  variation  observations,  04, 4133. 
Praeise  leveUng,  HiaaiaBlppi  River,  01, 8.,  60. 

msnlatkm. 

Multiple  cable,  tests,  OO,  410;  03, 656. 

intakes. 

Levees,  03, 1643. 


Discharge,  observatiiins,  OOp  5886. 
interkir  Basins.  (See  Basins.) 
Intraeoaatal  Waterways.   (See  Waterways.) 

Inverts. 

Rivers,  under,  Califamto,  H.  D.  363,  Wth,  Ist. 

Iron.   (See  Steel.) 

Ctoanhig.    (See  Forts,  p.  1707  of  this  Index.) 

QoftoBlan  of,  lake  water,  68, 156. 

Deposits  of,  (Cumberland  River,  71,  482;  70, 

1430. 
Deposits  of.  Elk  River,  76,  li,  173. 
Depod^  of.  Green  River,  Ky.,  80, 1810. 
Deposits  of,  Virginia,  74,  ii,  104. 
Salt  water,  effect  of,  70, 447. 

Iron  Barriers. 

Ice  harbors,  82, 786;  88,842. 

Ifon,Ca8t.  ^  ,    ,_  ^i.^  AA 

Forged  steel  wheels  preferred,  lock  gates,  00, 

1780. 

Iron  Framework.  

Changes,  Washington  Monument,  08, 3716. 

Iran  Industries. 

Locatton,  causes  tor,  Cooea  Valley,  08, 1881. 

Ohio,  06, 3061. 

mm  Ore. 

Big  Sandy  River,  OO,  8413. 

Iron  Ore  Docks. 

Capacity  and  shipments,  1»,  a«s. 
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Iron  Railroad. 

Embedded  in  ooncrete  to  prereat  cnclcs,  88, 
005.1003. 
Ironwork.   (See  BridfBi.) 
Bufldiiigi,04.886S. 
Gtoaniiig,  bnfldlop,  04«  8864 
Ooncrete  and  itone  locks,  M.  1008. 
Strength  of,  brldgM,  7a,  388, 301. 

Iranworlc,  Bnstj. 

Cleaning,  fanprovfaed  nodblart,  08, 1038. 
Cleaning,  nndbint,  effldmox,  98, 1801. 

imgmtlon.   (See  Arid  Beglons.) 
Fountain,  08, 8044. 
Navigation  interests  and,  conflict,  rfyen,  88, 

3302. 
NQe,76,6a8. 
Reseryoin,  98,  2853,  3854,  3878;  H.  D.  382, 

60th,  1st. 
Sao  Joaquin  Valley,  H.  Ex.  D.  300,  43d,  lat. 
River  and  harbor  improvements,  relation  to, 


Inlgatlon— Continned. 
6cn.D.a01,61st.ad. 
Worlailor,98,38n. 


ArtifleU  islands,  far  dredgings,  00, 1619 
FOUng  in,  valne  Increased  by,  Jeman  B«t, 

H.]>.  1608, 60th,  ad. 
Fonning  of,  78,  tt,  447. 
Haibors   for,    plaanlng,    Hawmlin  Isb»-^ 

H.D.  888,61st,  3d. 
Bemovad,  Philadelphia  Harbor.  90,  im 
Shores,  rsvetment,  Jamestowii  Islands.  v>, 

08,318. 
Wearing  atiay  of,  Boston  Harbor,  71,  SSi 

Islands,  ArtHdaL  (8eepL63.) 
Channel  contraction,  08, 1QB3. 
DrsdgtDfs,  disposal  of,  OOi  1610. 

Jams.  (See  I>i1fts;  Lofk) 

Brsakfaig,  rtvw  drift,  97, 188& 


J. 


Jams,Lo8. 

Breakhig,94,8806. 

Jet.   (See  Water.) 

Jetties.   (See  Brsakwaters;  Dlbss;  Piers;  (See  pis. 

3,  4, 6^  13, 13, 14, 46.) 
Absorption,  advancing  shore  line,  94, 3474. 
Advance  scour,  controlling,  94, 3617. 
Baltic  harbon,  81, 1060. 
Bars  between,  97, 3016;  99, 1605. 
Bars  between,  St.  Johns  River,  98, 1601. 
Bars,  effect  on,  94,  8568;  98,  1708:  OOp  4470; 

01,  1664;  08,  803;  H.  D.  28,  6Ut,  3d;  11, 

3611;  H.D. 340, 63d, 3d. 
Bars,  movement  of,  Oalveston,  H.  D.  340, 

60th,  3d. 
Bars,  not  sncoessfOl  on,  South  Atlantic  coast, 

01, 1663. 
Benefit  from,  river  mouths,  98, 3480. 
Blasting  and,  channel  forming,  98, 1530. 
Breakwaters  and,  channel  deepening,  98, 574. 
Breakwaters  and,  for  harbor  formation,  H.  D. 

1067, 6l8t,  3d. 
Brush  in,  78,  444,  448;  74,  336;  78,  210;  78, 

180,  U,  403;  79,  732. 
Brush  in,  delivery  of,  00, 4348. 
Brash  hi,  lllUng  of,  98, 1885. 
Brush  hi,  stone  and,  80, 606, 033, 034, 064, 1228, 

1271;  81,  603, 1044, 1052, 1061, 1101, 1114, 1170, 

1328;  82,  1147,  1301,  1445,  1468;  83,  870,  805, 

007,  1048, 1052, 1074,  1440;  84,  1168, 1168;  88» 

834, 1361, 1423;  88, 1060. 
BuHdhig,  OO,  2204. 
Bulldhig,  plant  for,  98,  2064;  99,  3261;  04, 

1884. 
BuDdlng,  phmt  for,  Oalveston  Harbor,  98, 

1532. 


Jetties— Continued. 

Building,  scour,  preventing,  pfles  ooittKi,  9s, 


Building,  tramway,  94, 3664. 
Building,  trsstle,  extension  of,  98,  SBSi 
Bunding,  trestle,  repairing,  98, 962. 
Buildhig,  Winyah  Bay,  98.  U#. 
Canal  boats  filled  with  stone  used,  06,  li,  3i: 

78,11,103. 
Caps,  ooncrste,  for  heavy  seas,  18,  S77i. 
Careless  arrangement,  effect  of,  74, 345. 
Channels,  changes  fai,  98, 1507, 1616,  I6is,  b- 

98, 1106, 1310;  97, 147S,  1534;  00, 443i 
Channels,  despsnhig  of,  98, 3571;  84,  liio 
Channels,  depths  In,  ftoetoatlon  of,  03,  i^C 
Channels,  effect,  Oalveston,  H.  D.  3«.  »'- 
'  3d. 

Channels,  effect  on,  (Siarteston,  08,  iitp- 
Channels,  Isrniatlon  of,  00, 2303. 
Channels,  forming,  theory,  Jamaica  Bay,  H  P 

1506, 60th,  8d. 
Channels  in  vicinity,  profiles,  Bt.  Jotos  Ri^^. 

H.D.  611, 61st,  3d. 
Channels  mafaitalned   wlthoat,  Atrha^r> 

River,  H.  D.  17, 6l8t,  3d. 
Channels,  multiplication  by  singto  jetties  IQ. 

3407. 
Channels,  profllee  between  jettiai,  ^o^^'-  ^ 

Mississippi  River,  08, 1433. 
Channels,  ssod  movement,  94, 3flB. 
Channels,  south.   (See  South  Fw.  P  ^<' '  ^ 

this  Index.) 
Channels,  nnattrlbutable  to  jsttlH.  ^^  ^^ 

River,  98, 1601. 
ConcrsU  In,  88,  fl,  36;  88,  600,  512:  71*  ^ 

79,  806,  036;  80,  1136;  81,  1064;  SSi  l^ 

1486;  87.818;  8%  1310;  00,3fN. 
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ties — Continued. 
Concxvto,  blocici  of,  80^  lUft. 
CoDcnto,  ctJBBom  filled  irtQi,  7fl»  096. 
CoDCTola  work,  matflrials,  08«  9090. 
ConstmctioD,  Cold  Sprtaig  Intot,  N.  7.,  11» 


Constmctioii,  pngran  on,  matbod  of  showing, 

Oe»1906. 
Coostractiim,  xato  of,  Onys  Harbor,  Wssh., 


Coring,  Ol,  1113. 

Cost,  72,  3M;  7«»  077, 685;  78. 466. 1196. 

Cost,  MlssisBtppI  Rtv«r,  1067, 1093. 

Costs,  whers  dUBonlt  to  estimate,  oe»  766. 

Costs,  estimating,  Oe»  758. 

Cross  section,  80*  1316, 1313. 

Cumberland  Sound,  76*  4fi0. 

Cunenta,  control  o^er,  98»  3316. 

Curves  of,  pile  drhring  in,  94, 9644. 

Daiiube,  75, 210. 

Doepenlng  by,  greater  than  expected,  00, 4908. 

Deep-water  mattreeses,  91, 3187. 

I>eptb,  securing;  very  eflecttre,  Humboldt 

Harbor,  H.  D.  950, 60th,  Ist. 
Depths  obtained  by,  increasing  by  dredging, 

Coos  Bay,  H.  D.  068, 60th,  1st. 
Designs,  00, 9904. 

Deterlofstlon,  Gonneoticot  River,  98, 050. 
Dtfflimltlee,  remarkable,  Colombia  River,  00, 

757. 
Dredges  and,  effect  on  channel  development, 

07,  1401. 
Dredging  and,  comparieon,  9fi,  1636. 
Dredging,  prefanble,  Fensaoola  Harbor,  95, 

1657. 
Dredging  required  atoo,  mouths  of  Columbia 

River,  H.  C.  D.  9, 60th,  9d. 
Drift,  effect  of,  94, 9606. 
Drifts,  sand,  removal  with  Jetties,  Blseayne 

Bay,  Fla.,  08, 1372. 
Dynamite,  eflBoacy  of,  01»  1664. 
Effect  of,  98, 1600;  94, 2668. 
Effect  of,  Aransas  Pass,  08, 1519. 
Effect  of,  channel  deepening,  94, 1110. 
Effect  of,  Charleston  Harbor,  98, 1494. 
Effect  of,  Coos  Bay  and  Harbor,  94,  9S69. 
Effect  of,  CoquDle  River,  94,  9556. 
Effect  of,  Cumberland  Sound,  03, 2609. 
Effect  of,  deltas,  74, 785;  78, 060. 
Effect  of,  Qmys  Harbor,  Wash.,  H.  D.  90, 

61st,  2d. 
Effect  of,  on  movement  of  material,  Savannah, 

Qa.,  Oa,  1150. 
Effect  of,  profiles  showing,  06, 1996. 
Effect  of,  St.  Johns  River,  98, 1609. 
Effect  of,  sand  drift,  arrast  of,  68, 830;  70,457; 

73,  036. 
Effect  of,  aond  movement,  oontrolUng,  78, 390; 

98,3011. 
Effect  of,  shoals,  seaward  movement  of,  98, 1983. 
EiBdeDcy,  remarkable,  St.  Johns  River,  03, 

1903. 
Ends,  bar  formation  at,  94, 9578. 
Ends,  depths  at,  98, 1735. 
Ends,  distances  apart,  98, 3531. 
Ends,  distance  between,  Siuslaw  River,  H.  D. 
648, 61st,  2d. 


Jettlea— CooUnoed. 

Ends,  large  stones  for,  objectionable,  01, 1431. 

Ends,  shoaling,  84, 1946. 

Ends,  shoaling,  bejrond,  method  of  studying, 

98,1468. 
Bnrookment,  planning,  00, 4450. 
Enrockment,  profile,  94, 2S64. 
Enrockment,  settlement,  00, 4474. 
Enrockment  work,  hindered  by  trestle  de- 
struction, Cohnnbia  River,  08, 2271. 
Erosion,  dangerous,  Braios  River,  H.  D.  27, 

61st,  2d. 
Erosion,    controDing,    beaches,    Bridgeport, 

Conn.,  H.  D.  80, 63d,  Ist. 
EstimateB,  Savannah,  H.  D.  181, 50th,  Ist. 
Extension,  94, 9654;  00, 9496,  4445. 
Extension  of  proposed,  estimated,  Humboldt 

Harbor,  H.  D.  050, 60th,  1st. 
Extension  of,  to  deepen  channel,  Galveston, 

H.D.  398, 61st,  9d. 
Extension,  plant  for,  00b  4449. 
Extension,  sand  impounded  by,  94,  2562. 
BxteiBion,  sand  movement,  preventing,  98, 

1398. 
Extension,  scour,  00, 4988. 
Extension,  two  methods,  after  wreck  of  trestle, 

Columbia  River,  07, 9108. 
Failure  of,  shore  protection,  78, 490;  79, 997. 
Failure  of,  Vistula  River,  74, 837, 848. 
Favomble  effect  of,  Sabhie  Pass,  94, 1377. 
Fining  of,  bundles  of  brush,  93, 1885. 
Floods  and  ioe,  effect  of,  04, 3188. 
Fkiw  oonoentmtlon,  97, 9016. 
Forms,  vsrlous;  cost,  80,  928;  81,  1067,  1193, 

1133,1356;  83,688. 
Foundations,  00, 4460. 
Foundations,  economy  in,  99, 3361. 
Foundations,  mats  for,  94,  1378;  98, 1500;  94, 

1378, 2518. 
Foundations,  mattresses,  00,  4345,  443S. 
Foundations,  mattreeses,  Cumberland  Sound, 

98,1509. 
Foundations,  mattreeses,  discarding,  economy 

in,  98, 2954. 
Foundations,  mattresses,  necessity  doubtful, 

00,4438. 
Foundations,  mattresses,  needful,  Pacific  coast, 

94,2518. 
Foundatioitt,  mattressee,  rock  and,  mattreeses 

preferable,  98, 1774. 
Foundations,    mattresses,    rock    and,    rock 

preferable,  00,  4245. 
Foundations,  mattresses  in,  unnecessary,  01, 

1663. 
Foundatkms,  subsidence  of,  88,  1323,  1328; 

93,1508. 
Foundations,  thin  mattresses,  advantages  of, 

94,2518. 
Gabions,  80, 1906, 1999. 
Gabions,  Galveston,  86, 1295. 
Gales,  northeast,  eflecC  of,  Wlnyah  Bay,  03, 

1126. 
Gap  between  Jettiee  and  shore,  effect  of  closing, 

Aransas  Pass,  H.  D.  639, 61st,  2d. 
Government  plant  for  building,  rent  of,  98, 

2964. 
Groins,  building,  94, 9637. 
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Jetties— Cantlnnad. 

Harbor  ooostrootkn,  Ntencoui  ooMt,  re- 
port IsthmJan  Canal  Comm,  18W-01. 
Harbor  trnpraring,  Baltic,  81«  1060. 
Harbois,  effect  on,  after  20  yean,  Aianaas 

Pass,H.D.630,(Uat,Sld. 
Harbors,  formation,  breakwateri  an  auxiliary, 

advantagw  of,  Oa,  3064. 
Heads  of,  designs,  00, 2206. 
Hearting,  oyster  sbeUs  ezpeosive,  97t  132B. 
Height,  e2»  1350. 

Height,  proper,  Columbia  Rhrer,  08, 2290. 
Holland  riras,  80. 1271. 
Hurricanes,  effect,  Braios  River,  01»  1047. 
Incomplete  Jetties,  deterioration,  98, 050. 
Lakes,  78, 066, 073. 
Large  bars,  effect  on,  08*  3316. 
Large  stone,  derrick  scows  lor  handling,  M. 

1102. 
Length,  determining,  70»  783. 
Location,  teotofs  governing,  rivers,  08*  2332, 

2242. 
Locations,  Mississippi  River  mouth,  07*  1402. 
Maintenanne,  South  Pass,  Mississippi  River, 

08,316. 
liatsrials  for,  placfaig,  94, 1101. 
liatsrials  for,  sheet  piles,  88, 437. 
Materials  for,  storage  platform,  00^  444S. 
Mats,  teredo  attacks,  88, 1188;  86, 1312. 
MattTSBMS,  building,  94, 2514, 2560. 
Mattiessas,  deep-water  mattrsssss,  91, 3187. 
Mattresses,  f6undatlan.    (See  above.) 
Mattresses,  necessity  for,  doubtful,  00^  443S. 
Mattresses,  pladng,  00. 4287, 4460. 
Mattresses,  planning,  00^  4460. 
Mattresses,  teredo  attacks,  88, 1188;  86, 1312. 
Objectionable,  tidal  riven,  71, 740, 751. 
Oblique  to  current,  effect,  79, 524. 
Obstructions,  99, 1158. 
Old  Haupt  Jetty,  as  a  nudtas,  Aransas  Fms, 

H.  C.  D.  5, 50th,  2d. 
Oyster«heU  hearthig*  87, 1328. 
PHes,  concrete  substituted,  98, 500. 
PHes,  deterioration,  00^  4475. 
POes,  drift,  injury  from,  94, 2566. 
Piles,  pile  driving,  94, 2543. 
Piles,  teredo  attacks,  00^  4475. 
Plans,  prefsrable,  Pacific  coast,  H.  C.  D.  20, 

61st,  2d. 
ProfUe  sections  and,  Aransas  Pass,  08, 134S. 
ProlUes,  98, 3366, 3560. 
Profiles,  Aransas  Pass,  05, 1512. 
Profiles,  Key  West,  98, 1658;  9e»  1326. 
Profiles,  St.  Johns  River,  96, 1310. 
Progress,  difficult  to  make,  Columbia  River, 

08,823. 
Proper  heights,  96,  I3ia 
Proper  heights,  discussion  of,  00^  4437. 
Proper  location,  study  of,  96, 1101. 
Protecting  cribs  for,  98, 1790. 
Rapid  effect  of,  Charieston  Harbor,  94, 110& 
Rebuilding,  details,  12, 2770. 
Repairing,  00, 1730. 
Repairing,  mattresses,  93, 1576. 
Repairing  with  cement  in  bags,  unsatistactory, 

08,2283. 


Revetment  of,  advantagM,  98, 3315. 
Revetment  of,  groina  better  than,  95,  zn: 
Ripr^>,  >*«"'«i*"(L  97.  1790. 
Rivers,  effect  on,  78,  332;  74.  785;  75,  ;l\ 

76, 450;  79, 1173. 
Riven,  Improving,  HoOand,  80,  in.         i 
Rivers,  mouths  of,  74,  833,  878;  75, 9SI.  *\. 


Rivers,  months  of,  Brasoe  River,  75, 9J8. 
Rivers,  mouths  of,  eflteCs,  Colambia  HxfS. 

08,2800. 
Rivers,  mouths  of,  Rhone,  78. 955. 
Rivers,  shallow,  in^)covement  of,  73, 1£. ;«, 

11,300. 
Rivers,  tidal,  efleoi  on,  88. 681. 
Rock,  98. 1424. 
Rook,  delivery  of,  00. 4242. 
Rock,  distribution  of,  Charleston  Hartxir,  »5, 

1424. 
Rock,  dumping,  00^  4476. 
Rock,  dumping,  anaageoients  lor,  06,  jl:^ 
Rock  for,  OQSt  of  obtaining,  Amau  P&f; 

H.D.630,61st,ad. 
Rock,  handling,  94, 2587. 
Rock,  placing,  tramway,  94, 2544. 
Rook,  teats,  96, 3217. 
Rubblsmoond   venas  cribs,  adTantMei  i 

former,  04, 8210. 
Sand  deposits  between.  99, 1598. 
Sand  drift,  aiiest  of,  68, 830;  70, 457;  75,11. 
Sand  formations  near,  98, 3276. 
Sand  movement,  oonM,  98. 3011. 
Sand  movement,  effect,  03,  2287;  10^  UT; 

08,1433. 
Sand  movement,  effect  on,  98. 1127. 
Band  movement  near,  00b  4301. 
Scour,  93, 1441;  99«  1553;  00, 4181, 4SB. 
Scour,  advance,  94, 2S15. 
Scour,  Columbia  River,  10. 2407. 
Scour,  oontrcd  of,  94,  2S45;  03, 1166, 117S. 
Scour,  fin  and,  96, 3286. 
Scour,  preventing,  mattresses  diwdfd.  8^ 


Scour  prodooed  by,  channeb,  07,  U72. 
Settlenientof,97,1801. 
SheetpiUngin,88,437. 
Shoals,  sooor  through,  97, 2016. 
Shore  ends,  small  stone  tor,  03, 1159. 
Shore  Une,  proteotloo,  08, 3010. 
Shore  line,  recession,  04, 3168. 
Shore  protectkm,  71, 808;  74,  il,  325. 

Shore  protection,  relation  to,  73, 4S3;  74.  t£ 

76,620. 
Shore  reoeaiim.  South  Pmb,  99.  i^i^ 
Shons  protected  by,  length,  73, 19.  ^^-  '^ 

333;  76,620,11,406. 
Shons,   protection,   OalvMtao,  H.  P  ^^ 

61st,  ad. 
Shore  wall,  protection.   (See  Ports,  p.  l^' "^ 

this  Index.) 
Sides  of,  soour,  82, 1106. 
Slopes,  rsvettiiig,  advantaps  Ihn,  05,  Si^ 
Spun,  00, 4461. 
Spun,  effect  of,  94, 2648. 
Stone  boitiea,  97,1700. 
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ties — Continued. 
Stozia  for,  breakagB  of,  98, 9853. 
Stone  for,  chips  uselul,  94, 1231. 
Stone  for,  delhrery  of,  94, 2503. 
Stone  for,  deterfamtion  in  jetty,  9ff,  3314. 
Stone  for,  damping,  9ff,  3360. 
Stone  for,  Imndllng,  94, 1102;  97, 1799. 
Stone  for,  placing,  98, 1194. 
Stone  for,  placing,  trestlework,  94, 2517. 
Stone  for,  sizes  of,  98, 2964. 
Stone  for,  sizes  of,  as  quarried,  98, 2950. 
Stone  for,  three  classes,  93, 1615. 
Stone  fbr,  weighing,  94, 1302. 
Stonework,  Charleston  Harhor,  94, 1108. 
Storage  platfliomu,  00, 4448. 
Storms,  effect  of,  97, 1790;  00, 1277. 
Stofxns,  effect  of,  Galveston,  Ol,  403. 
Storms,  withstandhig  of  most  terrific,  Oal 

veston,  Ol,  1926. 
Subaldcnoe,  99, 1507. 

Subsidence,  mouth,  Mississippi  River,  07, 140U 
Subsldenoe,  Sabine  Pass,  94, 1377. 
Subatructure,  core  of  sand  for,  04, 3216. 
Substructure,  crib;  fine  example,  Lorain,  08, 

2068. 
Successful  jetties,  Charleston  Harbor,  98, 1426. 

Superstructure,  ooncrste,  Erie.  04, 3818. 

Superstructure,  timber  crib  and,  Erie  Har- 
bor, 04, 3818. 

Supplemental  dikes,  97, 1303. 

Teredo  attacks,  Columbia  River,  07, 2199. 

Tests,  storm,  94,  2636. 

Tests,  storm  waves,  Charleston  Harbor,  94, 
1105, 1110. 

Thlrty-flve  foot  channel,  Southwest  Pass  99, 
1867. 

Tidal  riven,  effect,  71,  740,  750;  72,  830;  78, 
477;  78,551,668;  88,681. 

Tidal  range  at  various  jetties,  98, 8531. 

Tides,  effect  of,  Biscayne  Bay,  Fla.,  H.  D.  654, 
62d,2d. 

Timber  capping,  deterioration,  98, 1728. 

Tomblgbee  River,  78, 496. 

Tramways,  00, 4278. 

Tramways,  extending,  94,  2566;  98, 3362. 

Tramways,  repairing,  94, 2635. 

Trestles,  considerations  governing  construction 
of,  08,823. 

Trestles,  repairing,  98, 2952. 

Types,  canal  entrances,  Delaware  &  Chesa- 
peake Canal,  8.  D.  215, 50th,  2d. 

Undermining,    preventing,    revetment    and 
groins,  the  flrrt  preferable,  98, 3315. 

Undennining,  preventing,  spurs  for,  94, 2548. 

Undennining,  preventing,  stone,  placing,  98, 
3312. 

Various  jetties,  ends,  distances  apart,  98, 3531. 

Various  jetties,  physical  data  concerning,  98, 
3531. 

Various  jetties,  tidal  range,  98, 3531. 

Vernon  Haroourt  on.  88, 1136. 

Vidnlty  of,  aocretkms,  97, 3372. 

Vicinity  of,  current  clianges,  08, 1195. 

Vicinity  of,  deepening  progressive,  99, 1959. 

Vicinity  of.  depths,  increase  of,  98, 1798. 

Vicinity  of,  enormous  accretions,  93, 3141. 

Vicinity  of,  extensive  erosion,  93, 3288. 


^ettles-^kmtlnned. 

Vicinity  of,  sand  formations,  98, 8276. 

Vicinity  of,  sand  movement,  94, 2687;  00, 4201. 

Vicinity  of,  scour  and  fill,  98, 1536. 

Vicinity  of  ,  shoaling,  94, 2633. 

Vicinity  of,  shore  revetment,  98»  3265. 

Vistula  River,  79,1012. 

Voids  in,  effect,  82, 1434. 

Waterways,  intiaooastal,  H.  D.  301, 69d,  2d. 

Waves,  effect  of,  99, 1568. 

Wing  dams,  94, 1336. 

Wlsoonsln  River,  78,  U,  300. 

Work  of,  supplemented  by  dredging,  97t  1393. 

^etUss,  Brush  and  Bock. 

Brush,  disappearance  of,  98, 1774. 

^etUss,  Brush  and  Stone. 
BuHdkig,  94, 2514;  97, 1371. 
Sections,  93, 1418. 

Jetties,  Curved. 

Charleston  H.,  79,  732. 
Plans,  98, 3220. 
Soour,  oesiatlon  of,  98, 628. 
Bars,  effect  on,  01, 1064. 
Effect  of  singiecufved  jetties,  Aransas  Pass, 
02,1388. 

Jettlea,  Deeajed* 

Protection,  02, 496. 

JetUss,  Double. 

Single  and,  advantages  of  each,  98, 3529. 

letUss,  Floating. 

87,427. 

Jetties,  Hlch-4lde. 

Necessity  for,  Pacific  coast,  98, 3367. 

letUss,  LonsttudlnaL 

Tnmsverse  and,  comparison,  77, 606. 

Jetties,  Old. 

Nucleus  for  new  work,  Aransas  Pass,  H .  C.  D.  6, 

5eth,2d. 
Removing, expensive,  Aransas  Pass,  H.  C.  D.  5, 

50th,  2d. 
Jetties,  ParaUel. 

ArUflcial  harbor;  design.  New   Jersey  cosst 

H.D.  388, 50th,  2d. 
Wave  action  between,  disastrous  in  storms  to 

vessels,  H.  D.  221, 60th,  1st. 
Jetties,  Pile. 

78,  458,  464,  466. 
Bunding,  94, 1404. 
Concrete  substituted,  98, 600. 

Jettiss,  Pile  and  Brush. 

Eoonomioal,  97, 1393. 
Jetties,  Pile  and  Stone. 

88, 437, 684. 

Jetties,  Portable. 

98»  173S;  98, 1706. 

Advantages  of,  98, 2062. 

Bars,  effect  on,  97, 2016. 

Building,  98, 1738;  97, 2016. 

Channel  contraction,  98, 2062. 

Rivers,  effect  on,  97, 2016. 

Soour  from,  98,  2077. 

Shoals,  scour  through,  97, 2016. 
Jetties,  Bandom  Stone. 

78.1284;  79,807. 
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IdtlMt  Bavwm  Curve. 

Dedgn,  98«  1537. 
Efltctof,98,164l). 

Suppoawl  effect  of,  Anons  Pus,  98*  Ua6. 
Jeltlest  Bock. 

Building.  INI,  1434;  01,  1663. 
Bofldlnc,  methods,  9e»  3211;  00^  4463. 
Bnilding,  rock  piecing,  Hnmboldt  Bay  end 

Harbor,  90,  31B6. 
Foundatknis  of,  mattrwoM,  amJnlon  of,  SOy 

3216. 
Foundatlone  of,  mattraAts,  placing,  00, 44B0. 
Spurp  for,  00, 4451. 
Trestltf  of,  npeiring,  97, 3370. 
Trestlfls  of,  strengtbenlng,  90, 3212;  97,  3378. 
Vicinity  of,  scour  and  flU,  93, 3493. 

Jettlee,  SeAcoaet. 

Effect  of,  98,  1126. 

Jetttee,  Sheel-viie. 

73, 814;  79, 705, 707;  83, 437. 
Building,  96, 1129. 
Band  fllling,  79, 465. 

^ettlea.  Single. 

Double  and,  adTantagw  of  each,  9A,  3539. 

lettiee.  Stone. 

Brush  mattresses,  making,  98, 8389. 
Building,  98,  8656;  98,  1198;  98,  3948;  00 

4278. 
Building,  plant  for,  93, 3350;  96, 1194. 
Building,  tidal  ourrsnts,  effect  on,  93, 3501. 
Dimensions  and  fonn  of,  proper,  98, 3502. 
Effect  of,  93, 3500. 
Flattening  of,  preventing,  98, 8360. 
Foundations,  protecting,  98, 3503. 
Great  Salt  Pond,  96, 621. 
Natural  skipes,  98,.8400. 
Pile  and,  83, 437, 564. 
Planning,  98, 3521. 
Profiles,  00, 4476: 
Profiles,  Charieston  Harbor,  96, 1304. 


leUlea,  Stone— Contlniied. 

Praflles,  Gohimbia  Blver,  moath,  03,  UA 
Quarry  chips,  nsef^ilnesw  of,  94,  USL 
Soonr,  00,  4181. 
flettlemmt,  91, 1834. 
Sises,  98, 3963, 2959,  2064. 
Spraading,  pfeventing,  98, 33e0i 
BnhsMenoe,  96, 1535. 
Tramways  for,  00, 4278. 
Tramways  for,  bufiding,  98, 3352. 
Tramways  for,  extending,  93, 3334. 
Tramways  for,  strengtheniag,  9.%  yBl 
Undennining  of,  protecting  against.  93, 3«& 
Vicinity  of,  acoetlaiis,  93, 3494. 

Settles,  Snbmefged. 

76,  477;  78,  560. 

letHes,  Vempoiaiy. 
Disk  anchor,  01, 3221. 

JetHes,  Timber  Crib. 

Superstructure,  concrete  shell,  04, 3S1S. 

letHes,  TnnaTerae. 

Dbtanoes  between,  7^,  139,  357;  74, 332;  71^ 

699,11,406. 
LoD^tudlnal  and,  oomparlaon,  77, 808. 
River  improvement,  76,  ii,  406. 

^ettlea.  Twin* 

Ban,  effect,  01, 1664. 

JetHes,  Wattted  Pile. 

79,709,710,10«,  lOaO. 

Jet,  Water. 

Pile  driving,  05, 2501. 

Jointer. 

Toipedo  wires,  89b  494. 

lointa. 

Asphalt  for,  oonaete  woik,  08,  MM.  (See 

Forts,  p.  1797  of  this  Index.) 
Brickwoik,  04,3806. 
Vertical  lolnis  necessary  in  conenle  waUs.  0^ 

1987. 


KIdweili  Meadows. 

Potomac  River,  98, 1307. 


L. 


Labor. 

Contract,  hind  and,  comparison,  66,  14;  67, 
97,  470;  70,  182;  71,  174;  78,  24S,  460,  685; 
76,  657, 659, 661, 671, 11, 624,  557;  77, 514, 544; 
78,  508,  709,  758,  770,  1139,  1164,  1191;  79, 
1590;  92,2691. 


Labor^-€cotinued. 

Eight-hour  day,  incnsses  costs,  08,  sn. 

Scarce  because  of  cirtnu,  Soutbern  kvt»,  ^ 

8.,  215. 

Labor,  Hired. 

Contrsct  system  and,  oompariMo,  88, 7S^ 
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Alee  ChamptaliL  (Ses  pp.  901,  2041  off  tbii  Id- 
<la.)  8ta0H,H.D.75O,61flt,9il. 

to.  (8«p.9MlortU>In(loz.) 
RcsulatJon,  InteniatloDtf  Waterways   Com- 
mJHioD,  1910,  H.  D.  779, 01st,  9d. 

(See  Cbsnittb;  Discharge;  Great  Lakes.) 
B«d,  clisncter  of,  Lake  liJcbigan,  89.  2030, 

2102. 
BreeuB,  laud  and  lake^  Great  Lakes,  67*  000. 
Coaaecting  dlderent  levels  with  locks,  Puget 

floimd,  H.  D.  053, 00th,  Ist. 
I>epth  of,  Lake  Erie,  68, 900. 
DischaivB,  rainUl  and,  ratio,  Great  Lakes.  68, 

062. 

KleratkRi  of,  Lake  WtamJpeg,  68. 300. 
FoRnJng  of,  HisBiMippi  River,  78,  012;  79, 

1010. 
Gaographlcal  positions,  Great  Lakes,  76,  111, 

£5,00. 
Harbor  ezteoslon,  plaonlng,    Great    Lakes, 

H.D.S3S,eist,9d. 
Harbon,  Jetties,  Great  Lakes,  75, 900, 072. 
Hsrbon,  plen,  proper  width  between,  66, 

20,27. 

Height  of,  variation  of,  InvestigBtkm,  08,  3774. 

Latitude,  determinfaig,  75, 11, 864. 

Latitude,  determining,  probable  error,  Great 

Lakes,  78, 1178. 
Longitude,  detennfalng,  71,  1014;  72,  1064, 

1110;  76,  ill,  93. 
Natural  reservoir  sites,  98, 2821, 2840. 
Origin  of,  coasts,  Gulf  and  Atlantto,  76, 303. 
Outlets  of,  current  velocity,  Great  Lakes,  68, 

961;  70,556. 
Outlets  of,  deepenhg.  Great  Lakes,  82, 2470. 
Physical  cbaracteristios  of,  75, 399. 
Pnclse  levels,  Great  Lakes,  76,  lU,  TO;  77, 

1100, 1189;  78, 1406. 
H«ervoir  sites,  08, 2821, 2840. 
Rivera,  effect  on,  98, 2840. 
Rivera,  geoBrally  shallower  than,  78, 012. 
Shoree  of,  surveys,  93, 4372. 
Steamboats,  earilest.  Great  Lakes,  67, 225. 
Surfaces,  range  of.  Lake  Champlafa,  71, 1010. 
Surfcces,  winds,  effects  of,  97, 2777. 
Tonnage,  Great  Lakes,  74, 600. 
Vessels,  dbnensions.  Great  Lak«,  67,  227,  2S7; 

72,  2»;  74, 502, 614;  76,  ii,  431. 
Vessab,  tonnage.  Great  Lakes,  74, 500. 
Water  of,  iron,  corrosion  of,  Great  Lakes,  68, 

156. 

I«k««  Oieat.  (See  p.  3041  of  this  Index;  Chaa- 
note.) 

^'■kia,  NataraL 

R««roirsitai,  08,2821  3848 

UkestSman. 

Haxbois,  provldfag,  zippal  Bay  and  Lake  of 
the  Woods,  H.  D.  137«,  oist,  3d. 
Umpblack. 

B«wvlng  glare  of  concrrte  work,  04, 3727. 
Und.  (See  Sites.) 

Aoqulrement  for  canab,  eto.,  11.  2»2. 

B»««,  lake  and  land,  67, 000. 

tondannation,  levees,  08, 1387. 

Cost  (^canals,  96, 2416, 2117. 


DamagiBB,  eipwsiye,.iisedad  lands,  Iffarisstppl 

River  tovaes,  04, 8.,  1«. 
Fkwda,  proteotkm  against,  Califoniia,  H.  P. 

383,  69Ui,  1st. 

of.oanak,96,8046.' 

of.  Green  and  Barren  Rivers,  96,  2274. 

of,  Moddngum  River.    (See  Vol.  I,  p. 

»74.) 
Locating,  canals,  98, 2483. 
Loeka.  Mnskingam  River,  97, 2371;  00, 3300. 
Oooapatlon  of,  oanal  ooostmctlon,  05, 1764. 
Reclaiming,  96,  lofe. 
RecUOmtng,  dxedgincB  for,  95, 1200, 3419. 
Redamatkm  of,  levees,   Altamaha  system, 

H.  D.443,6ad,2d. 
Saloof,  forts,  94, 461. 
Boutbem,  richer  than  Holland's,  00, 1808. 
Stinreys,  01, 1883. 
Water  end,  evaporatkm  on,  69, 603;  70, 670. 


Lock  smd  dam  sites,  OO,  2786. 


Projects  Ux  rsolamatfton,  ezamlnatkm  by 
special  board  of  eoginaer  oflSoars,  H.  D.  1263, 
6l8t.  3d. 

Landa*  Bottom. 

Reclamatton,  California,  H.  D.  262,  OOtb,  Ist. 
Drainage,  pumping   plant,  California  rlvew, 

H.  D.  262, 60th,  1st. 
Protection  of,  agahist  floods,  Callfomla,  H.  D. 

982,  60th,  1st. 

Landa*  Overtowed. 

Drainage  of,  Altamaha  system,  H.  D.  443, 

62d.2d. 


Rosarvolia,  efleot  of,  98, 2S70. 


Designing,  Pohit  Judith  Harbor  of  Refuge 

H.  D.  011|  «th,  1st. 
Types,  Altamaha  system,  H.  D.  443, 62d,  2d. 


Objection  of,  to  near-by  reservoirs,  Mississippi 
RlTer,  03, 1530. 


P^ke,  otflised  as,  97, 1310;  99, 1416;  00, 1702. 

Potomao  Park,  D.  C,  03, 1036. 

Potomao  River,  95, 1207;  96, 1021. 

Title  to,  96, 1033. 

Title  to.  District  Columbia,  H.  D.  104,  fiOth,  Ist 

Lands,  swamp. 

Drafiuage  of,  77, 392. 

DfBlning,  Altamaha  system,  H.  D.  443, 62d,  2d. 

Reietyoiis,  98, 2806. 

R«serroin,  Kisstasippl  River,  98,  2004. 

Lands,  U*  8. 

Railroads  in,  controlling,  93, 4rr.. 


City  refuse  for  reclaimtag,  00, 2284. 


Small  parka,  Dtotrlet  Columbia,  12, 3493. 

Lateh,  Safety. 

Valves,  locks,  93*  1734. 
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Lalenl  Canals.   (Bee  Canals,  Latflral.) 

Locks,  gates,  98tM82. 

Latttude.    (Bee     AstxonomJcal      Obeervatknis; 
LoDgHude.) 
Determinliig,  P.  P.  No.  11,  C.  E. 
Detennining,  Colorado,  73^  1224. 
Detennining,  Dakota,  points  In,  74,  ii,  600. 
Detennining,  probable  error,  surveys,  73*  1178. 
Determining,  surveys,  7ff«  11, 864. 
Magnetic  variations,  and,  04, 4133. 
Observations,  94, 3329. 
Stars,  94,  3301. 

Latrines. 

Batteries,  99, 7W;  00,886. 

Launching.   (See  Cribs.) 


Stone  for  breakwater,  Hawaii,  H.  D.   407, 
flOth,9d. 

Laws.   (Bee  Act  of  Congress,  and  p.  2137  of  this 

Index.) 
Bridges,  83, 2006. 
Gontncts,  nnlbvoiable  effect  on,  67, 66, 07, 156, 

168, 183, 208, 377, 804,  416,  423,  431. 
MiBsissippi  River  Commission,  97,  3573;  99, 

3351. 
Riparian  rights,  00, 4414. 

Lead  Sheets. 

Stone,  placed  between,  effect  of,  7ff,  11, 826. 

Leakage.    (See  Bins;  Dams;  Foundations;  Res- 

ervoiis;  Locks;  Seepage;  Sills;  Water  Supply.) 
Bear-trap  gates,  excessive  leakage    at,  08, 

1684. 
Cofferdams,  preventing  at,  01,  2318;  02, 1668; 

09,2157;  11,2030. 
Concrete  laying,  05, 3004. 
Concrete  platforms,  stopping.    (See  Forts,  p. 

1707  of  this  Index.) 
Galleries,  shot.    (See  Forts,  p.  1707  of  tliis 

Index.) 
Levees,  Mississippi  River,  03,  S.,  315. 
Lockage,   operation   of,   interfered   with   by 

leakage,  00, 1610. 
Lock  gates,  causes,  08, 1767. 
Preventing,  forts.    (See  Forts,  p.  1707  of  this 

Index.) 
Prevention,  locks,  04, 2381;  09, 1886. 
Stopping,  cofferdams,  11, 304P 
Stopping,  lock  walls,  09, 1706. 

Leaks.  (Bee  Cofferdams;  Embankments;  Levees; 
Seepage.) 
Batteries,  00, 808. 

Coffenlams,  93, 1726;  94, 1056;  98, 2003. 
Cofferdams,  counterooffen  in,  98, 2125. 
Concrete  soritees,  00, 1025. 
Dams,  93, 2075. 
Dredge  bins,  93, 1408. 
Embankments,  93, 2433. 
Foundations,  locks,  94, 2166. 
Levees,  97, 3821. 
Locks,  73,  2S7;  98,  1886. 
Hlter  sills,  locks,  98, 1432;  99, 1704. 
Needle  dams,  98,  2146. 
Reservoirs,  96, 3066. 


(See  Water  Power.) 
Land  and  water.    (See  ICoakiiiginD  Rivt^ 

074  of  this  Index.) 
Water  from  waterways,  H.  D.  HO,  6l5t,  3d 
Water  power,  11*  3184. 
Water  power,  Green  and  Bamn  Ktv«r.  9^ 

2374. 
Water  power  rights,  Paget  Bound,  mi.  ^ 

cost  of  canal  works,  H.  D.  053,  fiHh,  1st. 
Water  power,'  St.  Marys  River,  H.  1>  K, 

SOth,ad. 

edlnss.    (See  Vol.  I,  p.  21  cf  di 
Index.) 

Leglslatloii*    (See  Bridges;  also  Vol.  I,  p.  .i  cf 
this  Index.) 

(See  Banks;   Capping;  C«nmi«.  n^ 
Dikes;  Embankments;  B«vpr  '^'i 

Sloughing.)    (See  pb.  63, 64, 65.) 
91,3400. 
Abandoned  levees,  list  of,  04,  S.,  2^;  0$.  v 

207. 
Abandonment,     losses    throogli,   HissLr 

River,  06, 8..  ao. 
Advantages  of,  Ol,  2345. 
Aid  of  U.  8.,  Mississippi  River,  04,  i^.,  2- 
Banquettes,  99,  3575. 
Best  cross  section,  91, 3648. 
Best  designs  of,  98, 3353. 
Best  grades,  93, 1018. 
Board  work,  local,  Mississippi  KHer.  06,  > 
Breaks  in,  details  of  emergency  repairs  (A 

S.,205. 
Breaks  in,  due  to  city  sewa««,  Misi>^  ^ 

River,  05,  S.,  212. 
Breaks  in,  movement  of  water  through:  ^-^ 

slssippi  River,  12, 3725. 
Bufldfaig,  90,  3280,  3317;  91,  3704;  92,  2- 

3246;  98,  3813;  96,  3703,  3721;  98, 3331.  -^ 
Building,  costs,  97, 3787. 
Building,  costs,  decrease,  9ft,  3S77. 
Building,  costs,  varying.  08, 3422. 
Buflding,  dredge  used,  98, 3922;  99,  >f^ 
Building,  general  methods,  94, 3004. 
BuOding,  hoisting  machine  used.  99,  ;Vx»v 
Buildhig,  local;  Mississippi  RiTcr,  W,  ?  * 
Building,   machine,   Mississippi  Ri^'  '^ 

3855. 
Bnildfaig,  matured  plan,  necessity  f^-  ^ 

1748. 
Building,  mechanical  device,  99, 364i 
Building,  metfiods,  economical,  95,  iSTv. 
BuOdIng,  methods,  general,  97.  Silt 
Building,  San  Diego,  Cal.,  77, 997. 
Buflding,  specification,  90, 3571. 
Cappfaig,  methods,  97, 3796. 
Causes.    (See  Sloughing,  belov.) 
Cavfaig  and  cut-ofls,  preventing,  Mwsiv  > 

River,  04,  S.,  235. 
Channels;  imfwrtant  In  developini;,  Oh  '^ 

12,3725. 
Commissioners,    act   appointing,  Missbf-r^ 

River,  98, 1635. 
Concrete  for,  DO,  4013. 
Condition  of,  Louisiana,  7ff,  899. 
Condition  of,  Miasteippi  IUiw»  7*»  °'  ^ 
Condition  of,  Mtarari  Rfvar,  75, 588. 
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Wffi    CdtJBlMd. 

Goimectlne  of ,  iiirTty*  ior,  00»  2S0O. 
Oastraetion  dstalb,  OS.  IflM;  <M*  S.,  in,  nc 
Ooutractioo,  mto  of,  HiBlHlppl  Rtv«r,  07, 

2751. 
Gontztctofs  aiM  wKh  adTViM  numty,  H2i- 

slBlppiRlv«,0S,8.,Ml. 
0ist,O1.3161. 

Cost,  local  tMvteff  of,  04,  B.,  37. 
Costs,  Miariirippl  Rhw,  OS.  1M7;  nd  SM  p. 

1067  of  this  Indtz. 
Costs,  Yaioo  BiYW,  04,  SOSft. 
OvvssBes,  cksfaig,  84,  SB86. 
Crevasses,  donm,  84, 3Mft. 
CicvuBOB,  MlBstaippl  RiTV,  19, 3884. 
Crevasses,  repair,  08, 1783. 
Croai  teDoes,  fllflcal,  08, 3854, 3743. 
Cnassectloa  of,  MtasiB^ppi  Rhror,  68, 470,  473, 

473;  68,  844;  79,  488;  74,  881;  75,  m,  655, 

682,  M4, 887, 808, 8IB;' 78, 1884. 
Crass  seetioa  of,  prapv,  05, 8813. 
Crass  seetfon  of,  propond,  lliHfBippl  River, 

71,881;  74,386;  75, 8B. 
CnlTerts,  kMatioo,  MMMippi  RH«r,  04I,  8., 

344. 

Cahrert8,dxaliia«B,lCiHtalppiRlfw,04,B.,  344. 
ColTerts,  itoel-oonerata,  MiMMppi  Rtw,  04« 

8.,1M. 
Data,  indni  to,  IfMiiippl  Rhrw,  85, 8710. 
DMtnictkni  of,  St.  Fianch  bottom,  74, 881. 
Dftss,  spnr,  MiisiHippI  Rhrw,  04, 8.,  388. 
Dbt-icts,  boards,  MisBOuri  Riw,  H.  D.  1387, 

61st.  3d. 
Districts,  dhisioDS,  MMsslppl  Rirw,  OS.  8., 

19;  and  see  p.  1067  of  tbis  Indaz. 
DTaiiiagaof,00,4861. 
Diainage  of,  methods,  07, 8818. 
l>niiis,08,886i 
EBecrt  of,  ehamah,  daopaning,  Hlsilidppl 

River,  95, 8634. 
Kflect  Of,  HiBlBBippl  RWar,  79, 1017, 1031;  INI, 

3658. 

Bflect  of,  river  bads,  12,  8715. 
Entargemont,  98,1783. 
Eroskm  of,  causes,  wava  ^raah,  00, 4881. 
Winre  of,  reasons,  97, 8788. 
^lood  bsights,  affect  of,  liMsslppi  RHr«r,  94; 
3967. 

^Joods,  action  of,  lessons  fiwn,  97, 8543. 

"oods,  OQutroBing,  00, 3845. 

needs,  ooDtnfl  of,  Callteniji  rtvars,  H.  D.  81, 

l^oods,  effect,  95, 8648. 

Roods,  eflsct,  Mhalsalpp,  ^^^^  i^,  3721. 

S^  IT^    ^'^^    «*«"'    Mtaahalppi 
''onndalfans  of,  95, 8812 
J^dalfans  of,  exploring  OO.  4863. 
Q«d«,95,a808.  «»«.W,«« 

0»des,be8t,98,l8i8. 

Gwdes,  Mississippi  Rtv^^  g,  ,— 

HayaadsandtotonnTSi  i^r^' 

Htlght,  detennfaST;^;^:  j^^  n  T. 

^w^m^'  p-^^^poB^i,  MhrtrfPPi  R«^. 


L«wca    Continoed. 
mdlft,  7A,  553. 
Iii^Metion,  V.  8.;  noad  of,  MisaiaBippl  Rivar, 

04«S.,284. 
IntakM,  d«t«ll8, 03, 1643. 
Lands,  oondamnatioD  reeommendad,  OS,  1387. 
Lands,    exoeaahra  damagas  aakad  tor  those 

needed,  ICiaBteippi  Rlrar,  04, 8.,  149. 
Leads,    raclainatkm   of,    Altamaha   syatam, 

H.  I>.4«.  «*»*»• 
Loaks  in,  atoppfaif,  methods,  07, 8831. 
Lievtf  of,  sinking  of,  cs^,  03, 8.,  133. 
Local  work,  Mlsslsaippl  Rlvar,  05, 8.,  34. 
Locatfon  of,  MiaaiBrippi  Rirar,  75, 557. 
LocaUoo,  proper;  a  graat  noad,  HisaiBaippi 

lUTar,04,8.,384. 
Haolitii**  90, 8558;  08«  3730, 3743, 3817. 

ICaftateiianca,  03, 1838.  , 

ICap0    showing   azlBtlng   lanraea,    lUssiaBippi 

Kiv««'.®»»8-»1««- 
yiiff— tppiRlvTfaaap.l067ofthiaIndax),08, 

408;  €19,  813,  833,  837,  885;  74,  880;  75,  536, 
54B.  564,  668;  81,  8781,  2748;  83,  3783,  2788; 
Ssi  2148;  84,  3433;  85.  1713,3547,3886,3873; 

ST,  2768;  11, 8183.  .^,^         _^  , 

If^eioBippi  Rlvar,  work  oaitlad  on  prior  to 

1S82,  05, 8.,  3)1.     ,^^,^,n«iL 
iffagfS—ippI  Rlrar.  aaetloo,  84, 3888, 3886. 

22S^R«^.   (8aep.l035olthlilndax.) 

National  control,  naoaaslty  of,  98. 1748. 

SJI;:JSto,  STt-ii  or,  Misrfsrfppl  Rlvar, 

0^[^^'  ayatam.  bulhUng  np,  Mkah-lppi 

Rfver,4>4.8.,35. 
/\«*i«t  details,  03, 1643. 


p,.— aunt  Ixnehnutki,  00, ««. 
?~SS™rM,  «8S;  7»,  W  00,  SM,  «817; 

'^JJ^;  J^3M.  >>;  05, ««;  or. «». 

j^J^jSi'  by.  lfl-l->PP«  W~.  «»•  "«• 

1640;  13,8736,8016. 
ppmUMition.  mathods,  04. 8.,  3^ 
?™'^;od8,  MWasippI  River,  13, 3734. 
SjJStoTSS:  3380,  3317;  91,  3704;  92,  8341, 

j^2j2;tag,  during  floods,  views,  Mississippi 

River,  13.  8734. 
I(«peirlng,  methods,  97, 8887;  98, 8449. 
Ilepeiring,  methods,  general,  97,  Wli 
j^^peirlng,  methods,  improved,  95, 3BTO. 
Repairing,  Mtelsalppl  River,  96. 3m. 
l^^gpoDsfblUty,  division  of,  If ississippi  River, 

11.8185. 
Revetment,  93, 8854. 
Revetments  lor  proteotlon  of,  07, 36S. 
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Levees   Continued. 

Reretments,  iinportanoe  of,  08.  MM. 
Right  of  way,  mettaod  of  gaining,  03«  1633. 
Riparian  rights  should  be  reoogoised,  01*  8., 

29v. 
River  beds,  effect  on,  80*  3003, 3105. 
River  beds,  levees  do  not  raise  them  pro- 

gnssively,  Mississippi  River,  18,  STIS. 
Sand  boils,  88, 3571. 
Sand  bolb,  views  of,  Hiaslssippi  River,  18t 

3724. 
Sections,  Mississippi  Rivsr,  83, 3850. 
Seepage,  88, 3503. 
Seepage,  preventing,  88,  3353. 
Settlement  of,  87,  3747. 
Sinking,  cross  section,  Mississippi  River,  87, 

3820. 
Stalking  of,  88, 3643. 
Slopes  of,  80, 3806. 
Slopes  of,  Mississippi  River,  78. 1384. 
Sloughhig,88,3642. 
Sloughing,  treatment  of,  87, 3820. 
Sloughing,  wave  wash,  leaks,  etc.,  causes,  03, 

S.,  315. 
Specifications,  California,  H.  D.  263,  50th,  Ist. 
Spur  levees,  desirable,  Mississippi  River,  05, 

S.,235. 
Spur    levees,    recammepdations,    Mlesteippi 

River,  00, 8.,  347. 
Standard  sections,  Missis^pi  Rlvv,  08,  S. 

46;  04,8.,  234. 
Strengthenfaig  of,  methods,  85, 3806, 3813. 
Sueoeesful,  Missisilppi  River,  8ff,  3635. 
Surveys,  87,  3127. 

Surveys,  Minias^ipi  River,  86, 3731. 
Systems,  effect  of  floods  on,  Miasiasippi  River, 

12,3733. 
Systems,  errors,  Missinippi  River,  7ft,  650. 
Systems,  extension  of,  and  effect  on  com- 
merce of  Mississippi  River,  04,  S.,  33. 
Taxation  for,  08,  S.,  17. 
Training  walls,  plan,  MissisBlppi  River,  04, 

D.,  344. 

U.  S.  and  non-U.  S.  work,  Mississippi  River, 

12,  3033;  and  see  p.  1067  of  this  Index. 
Use  of,  roads,  00^  4868. 
Value  of,  rivers,  Improvemeat  of,  83, 214S. 
Valves,  outflow,  02, 1643. 
Wave  wash,  protection  from,  04, 3056. 

Leveea,Old. 

Insufficient  ones  seotlon,  Mississippi  River, 

74,301. 
Treatment  of,  87, 8750* 

Levees,  Side. 

Improvements,  locks,  11, 3048. 

Leveling.   (See  Base  Lines;  Cribs;  Surveys.) 
Base  rings,  gun  caniage,  00, 077. 
Cribs,  00, 4137. 
I-beams,  dredged  areas,  05, 1041. 

LeveUnc,  Precise.   (See  Levels,  below.) 
Birmingham  CSanal,  Ala.,  88, 1765. 
Methods,  80,  2436;  83,  1336,  3175,  2360;  84, 

3007, 2441,  2454,  2547,  2581;  85,  3650;  86,  1308; 

87,  2945,  2040,  29S1 ;  88,  3405. 
Methods,  Altamaha  system  surveys,  H.  D.  443, 

fl2d,2d. 


H 


LeveUngi  Preel8»— Continned. 
Methods,  Improved,  OO,  2S52. 
Methods,  Lookport  to  St.  Louis,  H. 

50th,  1st. 
Methods,  observing,  08,  2783. 
.    MisBlsBlppI  River,  88, 8620,  3624. 
MisMrari  River,  84,  1751. 
Results,  80, 2436;  88, 1335, 8175, 2260;  84,  ape 

2441,2454,3617,2681;  85,2660;  86,  US;  87 

2045, 2040, 3081;  88,  3430. 
Vials,  faieflksient,  88,  4135. 


Phitfums,  81, 1805. 


Lockage,  equation,  74,  SM,  5S0, 568;  78,  r>. 


Organisation,  01, 2S33.  I 

Levda.   (See  Bench  MariEs;  Surveys.)  I 

Adjustment  of,  LouWuh,  95, 1908. 
(Changes,  Onlf  of  Mezloo,  86, 8478. 
Date,  Index  to,  Misslsi^pl  River,  85,  t^fH. 
Fluotnatlon,  Great  Lakes,  88, 2847. 
QnU  of  Mexico,  84, 3704. 
MIssiaBippi  River,  78, 1387;  78, 1882.  t9«:  24, 

3834;  00^  4606. 
Mlssoorl  River,  84,  3114. 
Onaehite  and  Blai^  Rivers,  88, 1807. 
Rnnaing,  instmctioas  for,  00, 3405. 
Variation  in,  Lakes  Huron  and  Erie,  08,  Z^ 
Washington  MoBument,  06^  5296;  08, 2731 

Levels,  Great  Lakes.   (8eep.20llofthlslD';:e 
Discharge  of  Detroit  River,  effect,  H.  D.  'Cs. 

6l5t,2d. 
Investlgatkms,  01, 3770. 
Lowering,  objections  to,  H.  D.  263, 50th,  \sl 
Observations,  18, 3646. 
Regulation,  07, 840. 
Rights,  vested,  H.  D.  26S,  SKh,  1st. 
Stage  faidicator,  04, 4063. 
Variation  In,  Lakes  Huron  and  Erie,  02,  T": 
Water-power  privileges,  lessee  for,  St.  Utr^ 

River,  H.  D.  261, 50th,  3d. 

Levels,  Predae.   (See  Leveling,  above.) 
80, 1334;  81,  3476;  83, 1334, 3047, 3074. 
Adjostmants  of,  Louishma,  85,  lOOS. 
(Charlotte  River  to  Detour,  87, 4118. 
Cypcess  Bayou,  88, 3078. 
DaterelBtIng  to,  index  to,  MIsriasippi  Bj^r. 

85,3703. 
Error  allowable,  87, 2061. 
Field-work  methods,  88^3055,  413&. 
Inefllelent  viab,  88,  4136. 
Instructions  for  making,  86^3460. 
Instruments,  86, 1050. 
Instruments  and  methods,  details,  JOssisf^ri 

River,  01, 8.,  60. 
Lake  survey,  76,  ill,  70;  77,  1106,  1IS&:  7^ 

1408. 
Level  vials,  88, 4136. 
Mississippi  River,  88, 3608;  88, 3344;  8a  H^ 

00^3963,4138,4622. 
Missouri  River,  88, 4218;  84,3085. 
Notes,  specimens  of,  Altamaha  sorvejs.  H.  P. 

443,  63d,  3d. 
Ouachita  and  Black  Riven,  88, 1670. 


pt.  2924  for  ex- 1 
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<cvels,  PndM-CootliiQed. 
Red  RirVflKi,  1944. 
Rods,  loDgttH  of,  08, 3801;  96, 105S. 
Bt.  liarys  Rhrar,  96»  ttOB. 
Booth  Fin,  94,2750. 
SysttfDs,  clumeteristioB,  96»  IMO. 
TuuMMuo  Rhrar,  96»  ItOO,  19tt,  lUO,  1071. 
VarioosplaoeB,  U.  8.;  Index,  96, 1060. 
Wye  lords,  Taloe  of,  87, 2081. 
YaiOOlUnr,94,1408. 

Smnrntt. 
Water  soppij,  oraali,  80b  871;  81,  llOS,  1800, 
3«n,  3410;  88, 1282. 

TnnnllavlaL 
MJariasippl  Rlw,  M.  MOO. 

Wye, 

Value,  prsetae  levels,  87, 2961. 
Holes. 

Stone,  88, 0007. 

StTles,  stone,  94,3806. 
[He  Saving. 

Facmtias  tor,  harbon  of  xefnge,  Point  Judith, 
H.D.  911, 00th,  let 
Lifter. 

Bear^np  gMes,  11, 2121. 
Urta.  (See  Omis;  Locks.) 

Ammnnitloii.  (See  Forts,  p.  1707  of  this  Indax.) 

Ten-foot  most  advantaceoas,  looks,  78,  u,  131. 
Utt8,B[jrdniilie. 

Locks,  90, 3032,3042,0040. 
Ucbthonses.  (See  pi.  71.) 

Foondatlons,  of,  pier  ends,  00, 4078. 

Site  marking,  Chloago  Harbor,  94,  2133;  9A, 
2090. 

She  marking,  surYeys,  94, 2133. 

Uchtlnc.     (See  Batteries;  Breakwaters;  Elec- 
tricity; Locks.) 
Electric  plant,  dredges,  04, 8.,  124. 
Harbon  of  rafbge,  improvements  in.  Point 
Judith,  H.D.  oil,  00th,  1st. 
Ughtniiic. 

Effect  of,  Washington  Monument,  99,  3387; 
00,2231 

UghtProleetors.  (See  Projeoton.) 
Ughtshlp. 

Breakwattts,  marking  of,  99, 2W8. 
Ucbta.   (See  Electricity.) 

Mains,  forts.  (See  Forts,  p.  1707  of  this  Index.) 
Uchts,  OmamentaL 

Piers,  Dnluth-Superior,  08, 1074. 
Ughta,  Wetobach. 

Gae  toichis  pretarrod,  lock  works,  00, 3146. 
Ume.   (See  Quicklime.) 

Cement,  effect  in,  96, 2808. 

Slacking  of,  TSBsels  fired  by,  74, 11, 288. 
Umestone  Screenings, 

Mortars.  96, 28QB. 

Tests.  94, 2836. 
Unes. 

Expansion  of,  defective  aoondlnff,  74. 687. 
'*'5«jaje  Bttks;  Iwn;  Lead;  Sloloee;  Steel.) 

B.Sf*  <8«l^wts,p.i797oftlileIiid«^.) 
Buildings,  oonciete,  01, 022. 
Uning-over. 

Booms  tor,  lipids,  9e,33gi, 

^^^^'— H.  Doc.  740,  e3-2— vol  2- 


Iittfeoral.   (See  Cnnents;  Sbons.) 


SabmerlnemlneB,  98*  760. 


MeiMHirliig.  hydianUo  dredges,  08, 2343. 
Loenttons*    (See  Sites.) 

LockacM.    (Reported  in  river  and  harbor  reports 
aonnally  in  reports  on  operatian  and  care  of 

oensJa.) 
Boat  larger  than  lock,  98, 8184. 
Delays,  oaives  of,  Poe  Locks,  St.  Marys  River, 

11»2435. 

Eqoatlon  of,  to  level  line,  74,  636, 666, 668;  78, 

738. 
Factors  detennining  number  of,  04, 1407. 
Gtovemlng  oooditions.  Warrior  and  Tombigbee 

Rhr«is,10,1662. 
Lake  8ap«ior  to  MissisBippl  River,  96, 2416. 
Ohio  River,  06, 1686. 
Steamboat   swept   over   dam,   Monongataela 

Rivar,  08, 1767. 
tW  required,  74,  405,  60^  636,  638;  78*  738; 

90ta  1821. 
Water  needed,  estimating,  Wniamette  River, 

H.  I>.  00, 68th,  3d.- 
Water  supply  tor,  78,  1008;  76,  610,  626,  630; 

77,  704, 707, 724, 766, 770;  78,  203. 


Forts.    (Sea  Forts,  p.  1707  of  this  Index.) 

Locks.     (See  Bricks;  Canab;  (3ement;  (3onorete; 

Ckites;  Lifts;  lOMonry;  Missouri  River,  p.  1025 

of  thli  Index;  SlIb,I>raft;  Slackwater  Navl- 

getkm;  Stone.)  (Sea  pb.  20-28,  30-32,  34-41, 

and  70.) 
90,  3880;  91.  1745,  8388,  3360;  92,  Atlas,  040, 

1987;  94,00. 
AbutDunte,  98, 2482;  04, 8703. 
Abotments,  building,  00, 3607. 
Atmtments,  concrete,  Ol,  2116. 
Abutments,  detertoratkm  of,  cheeking,  98, 


AbotmAts,  eR)ded  and  destroyed  by  floods, 

03,1481. 
Abutments,  grading.  00, 3611. 
Abutments,  protecting,  00, 3611. 
Abutments,  quicksand  flow,  preventing,  98, 

2136. 
Abutments,  repair  of,  98, 2143, 2140. 
Accidents,  Great  Lakes,  09, 2060. 
Aimroeohes  of,  building,  97, 2068. 
lj?Sch«  Of :  excavating,  mrthods,  00, 2028. 

Back  filling,  00, 2096. 

Bayou  Hancbac,  6B,  480. 

Bishop's,  69,  65, 629. 

Borings  tor,  GO,  2179. 

Brick  to,  use  of,  SU 1812. 

Bricks  tor,  9^  2032-  ^^  _^ 

Building  of.  98,  2120;  DO,  ^leOj^MjaTOO. 

Building  of.  Allegheny  »*^f '  ®®' •^-     ^^^ 
Bulldlngof.bank  movement,  checkk«.  99, 3237. 
Buildlnioi^eways, 99, 2176;  W,^^^^^ 
Buflding  of.  coflerdam,  building,  94, 1010, 1056, 
1070, 1005;  9ff,  3500;  f^^^- 

Buflding  of,  company  tor,  »3v»*Zl 
Buflding  of,  concrete  plant,  94,  iw. 

Bufldini  o},  devices,  BpeM,  conoete  work, 
11*  2020. 
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Locks— Oontbiaed. 

Bufldlng  of,  Qstfanating  fori  00»  3977. 
Buflding  of,  excavating  methods,  98*  1914. 
Bufldlng  of,  expenae,  items  of,  97»  2380;  00^ 

3515.  • 

Building  of,  improvements,  87t  1904. 
Bufldlng  of,  materials,  handling  crane  for,  M. 

1873. 
Buflding  of,  methods,  98, 188S. 
Bufldhig  of,  plant,  94,  1966;  99,  2174;  00. 

2775. 
Bufldlng  of,  pumping  plant,  90»  1980. 
Buflding  of,  traveling  crane,  94t,  1873. 
Buflding  of,  Yamhfll  River,  99, 8236. 
Canal  width  at,  proper,  11«  2019. 
CajMcity,  increasing,  St.  Marys  River,  H.  D. 

64, 62d,  1st. 
Cements  for,  97, 2975. 
Central  Transportation  Route,  77,  733, 739. 
Chambers,  scoured  by  floods,  08, 1674. 
Cofleidams,  excavating  in,  94, 1292. 
Cofferdams,  sills  for,  placing,  00, 3533. 
Columbia  River  Cascades,  78, 1334, 1338. 
Conduits,  flushing,  98, 2366. 
Connecticut  River,  73, 1009;  78, 294. 
Construction  of,  oousideEations  governing,  Olf 

2767. 
Construction  plant,  arrangement,  02, 1881. 
Construction  plant,  St.  Marys  River,  11,  9418. 
Crib  abutments,  buflding,  98, 2125. 
Culverts  and  valves,  04, 8758. 
Culverts,  designing,  00, 2976. 
Culverts,  dimensions,  determining,  Lookport  to 

St.  Louis,  H.  D.  203,  50th,  1st. 
Culverts,  floors,  94,  2308. 
Culverts,  plan  of.  98, 2906. 
.   Culverts,  repairing,  98, 1800, 2968. 
Culverts,  valves,  details  of,  96, 3271. 
Deepening,  St.  Marys  River,  H.  D.  64, 63d,  1st 
Defense  of,  provisions,  Puget  Sound,  H.  D.  953, 

60th,  1st. 
Delays,  causes,  13, 2636. 
Deposits,  removal  of,  a  cause  of  delay,  09, 1830. 
Design,   and   appurtenances,    Puget   Sound, 

H.  D.  953,  60th,  Ist. 
Design,  oonnectfaig  lakes  of  differing  levels, 

Puget  Sound,  H.  D.  063, 60th,  1st. 
Design,  factors  detennlning  proper  "guard," 

Cumberland  River,  11, 3084. 
Design,  14-foot,  Mississippi  River,  H.  D.  50, 

61st,  Ist. 
Design,  sises,  Lockport  to  St.  Louis,  H.  D. 

363,  59th,  1st. 
Designing,  00, 2972. 
Designs,  00, 3617. 
Des  Moines  Rapids,  68, 899,  420;  09,  235;  70, 

297,  299;  71,  367,  384;  73,  315;  73,  418,  430; 

77,  537. 
Detafls,  Big  Sandy  River,  09, 1948. 
Details,  Great  Kanawha  River,  99, 3484. 
Dimensions,  factors,  04, 3753. 
Dimensions  increased,   Panama,  because  of 

larger  ships,  H.  D.  26^,  63d,  3d. 
Dimensions,  movable  dams,  78, 804. 
Dimensions,  various  canals,  68,  278;  69,  535; 

73,  453,  460;  78, 221;  78,  804. 
DaoaldsoQviUe,  78, 887. 


Locks— Continued. 
Draft  pipes,  94,  3303. 
Dxaining,  pumping,  98, 1886. 
Drift,  aocumulationfl  a  hlndiaoet,  OS,  17%^ 
Drift  chutes,  98, 3306. 
Drift,  removing  fram  cfaambeis,  08, 1#99. 
Ei^it-lumdred  foot,  building  of,  95, 3B9& 
Eight-hnndred  foot,   floor,   St.   Marys   Falii 

94,2308. 
EigfatJmndred  foot,  plan,  St  Marys  FiJ£. 

94,2308. 
Elk  River,  76, 11, 169. 
Emptying,  fonnula,  tests  for,  95, 2294. 
Emptying,  time  requixed,  97, 3838. 
Enlarging,  beneflts  from,  97, 3263. 
Enlarging,  cost.  Items  of,  97, 3360. 
Enlargement,  proper  cost,  08, 1508. 
Enlargement,  when  neoesaary,  03, 1508. 
Entrances  to,  designing,  97, 3361. 
Entrances  to,  excavating,  96»  3270. 
Entranofls  to,  plans  for,  97, 2386. 
Entrance  walls,  designing,  00, 3975. 
Erie,  75,11,536. 
Excavating  for,  95,  3583;  96,  3280;  97,  SOt 

98,3543. 
Excavating  for,  costly  methods,  97,  23aOL 
Fflling,  75, 735, 743. 
Fflling,  fonnula,  tests  for,  95, 2294. 
FflUng,  fram  foiebay,  St  Marys  River,  H.  D 

715, 61st,  3d. 
FflUng,  time  required,  97, 3B36. 
Fflling,  valves  for,  operating,  easy,  98,  30i3. 
Floods,  bad  effects  fipom,  on  embankzce-/. 

Tennessee  River,  11, 3048. 
Floods,  effect  of,  95,  3572;  97,  2261;  99,  ST*: 

00,2172,2985. 
Floon  of,  buflding,  95, 2B99. 
Floors  of,  concrete  beneath,  75, 11, 633. 
Floors  of,  800-foot  lock,  St  Marys  Falb,  »«. 

2303. 
Floors  of,  hemlock  lumber,  98, 2307. 
Floois  of,  plan,  95, 2906. 
Floors  of,  repairing,  06, 1434. 
Floors  of,  thickness  of,  86, 1258;  87,  1830. 
Foundations,  74, 880, 873;  75, 469, 888,  ii.  'Q. 

623;  79, 1365, 1870;  04,  3758. 
Foundations,  buflding,  94, 1836;  97,  2516;  98» 

2206,3542;  99,2483. 
Foundattoos,  coal  under,  94, 1903. 
Foundatioos,  concrete  in,  75, 469,  U,  681 ,  6Zl 
Foundatfons,  concrete  In,  placing,  88,  2167. 
Foundations,  draining,  94,  2166. 
Foundations,  dredging,  94, 1826^ 
Foundations,  dredging,  abandoned,  94, 1S3&. 
Fonndatkma,  excavating,  94,  1392,  1956:  00. 

2769. 
Foundations,   excavating,   oofltodam,   Coos 

River,  94, 1292. 
Foundations,  Jet  borings,  97, 2008. 
Foundations,  leakage,  preventing,  94,  2165 
Foundations,  Mississippi  River,  mooth  of,  74, 

830, 873;  01,  2303. 
Foundations,  Osage  River,  96, 8857. 
Foundations,  peculiar  sofl  movemAt,  96,  lO. 

Foundations,  piling,  94, 2166. 
Foundations,  plans,  95, 3416w 
Foundatfons,  quicksands,  oontroDIng,  94^  1^ 


^  p.  2624  for  ex- 
lanatlona*  etc 
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Foimdatloiis,  sheet  piling,  peculiar  overtuming 

of,  98»  1472. 
Fcnindatloxis,  testing  pits,  95f  3908. 
Foundations,  timber  for,  OOt  2771. 
Foundations,  water-Jet  borings,  97t  30i8. 
Fox  and  Wisconsin  Riven,  ais*  366;  73,  221, 

224;  7ff»  220. 
Gates.    (See  Gates.) 
Granite  sUls,  laying,  00»  2256. 
Guard  Bates,  designing,  00^  2062. 
Guard  lock,  plans,  Colbert  Shoals  Gaaal,  98, 

1922. 
Guide  cribs,  96, 2209;  04, 87«1. 
Harbor  at,  Tennessee  River,  99, 2288. 
Head  of,  movable  dam,  necenity  for,  78«  804. 
Hourglass,  shape,  Koskingmn  River,  90, 2300. 
Hydraulic  lifts,  90, 3082, 3048, 3048. 
Illinois  River,  68,  300,  440;  69,  218;  7ft,  408; 

81,  2177;  85,  2054. 
Inclined  planes  and,  comparison  of,  74,  408, 

650,552,555;  75,77(^870;  76,11,83,10):  77» 

6B2. 
Injury  of,  cement,  ezpaosian  of,  87, 1814. 
Inlet  pipes,  94,  2303. 
Ironwork,  placing,  94, 1090. 
Kanawba  River,  73,  509;  75,  ii,  01, 06;  76, 11, 
la5,  158,  164;  77,  208,  200,  302,  687,  608,  746; 
79.647. 
Land  walls,  design  of,  00, 2973. 
Large,  building,  95, 2808. 
Large,  800-foot,  plan  of,  St.  Marys  Falls,  94, 

2403. 
Large,  machinery  for,  large  locks,  97, 2975. 
Large,  operating,  machinery  for,  designing, 
07,2978. 

Large,  piannhig  fior,  97, 3156. 

Large,  pumping,  engines  lor,  tests,  97, 2094. 

Large,  pumping  plant,  97*  2992. 

Large,  pumps  16r,  97,  2067. 

Leakage  at,  canals,  74, 11, 95;  76, 628;  77,  889, 
704,  707,  756;  78, 203;  79, 1540. 

Leakage  at,  preventing,  95, 2306;  98, 1886. 

Leakage  at,  preventing,  canvas  for,  78, 287. 

Leakage,  reinforcing  foondations  to  prevent, 
09,1886. 

Leaks  in,  stopping,  94, 2381. 

Levees,  side,  imiwovements  desirable  oo  ac- 
count of  ik)ods,  Tennessee  River,  11, 2048. 

Lifts  of,  10>(bot  most  advantageous,  76, 11, 181; 

Lifts  of,  walls,  designing,  00, 2976. 

LightiaNK>  ga>  tarches  and  Welsbach  lights,  flnt 
preferred,  00, 1345. 

Location,  points  determining,  60, 262. 

LoufaviUe  and  Portland,  66,  iv,  317;  68,  529. 
72,453;  78,780. 

Uachinery  for,  97, 2975. 

Masomy  of,  bulldhig,  95, 3584. 

Maaomy  of,  laying,  94, 1906. 

Hasonry,  repairing  disintegrated,  09, 1806. 

Masonry  of,  specifications,  00, 2977. 

Haterlals  for,  handling,  96, 2291. 

Materials  for,  handling,  cableway,  94*  1966; 
96,1937. 

Materials  for,  handling,  cranes,  96, 1087. 

Materials  for,  handling,  derricks,  96, 1087. 

Materials  for,  tests  of,  95, 2011;  96, 2706. 


Locks-^Continiied. 

Meeken  Island,  ICtaWppi  River,  74, 287. 

Mfamesota  River,  75,362, 423. 

Mlasisslppl  River,  74, 7B6, 816, 825. 

Miter  sUls,  bolting,  00b  2996. 

Miter  sills,  leakage,  preventing,  lead  Ifaiing, 

98,1432. 
Miter  siUs,  repair  of  leaks,  99, 1704. 
Monongahela  River,  79,  414;  73, 503, 504. 
Movable  dams  at  head  of,  78, 804. 
Movable  dams  and,  rdathre  dhnensloiis,  78, 

804. 
Masde  Shoals,  88, 1484, 1486;  87, 1742. 
Niagara,  68, 278. 
Ohk>  River,  68,  658;  74,  408;  75, 11,  614;  78 


Operating,  machinery,  91, 2358;  96, 3272. 
Operating,  machinery,  water  supj^y  to,  96, 

3274. 
Operathig,  plant  for,  proper  else  of,  98, 1921. 
Operating,  power  for,  00, 2082. 
Operating,  power  boose,  95, 2008. 
Operating,  turbines  for,  97, 2977. 
Operating,  water  for,  quantity,  determining, 

00,3167. 
Operation,  details,  St.  Marys  River,  H.  D.  64, 

69d,lst. 
Operation  of,  hydnolio  power  replacing  hand 

power,  Teunessee  River,  05, 1706. 
Operation,  organfratlon  for,  13, 2623. 
Operation,  turbine  auxiliary  plant  for,  11, 

2109. 
Ouachita  River,  78, 368. 
Pass  sffl,  94, 1997. 
Paving,  spedflcations,  00, 2925. 
Plan,  Moscle  Shoals  Canal,  Tennessee  River, 

11,2056. 
Planning  for,  rivers,  00, 2967. 
Plans,  new  look,  St.  Marys  River,  H.  D.  333, 

89tii,9d. 
Plans,  TeonaHee  River,  11, 2046. 
Power  houe,  plans  for,  Tennessee  River,  98, 

1921. 
Presence  or  abeenoe,  consideration  of  advan- 
tages, Ddawan  &  Chesapeake  Canal,  8.  D. 

215, 59th,  2d. 
Pumping  out,  Chinese  pump,  99, 3236. 
Pumping  out,  permanent  sUls  for,  cofferdams, 

00,3533. 
Pumping  out,  plant  for,  98, 2081. 
Pumpfaig  out,  turbine,  95, 2005;  98, 2081. 
Quoin  posts,  bending  device,  95, 3048. 
Quoins,  hollow;  rellned  with  cast-iron  plates, 

09,1706. 

Repairing,  diver  better  than  caisson,  98, 1800. 
Repairing,  methods,  03, 1494. 
Rqiairs,  Muscle  Shoals  Canal,  01, 2447. 
Reservoirs  at,  76, 407. 
Reservoirs  at,  canals,  76, 407. 
Richmond  ship  lock,  71,  664. 
Rivers,  improving,  00^  2340. 
River  walls,  building,  00, 3504. 
River  walls,  designing,  00^  2072. 
Safety  latch  locks,  93, 1734. 
St.  Marys  Falls,  71, 165;  77, 922. 
Sedhnentin,76,759;  77,611,618;  78,748,781, 
787,789;  79^1294, 
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Settlaneiit,  adjusting,  Plugnemlnn,  09»  146L 

Sills,  04,  3775. 

Sills,  dflsigning,  00. 2070. 

Sills,  miter,  04, 3701. 

Sills,  miter,  repain,  Lonisyllle  &  PortbHid 

Camil,  OA,  1042. 
Sites  for,  land  sheet,  00^  2780. 
Sites,  peroolation,  caisson  in  lien  of  pOing  used. 

12,  1777. 
Sites,  percolation,  overooming,  12, 1777. 
Sluice  lining,  00, 2772. 
Steel  diains,  use  of,  experience  against,  98, 

2127. 
Stone  for,  cutting,  08, 3001, 3000;  96, 1030;  07^ 

2281. 
Stone  for,  St.  ICarys  Falls  Canal,  94, 2304. 
Stone  for,  handling,  94, 2305. 
Stone  for,  handling,  steam  power  for,  74, 104; 

78,001. 
Stone  for,  records,  93, 3006, 
Stonework,  cost  of,  87, 2484. 
Surroundings,  Cascade  Locks,  08, 1004. 
Surreys,  98, 2214. 
Tennessee  River,  88, 500, 573;  72,  400;  77, 581, 

580;  78, 705. 
Testing,  and  after  operations,   Plaquemine 

Bayou,  09, 1400. 
Traffic,  Monongahela,  11, 2114. 
Turbine  culvert,  valves  for,  98, 3273. 
Turbines,  11,2100. 
Usage  of,  Great  Lakes,  08, 1875. 
Use  of,  rules,  98, 2001. 
Valuable  estimate,  76,  ii,  010;  78,  ii.  18. 
Valves,  91, 2370, 2742;  97, 2070. 
Valves,  best  types,  Cumberland  River,  11, 

2035. 
Valves,  breaking  down  of,  due  to  vibration, 

11,2110. 
Valves,  discharging;  device .  to  prevent  in- 
jurious torsion,  01, 2050. 
Valves,  openings,  covered  with  sheet  steel, 

09, 1705. 
Valves,  operating,  97, 2070. 
Valves,  operating,  difficulty  of,  causes,  00, 

3380. 
Valves,  operating,  machinery,  98, 1021. 
Valves,  shafts,  improvements,  95, 2350. 
Walls,  building,  00, 3505;  04, 3757. 
Walls,  collapse,  Monongahela  River,  00,  3235. 
Walls,  concrete  for,  placing,  98, 2284. 
Walls,  concrete  for,  simple  methods,  97, 2430. 
Walls,  dimensions,  determining;  Lockport  to 

St.  Louis,  H.  D.  263,  SOth,  1st. 
Walls,  floods,  effect  of,  98, 3572. 
Wans,  formula,  78, 807, 887, 004, 013;  77, 711. 
Walls,  leakages,  stopping,  09, 1700. 
Walls,   raising,   details,   Cumberland   River, 

11,2035. 
Walls,  raising,  for  adequate  "guard,"  11, 2035. 
Walls,  reinforcement  of,  concrete  for,  98,  2002. 
Water  power,  gaining,  Puget  Sound,  H.  D. 

053,  60th,  1st. 
Water-power  rights,  preserving,  98, 083. 
Water  supply,  providing,  OO,  3108. 
WSver  supply,  reservoirs,  78, 407. 
Wide  lock,  gate  for,  78, 804. 
Widening,  proposed,  Erie  Canal)  97, 3251. 


1 


l4ieka-^Caiitlnued. 

WlnoDsin  River,  78,  ii,  201. 
Youghioghsny  Rhrer,  74,  562. 

liocks  and  Cuials. 

Boiin0i,    methods,    LooiiviUe    &   Pwiaai 
Canal,  11,3217. 

liOCkB  and  Dams.    (See  Canaliation:  Si-» 

tion;  Slaokwatar.)   (See  ph.,  p.  2626  of 

Index.) 
AbutmeoAs,  conerde,  04,  ZIOOl 
Additional,  ph«wfc*g  for,  Biasos  Rinr,  Jl.  D. 

05,02d,  1st. 
Boi^i0i,  test;  methods,  Connecticut  Bhv, 

H.D.231,a8th,»L 
Building,  plant,  04, 2107. 
Conorete,  brands,  04, 3755. 
Cooorete  limns,  eoonomloal  types,  CoabeEazl 

River,  11,  2030. 
Concrete  forms,  notable  details,  19,  SA 
Concrete,   miiing,   Cinnberiand  Rirv,  11, 

308O. 
Concrete  plant,  04, 8754. 
(Toncrete  work,  forms,  04, 3755. 
Construction,  details,  04, 3750. 
(Xmstruction,    details,    Camberisad   Rh^ 

H.D.  758, 00th,  1st. 
Ckmstructkm,  detaik,  IClBliBippl  Rim,  11 

2208,2301 
Constroctloo  of.  Sen.  D.  301, 01st,  9i. 
CoBts,  04,  8775. 

Costs,  Allegheny  Rlw,  Ol,  2705. 
Oists,  Comberland  Rlw,  11, 2090. 
Desi^iing,  aeries  of  locks  and  dams,  Teasm 

River,  H.  D.  781, 00th,  1st. 
Design  snltabie  for  swift-cnmnt  strwes.  01 

3513. 
Dimensions,  Monongahela  River,  07,  ifiBO-     i 
Dhnenslons,  Ohio  River,  07, 1717.  ' 

Dredging  a  rabstitote  tat,  H.  D.  n,  61st.  1& 
Estfanates,  AUe^ieny  Riw.  H.  D.  l€,  Vt:. 

3d. 
Estfanates,  Black  Warrior  Rivw,  04,  IM). 
Estimatss,  Ouachita  River,  11, 1854. 
Hoods,  damages  fknm,  reoonstmcdim.  H^ 

nongahela  River,  11, 2107. 
Injury,  tram  highly  add  water,  Moooeu^^^ 

River,  11,2110. 
Location  tetor  In  oanalisatloD,  H.  D.  : 

58th,  3d. 
Locations,  determining,  series  of  lofb  ^ 

dams,  H.  D.  705, 60th,  1st. 
Number,  reducing  number  in  propoMd  sen^- 

Cumberland  River,  H.  D.  758,  aoth,  m. 
Plan^,  Big  Sandy  River,  11, 2188. 
Plans,  Cumberland  River,  H.  D.  758, 60(2:. '« 
Rebuilding,  ezperlenoe  in,  IS,  2290. 
Reconstruction,  concrete  work  in,  11, 3^ 
River  improvement  and,  01, 250S. 
Sills,  fixing,  and  depths  over,  01, 2n& 
Sites,  surveying  for,  08, 045. 
Surveys,  details,  11, 1851. 
Value,  donbtfU,  aedfrneot-beering  rinp,  H 

D.  00,  out,  1st. 
Views  of  work,  Ouachita  River,  11.  l^  '^^ 

1880. 

lioeka,  Auxlliaiy. 

St.  ICarys  River,  H.  D.  04,  oad,  lat. 
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ks,  Omcietew 

»4,  2176;  Oft,  1675,  2304,  3416;  97,  2260,  24»; 

OS,  2«S2,  3543;  00^  22S6,  3504,  434»;  01,  2113; 

04,3755. 
Culverts,  08,2482. 
Fiist  concrete  lock  and  dam  works  in  America, 

nUnois  and  Mteteippl  Canal,  94, 2164. 
Floors,  75,  U,  623;  98,2482. 
Forms,  05,  2413, 2416. 
Foundations,  7ft,  400,  U,  621,  023;  88,  2167; 


Q&te  work,  00^  4340. 

niinols  and  Mississtppi  Canal,  04, 2172. 

Laying,  05,  2416;  9e»  2383. 

Making,  04, 1203. 

Making,  roles,  94, 2165. 

Matariato.  bandling,  9e»  2284. 

Metliods,  06, 2283. 

Methods,  modifloations,  96, 1917. 

Models,  Oft,  2304. 

Osage  River,  97, 9083. 

Plans,  96, 2284;  97, 3046;  00, 22S8. 

Plant,  Oft,  2416;  Ol,  2113. 

Sections,  OO,  22B8. 

Stone  in,  04, 1096. 

Walls,  74,  786, 820;  7ft,  004, 11, 623;  98, 3543. 

eka,  Bmcfgaicy. 

Waterways,  intraooastal,  H.  D.  301, 63d,  3d. 

cka,GuanL 

Concrete  masonry,  placing,  94, 2173. 

Culverts,  94,  2176. 

Currents,  effect  on  canal,  Oft,  1755. 

Deposits,  effect  on  dams  and  drifts,  Oft,  1755. 

Heads,  Illinois  and  Mississippi  Canal,  04, 2176. 

Height,  slack-water  navigation,  00, 2960. 

Necessity  for,  Tennessee  River,  11, 2048. 

Removing,  oyerooming  objections  and  dis- 
advantages of,  Tennessee  River,  Oft,  1743, 
1750. 

Sluiceways,  04, 2176. 

icks.Uft. 

Bntranees,  designing,  07, 2204. 
Entiamoes,  plans,  06, 2042. 
Walls,  stability  of,  with  increased  height.  Oft, 
1755. 


01,3356. 

Building,  08,  3002;  Oft,  3684;  96,  3270;  00, 
3015. 

Bunding,  St.  Marys  Falls,  04, 2302. 

Plans,  06, 1434. 
oeks,Old. 

Repairs  needed,  04, 2381. 
oeks,  Pnenmattr. 

Operation  of,  07, 3162. 

ocks.  Sblp. 

Walls  for,  Black  Rock  Harbor,  10, 2318. 

oeks.  Stone. 

Building  of,  details  of,  07, 2S34. 
Bonding  of,  plsnt  for,  96, 1036. 
Concrete  in,  94, 1096. 
Details,  Big  Sandy  River,  97, 2534. 
Foundations,  excavating,  96, 1098. 
Masonry  of,  dsssiflcations,  96, 1040. 

iiocks.  Tidal. 

Choice  of,  tMtors  governing,  04, 1408. 
Waterways,  intraooastal,  H.  D.  301, 62d,  2d. 


Loclcs,  Wooden. 

ReboikUng,  07, 2723. 

Locomotives.   (See  Electricity.) 

Lofging.  (See  Snagging.) 

Obstmotfaig  navigation,    Ocklawaha    River, 

00,1604. 
Regiilatfan]s,OO^2800. 
Rules  proposed,  00, 1607. 
Steamboating  and,  lagulating,  difficulty,  00, 


Log  lama. 

Breakfaigof,00^4466. 
Effect  of,  08, 3120. 
Rivers,  eOeot  on,  08, 3120. 

Log  Poller,  Steam. 
00,1606. 

Logs.    (See  Waterways.) 

Dams,  concrete;  effect  on,  04, 2GQ0. 
Effect  of,  scour,  increase  of,  rivers,  74, 202. 
Fk)ating  of,  regulations,  01, 2330. 
Navigation,  obstructing,  7ft,  374;  79, 843, 1173, 

1182, 1196. 
Rivers,  closure  of,  Pearl  River,  70, 896. 
Shipment  cheaper  by  water,  11, 670. 

Loga,  Round. 

Cribs,  67,  216;  72,157. 

Longitude.      (See  Astronomical   Observations; 

Latitude;  Lunar  Culminations.) 
Determining,  lunar  cobninatkms  for,  P.  P.  No. 

10,  C.  E. 
Determining,  telegraph  fiv,  70,  603;  71,  1014; 

72,  1054, 1118;  73, 1234;  74,  U,  435,  434;  76, 

iii,  02;  70, 1805. 
Determining,  Wisconsin  and  Illinois,  interior 

of,  74,  ii,  425. 
Difference,  detennining,  04, 3336. 
Difference,  I>etroit,  Mich.,  and  Ogden,  Utah, 

74,11,434. 
Difference,  Sault  Ste.  Marie  and  Ann  Arbor, 

Mich.,  04, 3882. 
Observations,  wiring,  04, 3322. 
Work,  stars,  04, 3838. 

Low  Water.  (See  Elevations;  High  Water;  Water 
Heights.) 

Forestatkm  and,  Menimao  River,  H.  D.  0, 
62d,]st. 

Mississippi  River,  04, 2071. 

Ohio  River,  08, 2458. 

Plane  of,  raising,  Mississippi  River,  09, 1609. 

Plane  of,  lowering)  Mississippi  River  at  St. 
Louis,  00, 1610. 

Red  River,  04, 1141. 

Survey,  Mississippi  River,  06, 3535, 3575. 

Various  yesrs,  Mississippi  River,  00, 2544. 
Lumber.   (See  Beams;  Hemlock;  Timber.) 
Lumber,  Hemlock. 

Lock  fkwfs,  08, 2207. 

Lumber  Trade. 

Interested  in  waterway  improvement,  H.  D. 

634, 61st,  2d. 
Most  Impwtant  business,  on  upper  Mississippi. 

River,  01*  2232. 

Lnm.pa.   (See  Mud.) 

Lunar  Culminations.   (See  Longitude.) 
Longitude,  determining,  P.  P.  No.  10,  C.  E. 
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Ulachliwry^  (8«a  LoAa  and  Dflms.) 

Hydnollo  dndeee,  MteMppi  Rlw,  04»  S., 
128, 2S. 

Marhlnn  Shops. 

07,2306. 
Outfit,  03,  2426. 

MagariiKfc   (8«a  Forts,  p.  1907  of  this  Indax.) 

BfacnoC 

ImproviBed,  gms  oaed  Ibr,  88, 354. 

Masnetic  Attraetloii. 

Great  Lakes  ragkm,  08, 1790. 

Magnotic  DofllTiattoiu 

Observation,  Great  Lakes,  04,  4086;  05,  2701, 

2704. 
Surveys,  lakes,  08, 37W. 

Bfagnetle  Dip. 

Surveys,  lakes,  08, 3760. 

Biacnetic  Intensity. 
Great  Lakes,  OA,  2704. 

Magnstlc  Obsei  rations. 

St.  Marys  River,  00, 4100;  06, 4026. 
Surveys,  07, 4070. 

Magnotlca.   (See  Compass.) 
Macnotle  Variation. 

Asimath  compass  oliseivatiODS,  testing  ac- 
curacy, 04, 4133. 

Determining,  04, 4133,  4134. 

Detennining,  Great  Lakes,  10, 2726. 

Iron  In  a  pier,  attraction  of,  04, 4133. 

Latitude,  changeiof,  effect,  04, 4133. 

Methods,  details  of  observing,  Great  Lakes, 
10,2726. 

Observation  points.  Great  Lakes,  04, 4133. 

Observation,  reducing,  04, 4183. 

Vessel  and  instruments,  04, 4133. 

Main.   (See  Water  Main.) 

Lights,  forts.    (See  Forts,  p.  1797  of  this  Index.) 

"Maine,**  U.  S.  S. 

Removal,  Habana,  Cuba,  12, 3565. 

•«Mail,  The,**  D.  C 

Plan  of  Pierre  Le  Entent,  and  studies  for  Its 
realisation,  01, 3718. 

Manual,  Bnctnosr. 
01,39,  Oil;  08, 801. 

Mannfaetures. 

Center  for,  New  YoA  best,  H.  D.  1606,  OOtfa,  ad. 
Railroads  near,  a  factor  in  locating  flsct^rles. 

New  York,  H.  D.  1506, 60th,  2d. 
Water  competition  advantageous,  Merrlmac 

River,  H.  D.  2,  61st,  1st. 

Maanfaetuilnff. 

Improvements,  U.  S.,  effect  of,  Willamette 

River,  OA,  2497. 
Established  on  benks  of  improved  Ohio  River, 

08,1692. 


Mannfaetmins— Continued. 

Extenskm  due  to  improvenieDts  of  w£9 
ways,  00, 771. 


Blocks  of,  for  flooring,  04, 3S4& 

Mapping. 

Methods,  00, 3368. 

Suspended  pantogiaph  for,  93, 7B». 

MapFrintins. 

Photolithographic  process,  objectioosilk, 
cause  of  great  skill  needed,  91, 54S. 

Maps.   (See  Charts.) 

Data,  index  to,  Mtefasippi  River.  95,  r)«» 
Device  for  priixting  signs  on,  85, 2S^^. 
Early  maps,  Mississippi  River,  93, 3:u». 
Making,  survey,  Lodqxst  to  St.  Louis,  11 

263,  flOth,  1st. 
PhotoUthographing,  survey,  Lockpon  \o 

Loub,  H.  D.  263,  59th,  1st. 
Reducing  in  scale  for  publication,  photo^^ 

the  best,  05, 2126. 
Tourist  routes,  YeUowstone  Put,  02,  ^M 
Transportation  routes  of  the  world,  H.  !■  ^^ 

60th,  1st. 

BCaps,Oid^   (See  Old  Charts.) 

Mississippi  River.    (See  Vol.  I,  pp.  K>«  &:: 

1088.) 
MobOe  Harbor,  06, 1432 

Maps,  Progreaa. 

Example,  04, 1338. 


Conecting,  Saxton  tide  gauge,  01,  ifi^ 

Masoniy.   (See  Concrete;  Locks;  Stone.) 
Batteries,  03, 600. 
Building,  locks,  04, 1996;  05, 35S3. 
Classiflcatkms,  stone  locks,  98, 194D. 
Repairing  disintegrated  mssoniy,  locb  a^ 

dams,  02, 1803. 
Spectflcations,  lock  gates,  00, 2977. 

Masts. 

Height  of,  00, 400, 403;  74«  614. 
Height  of,  vessels,  lakes,  74, 614. 
Materials.   (See  Jetties.)    (See  pi.  46.) 
Bridges,  02, 267p. 
Bunkers  for,  fort  construction.  (S«*  ^°^  * 

1707  of  this  Index),  02,  2494. 
Costs,  torts.    (See  Forts,  p.  1797  of  this  I3^' 
Unloeding.    (SeepL46.) 
BCaterlals,  Hard. 

Cutter  for,  hydraulic  dredging,  06«  1964- 
Dredging.    (See  pi.  55.) 
MattieBsea.      (See   Dams;    FsselDe:  ^f;^ 
tkaa;  Jetties;  Piers;  Revetments).  \^'^ 
16, 60, 61, 62.) 
00,  1153,  1264,  1300,  2736,  2778;  9««  ^"^ 
•     165,3158,3174;  00,. %57. 


Ieep.2«24f6r*x-] 
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attnucs— CoDtinoMi- 
Anchoring,  OS»  SMI. 

BiUttting,  Ittwori  Bivw,  01»  fl.,  410. 
BillaitiDg  of,  00,4021. 
Banks,  protection  of,  94, 13W. 
Buks,  mvetmcnt  of,  97»  3306. 
Btrgv,  mooring,  94,  aSW. 
B«tinat«riab,88,10». 

Brush,  096  of.  rfrwr  Impcofwwntt,  7».   !««. 
76.574,641,6®,«78,U.«4.61«;  77.«4;  T8. 

824,  MO,  854;  TO,  W7.  W7»  lOW'  !««'    *^*' 

1074,1080.  ,-^- 

Bnfldtog,  93,  1414,  37»;  94,  3884,  2831;  »«• 

«B,40«7. 
BuOdtag,  bank  protection,  96,  MTtt. 
BoiUUng,  foondatkntt,  94, 1  ^' 
Bnfldtog,  littles,  94, 25*1,"     8. 
Bufldtog,  m«tbod8, 94, 35u 
Boildtog,  plan,  00, 4180.' 
Building,  river  sQls,  93, 3410. 
Bufldtog,  sbar«  protection,  94,  ISfft. 
Cables,  spUoes,  94,2034. 
CMM,naeof,79,87ft,tt32. 
Carpet  of.  river  beds,  protecting,  78,  610;  TH, 

87ft. 
Cbnte  dims,  94, 8141 
CamproBsloa  and  settlenuait,  06, 1304. 
Compreerion,  mootb  of  MJarissippi  Rhwr,  Ofi, 

1434.  .    .    .      , 

Connecting  idvetment  work,  MiniHippi  Biver, 

Oft,  8.,  174. 

Constroctlan,  HWiitppi  River,  04,  8.,  187; 

05,  8.,  178. 
Cost  detaito,  09,  B.,  IfiS. 
Costs,  03,  8.,  144. 
Costs,  HissiaBippi  Biver,  Oft,  8.,  176;  07,  3741; 

19,  3870;  and  see  p.  —  of  this  Indoz. 
Dcq>  vrator,  jetties,  91, 3187. 
Designs,  Jattiw,  00, 4450. 
Destmctini  of,  by  eonents,  99, 18fi0. 
Bikes,  Ol,  8.,  380. 
Dikes,  repairing,  99, 1510. 
Discarding,  economy,  jetties,  98, 3064. 
Discarding,  soour,  preventing,  98, 3040. 
Dropping,  methods,  94,  2518. 
Failure  of,  revetment  work,  02,  8.,  141. 
Flexibility  of,  valuable,  79^  1053. 
Forms,  improved,  19,  2148. 
Foundations,  cribs,  82, 2321. 
Foundations,  dams,  80, 1003. 
Foundations,  Jetties,  04,  1378;  Oft,  160^;  <X>» 

4245,4438. 
Fonndatkms,  training  walls,  9ft,  1401. 
Hurdles  for,  94, 1002. 
Improvemsnts,  93, 3714. 

Jetties,  94, 2618. 

JettieB,  foondatknis  of,  94, 1378;  9ft,  1600;  00, 
4345. 

Jetties,  rvpairfaig,  98,  1576. 

Jetty  foundations,  not  necessary  in»  91, 1663. 

Lost  mattresses,  cause  of,  Itis^asippl  BIw, 
Oft,  S.,  214. 

leaking,  machine  for,  79,  876, 1113. 

VBUressbottt,  80, 1410;  81, 1507, 1608. 

Neoenity  of,  doabtfta,  foundations,  jetties,  00, 
4438. 

l^eedlni,  foundatloDB,  JettieB,  Pacific  coast,  94, 
2518. 


Omission  of,  foundations,  Jettlas,  96, 8216. 

POe  dikes,  9ft,  3231. 

Placing;  crevasses,  olosliig,  9ft,  1788. 

Placing,  dams,  98,  3090. 

Placing,  dams,  repair.  Oft,  3781. 

Planing,  dikes,  00^  4360. 

Placing,  foundations,  rock  jetties,  00, 4480. 

Placing,  jetties,  OO,  4387, 4400. 

Placing,  soour,  preventing,  dams,  building, 

98,3030. 
Plain  mats  better  than  woven  mats,  12,  314B. 
Plan  of,  jettisB,  OO,  4460. 
RhreES,  oontiaction  of,  llississtppi  River,  94, 

1594. 
Rock  foundations  preferable  to,  jetties,  9ft, 

1774;  00, 4346. 
Soour,  preventing,  98, 3040, 3030. 
Scour,  piles,  98, 160B. 
Settlement,  Mississippi  River,  Oft,  1434. 
Shores,  protecting,  80, 770;  93, 1600;  94,  1607. 
Sinlcing,  90, 8330;  94, 3614, 2546;  2000;  9ft,  3363; 

00^4460. 
Sinktdg,  bags  of  sand,  94,  2600. 
Sinking,  ballasting  and,  03,  2442. 
Sinking,  concrete  for,  making,  00^  4031. 
Sinking,  difficulties,  00,  4012. 
Sinking,  difficulties,  Kississlppl   River,   03, 

S.,308. 
Sinldng,  methods,  Ol,  1880. 
Sinking,  scour,  03, 1441. 
Sinking,  sills,  01,  1880. 
Sinking,  stone  for,  ooaorece  substltated,  oo^ 

4879. 
Specifications,  98, 1622. 
Teredo,  action,  jetties,  82, 1188;  86, 1312. 
Teredo,  effect  of,  jetties,  88, 1188;  86, 1313. 
Thin  mattresses,  advantages  of,  foundation, 

94,2518. 
Weaving  of,  09, 3600;  03, 2441. 
Weaving  of,  on  ice.  Oft,  3060. 
Weaving  of,  strands  better  than  cable,  00, 


Weighting,   bronse  weights   for,   Mississippi 

River,  H.  D.  50, 61st,  1st. 
Wire^ettlngmachtoe,  81, 1625, 1628, 1632. 
Wire  strands,  04, 20OO. 
Woven  on  ice,  Mtasouri  River,  01,  S.,  308;  11, 

20O6. 

Bfattresaes,  BoahL 

Revetments,  Ol,  8.,  341, 347. 

Bfattresses,  Brash. 

Objectionable,  Gulf  dikes,  09, 140i . 

Bfattresses,  Cane. 

78, 616;  79,  827, 876, 081, 082. 
Buoyancy,  80, 1311. 
Cost,  80, 1146, 1310;  82, 1363. 
Teredo  proof,  79, 082, 087. 

Mattresses,  Conn^c^^'^* 

Buflding,  03,  3720;  9ft,  3774. 

Bfattresses,  Crib.  ^^  ^^ 

Bn»h  and  stone  dam,  94, 2802. 

Mattresses,  pa««*>^^ 

^•nk  LtectloD,  9*^' 
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Mattmses,  FMdne-CoatSniMd. 
Impcovod  fQfm,  OA.  8818. 
B«vetm«nt8, 99, 3513. 
Standard  typa,  99, 8513. 

BIsttnsacs*  Ftaiibla- 

96,8419. 

Mattnaacs,  Foot. 

89,3779. 

Brash  and  stone  dams,  94, 2S92. 

Biifldin«,98,3350. 

Revetments,  protecting,  98, 3350. 


Araof,lansth(tf,70,H4;  78,1174. 

An  of ,  depwB  of,  kngtti,  9€^  541;  73, 1174 

MeridteaStona. 
Surveys,  94, 8085. 


Advantagw  of,  97, 3799. 
Bank  protection,  97, 3799. 
Tests  of,  00, 4916. 


94,»00. 

Mattieaaaa,  Log. 

Building  of,  96, 1192. 
Placing,  96, 1192. 

Mattreaaea,  Lmntier. 

Bank  proteotton,  HissisBippl  River,  01,  2212. 

Mattieaaea,  Raliif  ofoed. 

Extension  of,  revetmttits,  96, 3827. 

Matticaaaa,  SUL 

Dikes,  94, 2599. 

Blattieaaaa,  Submailne.   (Bee  Torpedoes.) 
90,3213. 

Blattreaaea,  WiDow-Wowu 

Standard  fdcm,   bank   revetment,   MisMoil 
River,  H.  D.  89d,  1st. 
Mattieaaea,  Winged. 
80,1380;  87, 780. 

MaU. 

Dredges,  anchoring,  01, 2263. 
Manmee  Baatn. 

Exceptionally  lisvored  for  satisfying  human 
needs,  H.  D.  760, 62d,  2d. 

Bfeaaiucmenta.   (See  Discharge.) 
Bridges,  98, 3944. 

Flow,  measuring,  Niagara  Falls,  08, 2539. 
Prism  and  scow,  relation  between,  rock,  75» 

326;  77,239;  78,1136. 
Soow  displacements,  rocks,  68, 424. 
Standards,   surveys,   68,  937;  73,   1046;  77, 

1110. 
Standards,  Bike  surveys,  70,  U,  854,  904;  76, 

iii,  6, 79. 

MeaauTementa,  Foot. 

Metric  equivalents,  conversion  to,  table,  98, 
1995. 

MeaauTCEiiients,  Metric. 

Foot  and  metric  equivalent,  tables,  93, 1995. 

Meaaiuements,  Prism. 

Scow  and,  relations,  71, 181, 191,  200,  719;  78, 
275;  77,  239,  246;  78, 520, 1136;  79, 507. 

Meaanrinc,  Place. 

Dredging,  94, 2502. 

Memorials. 

Competition    in    designing,    program,    etc. 

"Grant,"  "Mcaellan,"  01,3756. 
Btatoes  tor.  District  Colombia,  19, 3510. 


Coast  defense,  69, 4. 

Defensive  purposes,  experiment,  60, 4. 

Meteorological  Recoida. 

Columbia  River,  93,  3514;  94,  3833;  06, 32)1; 

97,3422. 
Northern  and  Northwesteni  Lakv,  67,  ^ 

602, 684, 721;  68, 967, 998;  7»,  1088;  73,  VS. 

74,  U,  472;  76,iU,103. 
Paciilcooa8t,93,3242. 
Portland  channel,  Alaska,  97,  34BS. 
WilletB  Pofait,  80,  312;  81,  449;  82,  CT;  Si, 

448;  88, 454. 
Yaqulna  Bay,  96»  3300. 
Meleofoiosy.     (See  Rainlsll;  Run-off;  Wicis.) 

(See  pi.  72.) 

MeCeia.   (See  Conents.) 

Water  supply.  District  Columbia,  01. 3639. 
Water  supply,  dties,  09, 2898;  11,  SMS. 


04,3739. 


80, 1219;  81, 1709;  90, 2104;  00,  SBSi 
Aqueduct  flow,  gauging,  97, 4014. 
Catamarans  for,  00, 5325. 
Coefficients  of,  determining,  69, 566;  78,  U(t 
Computing  methods,  river  paagfoag,  H.  D.  % 

5Sth,3d. 
Currents,  velocities  of,  determining,  78, ». 

262,305,380,303. 
Gauging  and  rating,  08,  2791. 
Outfit,  02, 2£69. 
Rating,  81, 1709;  88,2896;  87,1227,»a,» 

2841,  2848,  2856;  90, 2104;  94, 1137;  97. «« 

98,  1611;  00,  4759,  6327,  5334,  S386;  0».  2S6. 

2828;  11, 1947. 
Rating,  details,  09, 2818, 2868. 
Rating,  discharge  meesurements,  05, 9A- 
Rating,  frequent,  desirable,  01, 3774. 
Rating,  HaskeQ  meter,  97, 4094;  90. 190:;  (Ml* 

4750. 
Rating,  methods,  Connectlont  BJver,  H.  i* 

231, 56th,  3d. 
Rating,  Mississippi  River  surveys,  05, 8 .  "^ 

Rating,  Price  meter,  91,  34B0;  93,  J^W  Oft 

4759. 
Reduction  tables,  98, 2458. 
Stackpole  propeller,  91, 1584. 
Use,  Mississippi  River,  80, 1518, 1S»;  ^^  ^^ 

83,2226. 
Wheel,  gauging  and  rating,  09,  S^l- 
Woltman's,  deeoription  of,  78,  IX&. 

Mica. 

Excess  of,  granite,  effect  on,  72,  SX. 

MOeace. 

.    Railxoads,  Ohio,  1839, 96, 3043. 

Bimtla.  .J 

Army  and,  ftmdtlons,  seacoett  deta».    • 

408. 
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bore  protecting,  use  Jn,  80»  1660. 

s  Comstock. 

^eecrtptkm  of,  7a»  11». 

^nOnaeB  of,  72*1153. 

foolosy  or,  72, 112B,  1140. 

»ra  oC,  raisiiig,  cost,  72, 1158. 

flTar.Crom,  amount  of,  72, 1190, 1156, 1101. 

'entOatioa  of,  72, 1131. 

eral  Prodnrts. 

>hIo,  eO,  3QC0. 

eealtti  of.  Big  Sandy  River,  00, 8413. 

n.    (See  Copper;  Submarine.) 

>rift  In,  ooBt  of,  Ophir  minai,  72, 1154. 

Exploding,  electric  batteries,  srnuigement  of, 

77,237. 
rSsBiire  veins,  cause  of,  Comstock  mine,  72^ 

1143. 
ttiafta  in,  cost  of,  Opbir  mines,  72, 1154. 
(otro  tunneb,  72, 1120. 
ruzmels,  cost  of,  CboUar  Potosl,  72, 1165. 

»•  Salted. 

[>iaxnondB,  Ruby  Oulch,  78, 1206. 

ics,  Sabmarlne.   (Bee  Forts,  p.  1797.) 

::^ble  gallery,  07, 705. 

3asamate,  07, 705;  08, 750. 

CoDcrata  vralls,  06, 471. 

Draining,  06, 471. 

Foundations,  06, 471. 

Damages,  repairs,  08, 001, 756. 

Detarioration  of,  08, 657. 

Dynamite,  ezpedmeot  with,  76, 31;  70, 35. 

Explosions,  pressure  gauges,  05(  530. 

Explosions,  soag  boat,  wreck  of,  00, 2000. 

Firing  of,  methods,  08, 016. 

Oemeral  system,  08, 12. 

Improvised  material,  08, 618, 756. 

InTastigations,  87»  0. 

Jadg^nent  firing  stations,  08, 744. 

Ixsading  room,  08, 750. 

Hatarial,  emergency,  New  London,  08, 618. 

NecflssHy  of ,  08, 4. 

Plan,  08,744. 

Planted,  damages,  08t  500. 

Planting,  08,  508, 500, 656, 756, 760. 

Planting,  tests,  88, 364. 

Pbuiting,  vesBel  for,  86, 51. 

Repairs,  08, 500,  eOl. 

Tests  of,  08,  616, 761. 

Tests  of,  resistance  in  ohms,  winter  tests,  88, 
307. 

Vessels,  panage,  regulations  for,  08, 636. 

Inlnc*   (See  Sluices.) 
Debris  of,  barrier  system  on  waterways  to 

protect  against,  07, 2265. 
Debris  of,  hi  State  waterways,  relation  of  U.  S. 

to,  H.  D.  3S2, 50th,  1st. 
Operations  of.  rivers,  injury  of,  76,  ii,  620;  77, 
903;  78,  1207;  70,  1867. 

Inlns  Caaemata.   (See  Batteries;  Torpedoes.) 
Concrete  walls,  06, 471. 
Draining,  06, 472. 
Foundations,  building,  06, 472. 
Improving  waterways  affected  by  mfaie  wash- 
ings, Oft,  2500. 

Siilnir*  CoaL 
PhUipphies,  04, 8870. 


Mbilns  Minis.   (SeeMioing.) 

Causes  of,  and  effect,  California,  H.  D.  262, 

50th,  1st 
Control  of,  laws  for,  00, 5068. 
Control  of,  waterway  improvements  effective 

hi,  07, 2262. 
Impounding  dams,  plans,  DO,  5040. 
Impoundhig  of,  DO,  5031. 
Influx  of,  into  rivers,  investigation,  07, 2264. 
Laws,  00, 5032. 
Retention,  05, 4054. 
Reworking  of,  04, 3173. 
Settling  basin  for,  00, 5050. 

Mining,  OoML  (See  Mines,  and  Mining,  here- 
with.) 

Hydraulic  work,  views,  California,  Oft,  2602. 

"Washtaig,"  deleterious  effect  of,  on  streams, 
00,2585. 

Iflntng,  Hydraulic. 

Cavities  of,  availability  for  rsservolr  sites,  Cali- 
fornia, 04, 3172. 

Detritus,  82, 2556, 2620;  01, 2006. 

Effect  of,  rivers,  81,  2485,  2404;  82,  2543,  2548; 
87, 1013. 

Judicial  decisions,  California,  04, 3180. 

Methods,  82,  2546,  2551;  01,  2006. 

Regulation  of.  CaUfomia,  06, 2060. 

Restrainhig  danu,  specifications,  04,  8606. 

Rivers,  effect  on,  01, 2006. 

Roles,  (^ifomla,  04, 3176. 

Water  used,  volume,  82, 2611;  01,  2006. 

Mining,  lUegal. 

Prevention,  Oalifomia,  01,8626. 

Bflning,  Sialeat 

78,1206. 

BUnlng,  Submarine.   (See  mines,  above.) 
Equipment,  01,  061. 

Mirage. 

Signaling,  effect  on,  lakes,  67, 575. 

MteslsslppI  River.   (See  p.  1067  of  this  Index.) 

Channels,  adequate;  methods  and  cost,  Oft, 
1500. 

Oommeroe,  not  less  than  8  feet  helpful  to;  Oft, 
1501. 

Descriptk>n,  H.  D.  50, 61st.  1st. 

Maintenance,  unintarrapted;  absolutely  need- 
ful to  commerce  growth.  Oft,  8. ,  10. 

Map  of  districts,  07, 3S86. 

Miter  Sills.   (See  Sills.) 

FltUng,  Plaquemine  Locks,  Oft,  1451. 
Locks,  04, 3761. 

Mber. 

Building,  fort  construction.  (See  Forts,  p.  1797 
of  this  Index.) 

Mixer,  Concrete. 

Improved  type.  04,  3802. 
Materials,  handling,  02, 2404. 
Methods,  04, 3786. 
Plant,  01, 702. 

Mixer,  Gravity. 

Concrete  mixing,  00^  821. 

Moat. 

Sewer  across,  laying,  06, 600. 

Molature. 

Oment,  effect  on,  04,  2348. 
Prevention,  lining  for,  tunnels,  06, 472. 


J 
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Moldtnc* 

Concreto  bloeki,  04, 3781. 
Blocks,  on  barges,  01*  8.,  358. 
Catwaters,  pieis,  Olt  3832;  04»  8803. 
Pirn,  oooorato,  04, 3803. 
Walls,  sea,  05, 3037. 

Molds,  ConeNte. 

Fflling,  braakwateis,  10, 30SB. 

Molds,  SulNMiueous. 

Ptors,  concrete,  04, 3803. 

Molds,  Timber. 

Templates,  concrete  pien,  04, 3808. 

Monoiltli.   (See  Concrete.) 

Monopoly,  Pilvale. 

Where  fostered  by  waterway  improrament, 
latter  should  cease,  00, 1683. 

Monumfint,  Geodetic 

Surveys,  04,  30^6. 

Monuments.  (See  Washington,  D.  C,  p.  2040 
of  this  Index.)   (See  pis.  6S,  OB.) 

Building  of,  fbctors  governing,  01, 3S2J. 

Foundations,  concrete  mixed  by  large  force  in 
one  day,  advantages,  01, 3831. 

Levels,  Washington  Monument,  02, 2725. 

Trees  as,  Washington,  D.  C,  04,  4040. 

Mooting.   (See  Barges.) 

Moorinc  Buoys. 

Harbors  of  refuge,  78, 303;  74,  310. 
Screws,  attached  to,  73, 3M. 

Mooring  Posts.  (See  Steel.) 
Cement  for,  tests,  90, 1886. 
Ice  harbors,  94, 1771. 

Moorinc  Bines. 

Breakwater,  78, 304;  74,  310l 


MooilnsBope. 

Torpedoes,  88, 4BI. 

Moorinc  Sites. 

Piles  driven  for,  IdssisBippl  Biw,OS,  ic: 

Mortar.   (See  Cement;  Concrete.) 
Brickwork,  04, 3831. 

Materials  of,  heating,  effect,  96, 2f  (K. 
Sand  for,  different  varieties,  values,  94,  Zi] 
Screenings,  limestone,  06, 2803. 

Mortars,  Cement.   (See  Forts,  p.  179:  o(  :a 

Index.) 

Strength,  tensile,  of  various  mortan,  03,  iH 

Mortars,  Mllltaiy.   (See  Ferts,  p.  17^7  of  :sh 
Index.) 

Motors.   (See  Electricity.) 
Sims  torpedo,  88, 481. 

Mounds.   (See  Rubble.) 

Mountainous  Countiy. 

Prairie  and,  run-off,  06, 3013. 

Monntatau. 

Bridges  for,  Mount  Rainier,  09, 2514 
Lower  levels  and,  ralniyi,  dlfleNocci,  74.  i 

375. 
Roads,  traffic  factors,  03, 346d. 
Viaducts,  08,  3470. 
Walls,  retainhag,  08, 3454. 

MudLunipa. 

Formation  of,  TO,  330, 373;  76. 026;  77,  Cl 
Formation  of,  rivers,  mouths  of,  77,  fil. 
Removing,  blasting,  70, 330, 334. 

Mud,  Soft. 

Hydraulic  dredging  in,  10^  13S8. 

Munlelpalltlea. 

Reservoirs  for,  98, 3853. 

Municipal  Work.   (SeepLOB.) 


N. 


National  Haibon  of  BcCose.   (SeeHarbon.) 

National  Parka. 

Roads,  wagon,  Yellowstone  Park,  H.  D.  503, 
60th,  1st. 

National  Waterways  ConunlaaloiL, 

Report,  Sen.  D.  301, 61st,  3d. 

Naval  Equipment. 

Submergence  of,  effect,  ''Maine,"  11,  3048. 

Naval  Stores. 

Traffic  in,  center  of,  Savannah,  H.  D.  181, 
50th,  1st. 

Navigable  Streams.   (See  Streams;  Waterways.) 
Limit  of  navigation,  final,  a  question,  Chi(»go 

River,  H.  D.  700,  60th,  1st. 
Mining  debris,  protecting  from,  07, 3364.    (See 

Mining.) 
Water-power    development,    one    oompeny 

better  than  many,  H.  D.  781, 00th,  1st. 
Water  power  on,  cost,  per  henepower,  H.  D. 

781,e0th,  1st. 


Navigable  Waters* 

Protecting,  laws  xtroposed,  07, 4137. 

Navigation.   (See  Canab;  Slackwster.) 
Breakwater,  aided  by  outer,  03,  ao6i 
Bridges,  height  required,  69, 395, 401;  74.  ^' 
037,641,648,654;  78,11,681;  76»ii,ail  ^s, 

007,038,034,1064. 
Canal  and  alackwater  system,  tbaodisx'r. 

of  farmer  Justlffed,  MuRle  Bboals  Cs* 

H.  D.  TBI,  OOth,  1st 
Dams,  when  an  aid,  08, 1501. 
Dangers  to,  Nantucket  Sound,  H.  D  ^ 

63d,  3d. 
Impedimenta  to,  internal  stnams,  H.  D  ^< 

63d,  3d. 
Improvement  with  storage  le—ioia,  Ooxija 

system,  H.  D.  668, 63d,  3d. 
Limit  Of,  a  qiMtiQB,  Chicago  Rlvw,  H.  D  ^ 

60th,l8t. 
Navigation  intansts  and  wattf^pov*  ^^ 
conflict,  oanals,  96,3535. 
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Navigation  ^^^^rTZu,^  M^axo. 

"^iT      >^^  68.  717,  822;  60»  306; 

71.  «7, 411, 414,  429,  713;  76,  «,  306,  77.  646. 

78,ia»,1054.  j,^ 

Obstnictlons,  tog»,  75, 374,  ¥v,  fr«, 

^^^^4!!^^  «a  navteatkm  interests  op- 
Power  Interera  »na  navigw^**  ■Tirrm 
p««l,    Marvoir   construction.    Mtan-wt. 

Rivar,  H.  D.  TOO,  Od,  M.  ^^ 

RiT«,  expertanoe  of  tordgn  ooantri-,  EC.  I>. 

1374, 61St,  3d. 
Rules,  csnab.  96,  Wl;  M,  »; 
Rules,  nanowchannato,<MMWB. 
gaaoi  of,GwrtLa«,d«t«ttin«ti««'»  i*. 

2281;  12,  am,  WW. 

i^/in,  lad^tkm  of  rta  «U.  dua  to,  1». 

W^Lway    devdopmtnt   ^of^^^  ''*^' 
COTnecticat  Ehtr,  H.  D.  818, 6Ut.  2d. 

'*Tey  W«t,  m,  i««««««:^'«  '"•^  •* 
Navy  in  w«,  H.  D.  706,  (Bd,  ad. 

216,50tl&,ad. 
ffMdles.    (SttVfcat.) 
fccatfvcs.    (SMCdltdold.) 

Drawing,  93, 2074. 

Printing  fiom,  diawings,  ©8.  W3. 

Negatives*  CcDiilold. 

Drawings,  wprodnction  of,  »6, 3072. 

Nettlns*  Wire. 

Dikes,  »«•  3904,  4016. 
Kachln©  for  making,  81, 1026. 1638, 1682. 
New  Tork  Harbor.  (8eo  p.  233  of  tHis  tod«.) 
Forty-itoot  clJMind,  dlfflcultles  of  making,  08, 

Operaimg  V  9.  dradgti,  expend  of,  08, 1076. 


Niafarm  Fans  RcMrrmtlon.  (Bee  p.  9Mi  of  ^>^<s 
Indfiz.) 
Praoervtttion  of,  06,  80B;  10»  1060,  2722;  11., 


0ani  jKiver. 

Otber  strsttne  and,  oompMlNn,  08, 2840. 

Niraragiiia  Canak   (See  p.  2867  of  thii  Xndax.) 


Rode  rsmorlng,  04, 1232. 


Actum  of.  66,  iy,  336;  68, 91, 738. 
Black  iiowder  and,  comparison,  68, 428, 738. 
Ctuurses,  large;  adjacent  objects  nnafleotad  by 

explooion  of,  76, 241. 
Cotrnpoaltlon,  77, 886. 
Cost,  77,  855. 

DyxiaznJta  and,  oomparison,  78, 1607. 
Kxpflrfmonts  with,  76, 238. 
Explosions,  discnalon,  66,  iv,  335;  75,523. 
Exploakms,  rock,  varkras;  effect,  68,  91;  78, 

776;  77.356. 
Ezplostons,  rock  wares,  destmotkni  from,  77, 

23a. 


Explosive  energy,  70, 36. 
Manuteotare  of,  detaib,  77, 856. 
MJosk  powder  and,  blasting,  01, 2780. 
Natural  rafts,  removing,  74, 702, 708. 
Use  of.  Blossom  Roek,  71,  927. 
Use  of,  I>etroit  River,  76, 11, 645;  77, 086. 
Use  of.  Eagle  Harbor,  60, 76;  76,  il,  826. 
Use  of,  Ballets  Point,  73, 935;  75, 11, 204. 
Use  of,   HeU  Ctete,  68,  727,  737;  71.  725;  78. 

804;  74, 11, 160, 163;  75,  il,  209. 
Use  of,  James  River,  78,  776;  74.  ii,  89,  42; 

711.11,82. 
Use  of.  Noonday  Bock,  75,  li,  720. 
mtnwlyeerln,  Froacoo. 
Explosion  of,  76, 31. 
Nomenelatiire.   (See  Surveys.) 
Nortli  Atlantic.   (See  Harbors.) 

Nortbcfs. 

Damages  from,  obamiels,  H.  D.  828, 61at,  2d. 

Notaa.   (See  Surveys;  Leveling;  Levels.) 


I 


o. 


KB* 

Bhore  protection,  70, 931. 

OlMlislca. 

Core  of  concrete,  01, 3833. 
Comparison  of,  American  obelisks,  01, 3851. 
Corves  of  height  and  base.  01, 3833. 
Oljstructloiis.   (See  Kavigatioo;  Blv«»;  Snags; 
Yankee  cstch«.)   (See  p.  21  of  this  Index.) 
Bridges,  riven,  97, 2796. 

CbicagP  River,  03, 2795.  ^ .    . 

Harbors,  obstructing  and  dredging  rivers  »i, 

75.287. 
Xneomplete  Jetties,  00, 1168. 
I^ocating  ohdcr  water,  08, 2788. 


Obstnictloiia--Continaed. 

Romoval,  special  legislation  needed    for  r^ 

moving  obstructions  under  water,  01.  2613. 
Removing,  rivers,  08, 1945. 
Rivers,  Civil  War,  75, 874;  76, 330. 
Sweep  tot,  04,  4064. 

Tunnels,  obstruction  in  rivers,  97, 2720. 
Water  hyacinths,  riven,  07, 1764;  OO.  iflSft. 

Obstruetiona,  Submarine. 

Ixioating,  methods,  08, 2763. 
Offlces.   (See  pis.  70, 71.) 


OIL 


Oonoiete,  percolation,  tzeatment,  08, 2408. 
Creosoted  timber,  81, 815, 818. 
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Oil— CantixuMd. 

Ofl  fields,  Big  Sandy  River,  00, 8410. 
Roads,  09,3004;  08,  aiBS;  ll,Xr74. 
Txansportatkni  of,  pipes,  76,  tt,  161;  70, 1375. 

OiULtnMed. 

Cracks,  in  concrete,  filling  with,  00, 1O08.    (See 
Forts,  p.  1797  of  this  Index. 

Openttens.   (See  p.  23  of  this  Index.) 


Handling.   (See  Forts,  p.  1797  of  this  Index.) 

OveTmBc 

Great  Lakes,  10, 3097. 

Ores.   (See  (3opper;  Iron;  Silver.) 
Freight,  handling,  97, 3189. 
Reducing,  oopper,  75,  U,  135. 

Omaments* 

BuikUngs,  steel,  04, 3S49. 

Oaciiiattoiis.   (See  Seidies.) 

Lakes,  80,  iv,  93;  67,  100,  599;  68,  80,  983; 
68^  flOO;  78,  UO,  1033, 1040;  78,  1193;  76,  ii, 
341. 

Outlets*   (See  Lakes;  Riven.) 

Current  velootl^  at,  lakes,  68, 961;  70, 6G6. 
Data  ooneemteg,  index  to,  MisiiBsippi  River, 

9iS,8710. 
Deepening,  Great  Lakes,  88, 681. 
Lakes,  88,  347a 


Oatlets— (^ontlnoed. 
Levees,  08, 1643. 

Eestriotittg,  riven,  98, 9640. 

Oveiiow.   (See  Floods;  Riven.) 

Causes,  levees,  MisBteippi  River,  95, 3iM 
Comparison  of,  Idssissippi  River,  97,  m 
Lawsuits  arising  from,  94,  3713;  95,  »44 
Preventing,  levees,  MissisBippi  River,  95,  XZ 


Claims,  oanaHiatlon,  11,  3031. 
ResBTvoirs,  extension  of,  a  mnedj,  Hasis^n 

River,  H.D.  43, 61st,  3d. 
Reservoirs,  headwatera  of  Htetslppi  K:vs. 

not  responsible,  H.  D.  42, 61st,  3d. 
Tide  gauge  xeoQids  vafaiabia,  04, 1647. 

OtwrlieAd  Stracturesa 

Canals,   providing   for   overtMd  urocutf 
Puget  Sound,  H.  D.  953, 00th,  Ist 

Oyster  Beds. 

Deposits  (tom   dndglngs   over,  destrvt^ 

effect,  Biloxi  Harbor,  H.  D.  1088, 60th,  a 
Dredging,  00, 1731. 

Injury  of,  lawsuits  Csvonhle  to  U.  8.,  00,  its. 
Irregularity  of  depths  over,  78, 81& 

Oyster  Indnatvy. 

Fostering  of,  ICaryland,  98,  mz 

Oyster  Slieils. 

Hearting  of ,  Jetties,  97,  U38L 


PBclofeFNlslit.  (See  Freight.) 

Paint.   (See  Lock  Gates.) 

Best  patait,  kMk  gates,  00, 433L 

PalntHag. 

(^norete,  08, 3386. 

Forts.    (Seep.  1797  of  this  Index.) 

Hydraulic  dredges,  04,  S.,  139. 

Lock  gates,  00, 433L 

Paints  and  washes,  concrete  work,  08, 3491 

Piers,  to  retard  decay,  98, 3658. 

Signal  towers,  canals,  09^  1861. 

Steelwork,  99, 339a 

Panama  Csnnl.   (Seep.  3857  of  this  Index.) 
Effect  of,  on  canalisation  of  Ohk>  River,  H.  D. 
493, 60th,  1st. 

Panels. 

Pile  sinking,  78,  U,  631. 

Pantograpli,  Suspended. 

Cpradl's,  98,  3036. 
Mapping  with,  98, 3036. 

Paper.  (See  Bhie  Prints.) 

Paper,  Tarred. 

Waterproofing  concrete  work,  08,  3409.   (See 
Forts,  p.  1797  of  this  Index.) 


ParaOelJettlefl.   (See JetdBS.) 

Parapets.   (See  Batteries;  Piers.) 

Concrete  woric,  forts.   (See  Forts,  p  1797  o(t!j 

Index.) 
Pumped  up  jtorts,  04,8030.   (See  Forts,  pi:?: 

of  this  Index.) 
Sand  movement  on,  oheoking,  gm  bettem 

97,679. 

Superstructures,  ptes,  84, 3144;  88k  set,  9C: 

(See  pi.  69.) 
00,5336. 

Bridges,  YeUowstone  Park.  03, 30S4. 
Celebrated  parks,  dhnensbiu,  67,  SSS. 
Copings,  concrete,  04, 3918. 
Entrances,  ornamental,  03, 3460. 
Grounds,  parking  of,  DolotlFSaparior,  0& 

1901. 
Harbon,  reclamation  sbooM  be  for,  Ch^ 

H.  D.  TOO,  59th,  1st. 
Improvements,  Washington,  D.  C,  16>  ^ 
Improvements  and  maJntmanoe,  Dbirict  w 

Columbia,  18,  S48B. 
Layouts,  Waahlngton,D.  a  (8eep.»4fl^-f'^^ 

Index.) 
Parking,  plans  for,  YeDowitoDe  Ptf k,  <^ 


Efllonsence,  cure  for,  britikwork,  04, 8881. 
Waterproofing,  brickwork,  04,  3833. 


Proposed  parks,  Wadilngton, 67, m.h^^ 
PnbUo  Oroonda  snd  BniUiBpi,  Wa^UoitdQ 
D.  C.    (See  p.  3040  of  this  Index.) 
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Rodalnwd  land  ks,  97^  1819. 
lUmids,  Oa,  3444;  04»  4307.    . 
Boads,  Mount  Rainier,  Ofl»  2614. 
Roads.  YeUowBtooe  Park,  08, 8084. 
Bystem,  eitiee,  District  of  Colombia,  00^  2238. 
Use  of,  ragnlatiDg,  97*  4082. 
WateMipply  BTStom,  Yellowstone,  03«  8043. 

ks,  cnty. 

Details,  U.  8.,  01*  3711. 

l&s,  NsttmmL 

Great  natural  parks,  Colocado,  7ff»  U,  087. 


Port  sttee;  ntlllsatioD,  8A»  428. 
Redainied  land  for,  00, 1702. 

>lc8,  SmalL 

Landscape  poasibllltlBS,  Dliitrlot  of  Colombia, 
12,3402. 

ckSflT.  S. 

Roads  in,  08»  2664. 


loe  surveys,  OTKanisatlon  for,  9ff»  4238. 
Surveys,  04»  1740. 

aaes.    (See  Dams.X 
BuOdlng,  movable  dams,  97*  2646. 
CkMuie,  dlseasilan,  St.  Andrews  Bay,  Fla., 

H.D.  12, 61st,  1st. 
Subatructores,  movable  dams,  97*  2646. 
Tidal  oarrmts  at,  veloelty  of,  74*  700. 

kssea,  Navlgaliie. 

Bear^trap  gates,  dams,  OH*  1888.  , 

Dams,  98*  2260. 
Designing,  dams,  98, 22B0. 
Movable  dams,  98, 2811. 

isstns  Plaees.   (See  Canals.) 

C^anal,  93, 2716. 
iss  System* 

River  regulation,  Caliinnla,  H.  D.  262,  6eth, 
Ist. 

stroL 
Neeeasary,  harboiB,  08, 1076. 

avements*   (See  Batteries;  Conereto.) 
Banks,  98, 8720. 
'Waterproofing,  oonorele  batteries,  08,  8006. 

(See  Forts,  p.  1707  of  this  Index.) 
Wing  dams,  94, 1664. 

"avInK.  (See  Banks;  Locks;  Stone;  Wing  Dams.) 

(See  pis.  67, 58, 60, 60.) 
Bank  protection,  98, 8720;  94, 2902. 
Banks,  08, 2443. 
Brush  and  stone  dams,  94, 2803. 
Concrete  in  situ,  details,  02,  S.,  150. 
Cost  details,  banks,  02,  S. ,  160. 
Cost  of,  banks,  Mississippi  River,  12*  3870. 

(See  p.  1067  of  this  Index.) 
Specifications,  locks,  00, 202& 
Wing  dams,  Rock  Idand  Rapids,  94, 16C4. 

^vlng.   Concrete.   (See   Paving,   above;   and 

Concrete  Banks,  11,  2003.) 
Peat. 

Analysis,  76, 896. 

Origin  of,  Atlantic  coast,  76, 808. 

Pendohun.  (See  Hydrometen.) 


(See  Damp-proofing.)    (See  Forts, 

p.  1797  of  this  Index.) 
Asphaltnm  for,  concrete  work,  08, 2412. 
Experiments,  concrete  work,  08, 2374. 
Looks,  12, 1777. 
Tonnel,  water  sopidy.  District  of  Colombia, 

01*3666. 
Water  tunnels,  90, 3037;  00, 6208. 

Percusflioiia . 

'Rock,  removal,  94, 812. 

Phoapluites. 

Development  of  industry,  improved  channels 
snd,  St.  Johns  River,  H.  D.  281, 62(1, 2d. 

Enormous  deposits  of,  contiguous  to  Charlotte 
Harbor,  Fla.,  H.  D.  600, 62d,  2d. 

Ptiotograimiietry. 

98,  4170, 4286;  90, 406L 

Photosrapblc  Bepioduetlon. 

Drawings,  98, 2074. 

Photograpliy.   (See  Maps.) 

Explosions,  Flood  Rock,  86, 601, 716. 

Map  reproduction,  08, 2126. 

Outfit,  Company  of  Corps  of  Engineers,  03, 

602. 
Valuable,  torpedo  trials,  82, 448. 

PliotollUioffrapliliic. 

Chart  reproduction,  "Great  Lakes  Surveys,' 
08,2516. 

Fliototoposfapliy. 
96,4061. 

Pliyslcal  CHiaiacteilstlcs.  (See  p.  22  of  this 
Index.) 

Fliyslcs.   (See  Rivers.) 

Pierheads.   (See  Cribs.) 
Duluth,  01, 2850. 
ElevatloDS,  concrete,  04, 8808. 
Molds,  oonorete  work,  04, 8802. 

Pierheads*  Conciela. 
Cross  sections,  04»  8802. 

Piers.  (See  Breakwaters;  Bridges;  Canals;  Con- 
crete; Cribs;  Dams;  Dikes;  Docks;  Harbois, 
Ice;  Jetties;  Locks;  Masonry;  Piles;  Revet- 
ments; Wharves.)  (See  pb.  6,  7, 8, 0, 10, 11; 
12,13,87.) 

88,2201,2552;  89,2062. 

Bar  formation,  98, 8008;  98, 3138. 

Bar  formation,  retarding,  triangular  cribs  for, 
98,8118. 

Bars,  unusual  shape,  98, 8062. 

Blocks,  concrete;  alternate  monolithic,  01, 
2S32. 

Blocks,  concrete,  Great  Lakes,  06, 1842. 

Blocks,  concrete,  making,  07, 1995. 

Blocks,  footing,  concrete,  01, 2832. 

Bolting,  patch,  submarine  work.  01, 2851. 

Bolts,  patch,  special  form,  01, 2860. 

Boul4  dams,  00, 3482. 

Breaches  In,  repairing  with  boxes,  98,  2799, 
2800. 

Building,  harbors  of  refuge,  97, 2071. 

Building,  movable  dams,  97, 2548. 

Buflding,  regulations,  Philadelphia  Harbor, 
98, 1156. 

Canals,  Duhith,  98, 2226. 


J 
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Plen— Continued. 

Careening,  Marcus  Hook,  Pa.,  83*  eie. 
Collision  of  steamer,  eflect  of,  08, 1908. 
Concrete,  ^>nm,  00^  4110. 
Concrete,  apron,  cracked  by  severe  storms,  90» 

3097,  3100. 
Concrete,  apnm,  repairing,  00»  4110. 
Concrete,  oovertof,  dJBJntegratloii  from  fkost, 

90»3774. 
Concrete,  footing  blocks,  molding,  08*  2236. 
Concrete  for,  mixing,  04*  3784. 
Concrete  molds,  Duluth-Superior,  05, 1066. 
Concrete  supentroctore,  08*  2226;  00*  4002. 
Concrete  supentroctore,  buOdlng,  00, 4102. 
Concrete  superstructore,  Duloth,  00. 2644. 
Concrete  work,  Duloth,  01*  2832. 
Connection  plates,  01*  2855. 
Comers,  strengthening,  08*  242B. 
Costs,  01*  2853. 
Crib  oonnectfons,  01*  2850. 
Cribs,  building,  00, 2633. 
Cribs,  cross  sections,  Chicago  Harbor,  04*  2134, 
Cribs,  details,  Kenosha,  01*  2948. 
Cribs,  dredging,  affected  by,  01*  2833. 
Cribs,  moving,  01, 2948. 
Cribs,  repair  of,  08*  2752. 
Cribs,  storms,  effect  of,  OA*  2778. 
Cribs,  substitutes  for,  gravel  and  rock  cheaper, 

08,1761. 
Cross  sections,  Harbor  Beach,  H.  D.  900, 

50th,  1st. 
Currents  between,  velocity,  08*  3740. 
Cutwater  block,  maids,  01,  2832. 
Damages  of,  causes,  OA,  2797. 
Decayed  parts,  removing,  08*  2752. 
Decay  of,  retarding,  painting  for,  08, 2658. 
Deep  water,  extending  to,  necessity  tor,  76* 

11,506. 
Eccentric  footing  blocks,  Duluth,  08, 2226. 
Extension,  economy  of,  harbors,  05, 3109. 
Extension,  lighting,  difncnlties,  78,  U,  427. 
Extension,  methods,  08*  2676. 
Extension,   Philadelphia   Harbor,   03*   1156; 

00,1567. 
Extensions,  rights  of  riparian  ownen,  Chicago, 

H.  D.  710,  62d,  2d. 
Faulty  design,  cause  of  bar  forming,  08,  2246; 

00,2709. 
Foundations,    dredgings    for,     Philadelphia 

Harbor,  05, 1054. 
Foundations,  section,  08*  2676. 
Gauge  well,  01, 2851. 
Harbor  entrances,  eflect,  07,  2775. 
Ice  formations,  Great  Lakes,  lO,  2092. 
Ice,  prsssure  of,  83, 785;  87,  2076. 
Ice,  protection  against,  73,  294,  296;  75*  57, 

320. 
Injury  of,  attached  vessels,  80*  85, 141;  77*  965; 

78,  452. 
Injury  of,  colliding  vessels,  78, 1183. 
Injury  of,  gales,  77, 967. 
Injury  of,  ice  action,  75*  310. 
Injury  of,  river  currents,  76*  11, 532. 
Legislation  required,  77, 940. 
Length,  proper,  Great  Lakes  harbors,  H.  D. 

690,6ad,2d. 
Lighthouses,  foundations,  00, 4078, 


Plera— Continued. 

Lights,  ornamental,  Dolnth,  05, 1974. 

Mahitenanoe,  rafting,  00^  334& 

Masonry  superstractare,  66^  ir,  157,  la  1% 

fi,  390;  78, 1166;  70»  1584. 
Masonry  snpecstniotarB,  diBedvantaf<>s  cf.  6f 

iv,  157, 163;  67*  137,  222, 236, 22H. 
Malariali,  Great  Lakes,  best  materiiils.  H  Iv 

62,59th,lst. 
Mattresses  for,  00, 4186L 
Modification  of,  waves  in  tamer  barber,  s 

prevent,  73*  204. 
Oocopatton  of,  disvpatable  dbaxnUfn.  -^z- 

trol  over,  05, 2096. 
Oocopatkm  of,  jirlvala  persons,  80,  Tlt^.  s^ 

2255,2267. 
Parallel   system,   breakwaters,  moddc^t^a 

01*3255. 
Parapets,  form  of,  84,  2144;  85, 2279,  zr' 
Pier  ends,  bars  at,  checking.  95,  in\^ 

2933. 
Pier  ends,  improved  form,  04, 213L 
Pier  ends,  protecting,  triangular  cribs  fx.  M> 

3118. 
Pier  ends,  sand  drift  around,  74, 223, 23> 
Pier  ends,  sooor,  84, 1966. 
Pier  ends,  strengthening,  08, 2803. 
Piertwads,  designs,  00*  «y78. 
Pierhsads,  lighthouse  faondattens  on.  oa  4  '\ 
Pipe  wells,  01,  2867. 
Plans  for,  new  harborage,  Jamsies  Bsr.  N  ^ 

H.  D.  1506, 60th,  ad. 
Promenade,  01, 2832. 
Pi6per  width  between,  lake  harbors,  66t  3 .  r. 
Protecting,  mattreeses  for,  70*  187. 
Protectfon  piles,  01,  285L 
Reoonstructfon,  etc.,  costs  of,  05, 23j.i 
Relocation  of,  bar  formation,  to  dv<ck,  »& 

2933. 
Repairs,  00, 29U,  2836. 
Repairs,  methods,  08, 2752;  99^  29iil:  00.  -n 
Sand-tightening,  03, 2332. 
Sand-tightening,  brush  for,  80, 19». 
Sand-tightening,  brush  mate,  78, 121L 
Sand-tlghtenlng,  sheet  piling  (or,  80,  i» 

1914, 1916;  81,  2078;  82,  2138;  M.  2S07 
Sooor  above  and  below,  bear-trsp  dam  ^^ 

1844. 
Sectfons,  Duhith,  01, 286& 
Settlement,  04*  221& 
Settlement,  Duluth,  01, 2858;  08, 19Q1 
Sheathfaig,OO,4062. 
Shoaling  between,  06, 3134;  B8, 2331. 
Shoaling  between,  cheeking,  97, 2779. 
Shore  connection.  Great  Lakes,  04, 3in 
Shore  drift  at,  accumulation  of.  82,  >^ 
Sloping  superstructure,  71,  315. 
Snubbing  posts,  introduction  of,  66»  i-  ' 

60,  141;  71,  193, 194;  77,  965. 
Stones,largB,  economy  of.  Great  Uk«.  04,  i<^ 
Substructure,  concrete,  Great  Lakes,  04.  .^- 
Substructure,  subaqueous  concrete,  i^-'^ 

00, 1905.  ,^^ 

Superstructure,  ooocrete,  01,  2SK:  03,  .'^ 

04,3333. 
Superstructure,  eonorete,  reoonscnictc 

1842. 
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— CaaitlniMd. 

nperstructiire,  concrete,  vIbwb,  01, 28S1 
iiperstructore,  pennenent,  propoaed,  Harbor 
Beach,  harbor  of  leldge,  H.  D.  900, 69th,  Ist. 
uperstructaie,  removing,  Great  Lakes,  06, 
1S41. 

uperstructare,    removing,    methods,    Great 
Lakes,  07, 1995. 

uperstructare,  unique  cross  sections.  Great 
Lakes,  06, 1841. 

uperstructures,  parapet,  form  of,  84,  2144; 
85,  2279, 2307. 

aperstmctnres,  stone   in,   deterioretlon   of, 
MQwaukee,  99, 2771 
imber  cribs,  08, 3000. 
imbers,  securing,  07, 9009. 
"riangular  cribs,  advantages  of,  05, 3118. 
rnited  States  pisrs,  docks  for  private  persons, 
66,  15,  23,  ii,  87,  iU,  5;  67,  29,  141;  60^  85; 
76,  11,  550,  561,  571;  70, 1721. 
rieinity  of,  accretions,  07, 2779. 
Vicinity  of,  bars,  growth  of,  05, 3139. 
^icfaiity  of,  bars,  repid  growth,  06, 8100. 
f'lcinity  of,  shore  linss,  advanoement  of,  05, 
2772. 

Weakening  of,  channel  deepening  a  cause  of, 
08,2654. 

9,  Beat^-Trmp. 

^tUement,  checking,  08, 1798. 

s.  Bridge. 

>eterioratlon  of,  underwater  parts,  helped  by 

freshets,  12, 1310. 
Ezaraining,  method  of,  01, 3643. 
Reconstruction,  08, 2346. 
Repairs,  concrete  work,  01, 3639. 

s,  Catetament. 

Sand  liar,  74,  52. 

SvConoete. 

Aprons,  OO,  4110. 

Aqueducts,  08,  3482. 

Blocks,  amngement  of,  041,  3802. 

Bucket,  special,  04,  3S02. 

Building,  details,  Duluth  Harbor,  00, 9644. 

Building,  Great  Lakes,  04,  3192. 

Building,  important  details,  04, 2775. 

Building,  plant  and  methods,  04, 8779. 

Construction,   details,   Duluth-Superlor,   05, 

1974. 
Cross  sections,  04, 3802. 
Curves,  blocks  on,  04, 3802. 
Curves  in,  Pnluth-Superior,  05, 1986. 
Cutwater  molds,  04, 3802. 
Denricks,  building  plant,  04, 3802. 
Details,  Great  Lakes,  05, 1974. 
Holes,  tifrfod,  05, 1987. 
Locking  device,  castings,  etc.,  04, 3803. 
Materials,  04,  3783. 
Metal  details,  04,  3802. 
Molds,  04,3802. 

Molds,  assembling  frames,  etc. ,  04, 3802. 
Molds,  pierhead,  04,  3802. 
Molds,  subaqueous,  04, 3S02. 
Molds,  timber,  templates,  04,  3802. 
Plant,  04,  3808. 

Plant,  Duluth^uperior,  05, 1986. 
Plant,  special  details,  Duluth-Superior,  06, 

1099. 


Piers,  Concrete-Coiitlnned. 
Pressures,  unit,  01,  2859. 
Rods,  locking,  04, 8802. 
Sections,  08, 2336. 
Settlement,  01, 3800. 
Supentructore,  04, 3776. 
Timber  ftnmdations,  sections  of,  08, 3336. 
Trevelers,  concrete,  04, 8803: 
Trenches,  trestles,  and  cross  seotk>ns,  04,  8808. 
Weights,  01,  3850. 
Weights,  ballast,  04, 3803. 

Piers,  CiIIk 

Breaches  in,  prsventing,  triangular  cribs  lor, 

06,3966. 
Building,  07, 3071. 
Building,  methods,  improved,  06,  3967;  07, 

3800. 
Gaps  under,  06, 1836. 

ColUiions,  repairing  damages  from,  08, 1902. 
Cost,  items  of,  06, 3967. 
Damaged,  rebuilding,  methods,  06, 3678. 
Decay  of,  06, 3935. 
Desi^,  05, 3113;  00, 4063. 
Design,  improved,  06, 2953. 
Fastenings  of,  improved,  OS,  3091. 
Foundations  of,  06, 3713. 
Framing,  improved  methods,  OS,  3091. 
Iron  to  strengthen  comers,  07, 2809. 
Pile  piers  and,  compared,  68, 156;  60, 102,  1J3, 

135. 
Piling,  repairing,  methods,  06, 3691. 
Repairing,  03,  3316, 3S91, 3899;  05, 2796. 
Sand  tlghtenhig,  06, 2674;  07, 2924. 
Stone  and  concrete  superstructure,  07, 3075. 
Stone,  replacing  of,  provisions  for,  06, 2945. 
Su];)erstructure  of,  building,  improved  methods, 

06,2966. 

Plen,  Crib  and  Masonry. 

Building,  methods,  07, 3075. 

Plen,  Crib  and  Stone. 
Sections  of,  05, 3106. 

Plen,  Detached. 

Dangers  firom,  05, 2799. 
Plen,  Dtfersent. 

Objections  to,  66, 31,  32,  iv,  U,  17, 18, 143, 145, 
148;  67,  141,  318;  72,  330,  340;  77.  171;  70, 
1608,1700. 


Rebuilding,  cost.   Great  Lakes,  II.   D.  939, 
60th,  1st. 

Piers,  Ice. 

Costs,  Ohio  River,  04, 3422. 

Value  demonstnted,  Ohio  River,  01, 2676. 

Piers,  Iron. 

Description  of,  71, 668;  76, 267;  78,  431. 
Foundations  of,  screw  pfles,  7 1, 665;  74,  ii,  133; 

75,  U,  174;  76,  U,  307;  77, 256. 
Lewes,  Del.,  82, 783;  86, 838. 
Magnetic  variatknis,  04, 4133. 
Proposed  for  Delaware  Day,  82, 781;  85, 843. 


Forts.    (Seep.  1797  of  this  Index.) 
Piers,  Masonry. 

Marcus  Hook,  Pa.,  70,  424;  71,  6S7. 
Newcastle,  Del.,  71, 689. 
Portland,  Me.,  74^  ii,  305. 
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Plen,  Moorlnc. 

Plan,  Keweenaw  Canal,  H.  D.  335, 00th,  lat. 

Pten,Olit 

Condition  of.  Lake  Pepin,  01, 2250. 
Cost  of  repairing,  05*  1633. 
Reoonstructing,  98»  2537. 

Pleni,OldCrib. 

Rebuilding,  98, 2000. 


Dangerous  at  barbor  entreooes,  80,  2021;  89, 

22Q0. 
Disadvantages  of,  80, 3031;  89»  22B0. 

Flen,Plto. 

60,  Iv,  00,  88;  67*  70,  210;  88,  154,  155,  216; 

89, 102, 104;  73,  OOS;  78, 237;  00, 3708. 
Advantages  of,  66,  iv,  17, 20, 00, 71. 
Blunder,  considered  a,  6^  130. 
Brush  hi,  66,  iv,  106;  73, 201. 
•Bulldhig,  00, 4008. 
Crib  piers  and,  comparison,  88,  160;  89,  102, 

133,135. 
Iron-tie  roads,  necessity  for,  88, 150. 
Modiflcations  proposed,  68, 160;  78, 230. 
Objections  to,  88,  150;  89,  133;  78,  230,  237, 

255,258. 
Proposed,  Duluth,  H.  D.  82, 50th,  2d. 
Band  drift  through,  78, 355, 258. 
Sand  tightening,  timber  beams  for,  78,  243; 

78, 1213;  79, 1050. 
Sand  tightening,  brush  for,  73,  201;  78,  103, 

78, 1211. 
Sand  tightening,  planks  liDr,  78,  243;  79, 1612, 

1514. 
Sand  tightening,  shavings  for,  79, 1022. 

Piers,  Reeokistructloii  of. 

Costs,  Great  Lakes,  03, 200O. 
Concrete  work,  plant,  04, 3779. 

Piers,  Sbib. 

66,  iv,  141;  73,  250;  78,  193;  76,  ii,  505;  79u 

1050. 
Sand  tightening,  78, 198;  76,  ii,  505. 

Pteis,  Umber. 

Changing  to  concrete  form,  04, 274S. 
Designs,  98, 2005. 
Factors  to  be  considered,  01, 2903. 
Sheathing,  OO,  4002. 

Piers,  Tlmlier  Cilb. 

Oswego,  N.  Y.,  04,  3818. 
Stone  superstructure,  04,  3818. 

Plen,U.  S. 

Use  of,  regulations,  96, 021. 

PDe  Driven.   (See  pi.  13.) 
90,3013,3021;  9t,  3191. 
Bank  grading,  used  for,  99, 2150. 
Dikes,  for  tmfnlog,  01, 1002. 
Mississippi  River,  82, 1719;  83, 1251. 
Operation  of,  00, 2789. 
Two  rows  of  piles,  73, 993. 

PDe  Drlvtnc.  (See  Brooming;  Hammers;  Water 
Jet.) 

68,  515;  73,  1006;  78,  409;  83, 1710;  83,  lir5, 
1249;  88,  2501;  94,  1609,  2153;  98,  2413,  40(13, 
4047;  06,  1835;  98,  74S,  1992,  3952. 

Brooming,  83,  2164. 

Butts  down,  81, 1555. 


PIto  DiMns— Contkiaed. 

Derrick,  from,  01*  022. 

Dikes,  98»3500l 

Drop  hammen,  83, 1185. 

FoUoweis,  79, 1501. 

FoundatloDS,  dams,  00, 5002. 

Hanuness,  98, 4341. 

Jet,  by,  08,2501. 

Jetties,  94, 2643. 

Jetties,  curves  of,  94, 2544. 

Methods,  08, 1573. 

Powder  used,  78, 11, 82. 

Records,  Mioteippi  Rhv,  84, 1503,  I5:i 

ResiBtaiioeto,98,748. 

R««istanoe  to,  oorrea  of,  98, 74P. 

Sandy  sons,  68, 615;  83, 1249. 

Steam  power,  73, 310;  83, 1U5, 137Q,  in 

Troops,  engineer,  03, 810. 

Water  Jet,  78, 809;  77,  440,  450;  80,  »:M1 
1508,  1554,  1021;  83,  1007,  1877,  1711.  ;i( 
1733;  88, 1185,  1250, 1270, 12S9, 1292;  M,n 
3833;  88, 3384;  86, 1981;  87,3100. 

Pile  Heads. 

Protecting,  tsr  and  aaiid  for,  92, 1541. 

(See  Bulkheads;  Cribs;  Dfto.  J  na 

Shoring.) 
Brush  and,  bank  protection,  96,  W\ 
Bulkheads  of,  bnikiing,  94, 167a 
Buttresses  of,  hurdles,  95, 307& 
Caps,  ftetenfng,  98, 3314. 
Concrete  substituted  for,  98, 500. 
Crib  angles,  67, 149;  68, 169, 174,  ISl.  J^  ^ 

107, 122, 130;  76,  ii,  533;  78»  1301,  li<  X 
Crib  careening,  fsflure  to  preveot,  88,  u< 
Crib  foundatfons,  S9, 2347. 
Cribsfaildng,  73, 100;  78, 1185,  IIW;  78,12 

1658,160a  I 

Cutting,  floating  saw  pisnt  fer,  90, 2:1:.     1 
Cutting  under  water,  special  nucLzf  * 

Dulotb^uperior,  09, 1900. 
Deterioratfoo  of.  Jetties,  00^  4475. 
Distances  between,  lueasuiiug  spptf»"- 

8600. 
Eztraetlilg,  74,  II,  830;  79^447,651 
Faadnee  and,  spur  dams,  93, 1^ 
Foundatfons,  orfbs,  73,  lfi6;  78,  II^'. 

79, 1567, 1668, 1690;  83,  33»:  84,  1!*a 

06^8878. 
Horicontal  thnben  and,  wing  dsms,  71.  -? 
loe,  lifted  by,  81, 018L 
loe  protection,  MiasisBippi  River,  06.  l 
Omission  of,  aoonr  preveotion,  98, 2^ 
Penetratkm,  diagram,  98, 748. 
Fttietration,  Fort  Brown,  Tex.,  78,  ^ 
Preserving,  earbolisatioD,  74, 7R7: 79.  ^• 
Protecting  against  teredo,  06»  75& 
Protection  of,  01, 2B5L 
Protection  of,  OaUlnowsky  process,  97.  ^ 
Scour  at,  preventing,  98, 2955- 
Scour  at,  preventing,  mattresw  tor.  **•  • 
Securing,  rocky  bottoms,  82, 21  ^• 
Sheathhig  and,  revetments,  08,  W^ 
Shoddhig  of,  97, 3307. 
Shore  proteotfoo,  77, 475. 
Shoring  with,  98, 2414. 
Stalking,  paneb,  78, 11, 631. 
Sfaikhig,  nosslea  and  books,  83, 3:*^ 


I'.. 


See  p.  2(124  for  ex-] 
DlaMtloos.  etc.  J 


plaMtloos, 


TOPICAL  INDEX. 


[See  alBo  pp.! 
2809-2021.  J 


2727 


HM-Coottnoed. 
SiDilii«,dnldD«  boats,  98,  JMi- 
Sinkfag,  two  noMies  naed,  94, 3133. 
Sinking,  watcrjet,  91,  3683.  ««   .«, 

B^iM5  power,  P.  P.  No.  5,  C.  K;  79,  701; 
77,  m  78.  43i;  86, 1982;  87.  970;  98,  7fiO. 
Teredo  attacks.  Jetties,  00*  4475. 
'ftre(ioattacks,pw^wntln«,  89»  "»- 

Teredo,  uoezpeoted   absmos  oi,    ^.««»»"« 

Riw,  08,3271. 
Training  walls,  93,1263. 
Tiro  nnre,  driver  for,  78,  W8. 
Unawoted  pile  dikes,  decay  of,  97,1115^ 
UraidiaWetortoundstkjnsolbatteriM.WO.  »«. 

Vartwa  ttids,  teredo  efleot,  08,  «».  »»•  ^  *• 

531,636,548;  79,037. 
WattUDK,94,3614. 

lea,  Anchor* 
Dkk  aaehor  subsltorted  tor,  01,  3196. 


Has,  Bearing- 

Pfeitead  cribs,  11,3270. 

lltStConciete. 

DikBB,ll,1902. 

Dikes,  Hteouri  Btver,  00,  Ififtt 

Eoonomy,  04, 38G0. 

?oax&datkms,  treaobeious  gro«md,  04, 


DnrabOitr  of,  88, 1133. 

Hbs,  HoDcnr  Casi-Iioii. 

80, 612;  80,  843. 

,  Palmetfo  sod  UanffEOfito 
1%redo  proof,  08, 513;  71,  548. 


71,  606;  78,11,174. 

Delaware  BHer,  78, 878u 

Dimeaiaions,  79^  44& 

Fiancee,  proper  torn  for,  78,  763. 

Foondatfcma,  iron  pien,  71,  666;  74,  U,  138; 

78,  U,  174;  70, 367;  77,  356. 
OloaoeBter  Point,  78, 780. 
Lewea,  DeL,  71,  666. 667;  78, 750;  78, 860;  74, 

ii,  131;  70»  867;  77,  366;  78, 431;  79b  448. 
Penetration  of,  78, 761. 
Bemovlng,  water  Jet  for,  79, 447. 
Salt  water,  effect  o^  78^  447. 
Staking,  78,  760;  73, 861;  78, 11, 174;  79b  448. 
Staking,  fscnitathin  of,  water  Jet  for,  78,  86a 
Sinking,  water  Jet  for,  78,  760,  770;  73,  860, 

861;  78,  432;  78,447. 
Sustaining  power,  78,  763,  765;  77,  256;  78, 

433. 

PIlea,  Sheet. 

Drivtag,  94,  1700. 

Staking,  method,  Holland,  78, 11, 62L 
PBm,  Sqiiaiei«iided. 

80,3261. 

nea.  Wattled. 

Shore  protection,  76, 407. 

rang.   (See  Breakwater;  Dikes;  Fenders;  Jetties; 
Locks;  Piers.)  (Sea  pis.  13, 33.) 
CalBsoo  prefsned  at  look  sites,  18, 1777. 
FoondatioDS,  locks,  94^  2106. 
iDjarj  of,  drift,  jettfasy  04,  3550. 

304e2''--H.  Doc  740,  ea-2— vol 


Finns— Cantinoed. 

Plan  of,  soft  bottoms,  87,  070. 

Protecting  from  teredo.  Pacific  coast,  06,  2014. 

Bavaces  of  teredo  despite  GalUnowskl  process, 

01,823. 
ReaistaDoe  of,  98, 745. 
Sea  walls,  08,3025. 

Blabe  and,  bieakwaten  of,  expensive  to  main- 
tain, 94, 2034. 


Plafs  of,  69, 101;  78,  237. 


Foondations,  brick  bnildingB,  04, 8866. 


Advantages  of,  98,  021. 


07,8000. 

Building,  97, 388L 

SHeae.  (See  pis.  81, 87.) 
DzMng,  96, 1885. 
peouliar  over  turning,  foundations,  looks,  98, 

1472. 
PlerB,  aand  tightening  of,  80, 1906, 1014, 1910; 

81*8078;  88,2138. 
Bsaervoir  dams,  96^  1835. 
Sand  movement,  checking,  94, 3402. 
Sand  tightening,  piers,  80, 1906, 1914, 1916;  81, 

2078;  88,2138;  99,3907. 
Sea  walls,  08, 3025, 8028. 
Wing  dams  of,  94, 1335. 


Harbora,  In,  methods  during  fog,  01,  1013. 
Rates    Ibr,    anoontroUed,   and    harm   from, 
Charleston  Harbor,  H.  D.  288, 62d,  ad. 

Ptaie,Wlilte. 

Weight  of,  68, 230. 

Plnnadee,  Bock. 

Blasting  onder  water,  01, 3483. 


Criba,  67, 138, 216. 
PIpelinee.    (See pis. 61, 53, 53, 55.) 

Dredges,  hydranlie,  09,  S.,  43. 

Diedgee,     hydxanlfo;    measnrlng    efficiency, 
methods,  03,8.,  143. 

Dredging,  pontoons,  04,  S.,  127. 
pipee.    (See  Borings;  Chilverts;  Discbarge;  Draft; 
Dredges;  Inlets;  Steam.) 

Borings,  nsed  in,  94, 1493. 

Dredges,  98, 1488. 

Laying  across  canals,  94, 1039. 

Recovering,  borings,  01, 1834. 

Triangnlatlon  stations,  03, 2685. 

Pipes,  Diaeliaiseu 

Barges,  supporting,  dredges,  01, 1883. 
Hydiaolio  dredges.  98, 3630. 
Lengthening  with  sacking,  dredging,  01, 1884. 
Loss  of  head  from  friction,  dredges,  03,  S.,  149. 
Swivel  Jointa,  bydianlte  ^V«^^  IWT^ 
Wide  pontooos,  eff sets  of,  hydianlio  diedgtag, 

M.1707. 
Ptpea,Q|i8, 

Pipes,  ini^A 

^^<*8.^2809' 
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Pipes*  Stoam. 

Borlogfif  OS,  1709. 

Pipes,  Sactlon. 

Choked  with  gravel,  etc.,  dredging,  11,  2080. 
Dradges,  eoonanilcal  arrangement,  94, 1407. 
Strangthening  of,  93, 1496. 

Pipe  Wells. 

Piers,  01, 2857. 

Plplns. 

Plans,  U.  8.  dredges,  08, 6.,  168. 
Dredges,  hydraulic,  03, 8.,  115. 

Pltot  Tubes. 

Flow,  measuring,  U.  8.  dredges,  03,  S.,  158. 

Pits.   (SeeMortan.) 
Hortar  pits,  04, 451. 

Pits,  Testing. 

Foundations,  locks,  05, 2293. 

Plains. 

Mountains  and,  rainfeJl  diUeremoes,  74,  ii,  375. 

Planer.   (See  Stones.) 

Planes.   (See  Flood  Planes;  Low  Water;  River.) 
Change  of,  Mississippi  River,  93, 3504. 
Planes  of  rest,  stone  breakwaters,  93,  3261. 
Study  of  planes  and  slopes,  Mississippi  River, 
H.  D.  50,  Olst,  1st. 

Planes,  Datum. 

Fixing  reliable  datum  planes,  Altamaha  sy»> 
tern,  H.  D.  443, 62d,  2d. 

Planes,  Inclined. 

Canals,  74,  496,  550,  552,  555;  7d,  770,  879;  76, 

ii,  82, 100;  77,682. 
Loclcs  and,  comparison  of,  74, 496, 550, 562, 555; 

7«,  770, 879;  70,  il,  82, 100;  77, 082. 

Planlmeter. 

Discharge  observations,  measuring,  93, 1901. 

Planlmeters,  Polar. 

Rolling  planimeters  preferred,  93, 1991. 

Planlnieters,  1ft(»lllng. 

Advantages  of,  93, 1991. 

Polar  planimeters  preferable  to,  93, 1991. 

Tests  of,  93, 1991. 

Planks. 

Sand  tightening  with,  pUe  piers,  75,  243;  70^ 
1512, 1514. 

Plans.    (See  p.  22  of  this  Index. ) 

Plant.    (See  Canals;  Concrete;  Dams;  Dredging; 
Electricity;  Jetties;  Locks;  Piers;  Steam.) 

Plant,  Central  Power. 

Advantages,  dams,  building,  03, 2485. 

Plant,  Construction. 

Layout,  forts,  02,  2494.    (See  Forts,  p.  1797 of 
Uiis  Index.) 

Plant,  Dredge.   (See  pi.  57.) 

Plant,  Floating.  (See  Boats;  Dredges;  Tugs.) 
Rivers,  long;  required  for,  05, 1772. 
U.S.    (See  p.  2137  of  this  Index.) 

Plant,  Rattlesnake. 
Description  of,  68, 649. 

Plant, U.S.   (See FIsnt, Floating, above.) 
Dxedging,  11, 1905. 
Shipyazdsiicxr,  11,2057. 


Plant,  U.  8.~Contlnaed. 

Storage  beffitfes,  wharf,  Clevefaaid,  H.  D.  r. 

nth,  2d. 
Repairs,  waterways,  costs,  Ol,  8.,  278. 

Plants,  OmamemtaL 
03,2669. 

Plants,  Tiopleal  and  OUiar. 

List  of,  Washington,  D.  C,  e%,  SOX 

ofParls. 
Cement,  effect  in,  9\  2017;  06, ; 


Oange  bulletins,  07, 194a 
Plates,  Protoetlon. 

Cribs,  repair  throngfa  ice,  01*  2830. 

Ptatforms.    (See  DrOUng;  Guns;  Xorts^  ^» 
age.) 
Building,  target  prsctks,  00, 474. 
Forts.    (See  Forts,  p.  1297  of  this  SodBx.) 
Redproeal  leveUng,  01, 1896. 

Flatting.   (See  PtotUng;  Surveys.) 

Surveys,  68, 430, 431;  04»  1753. 
Plotting.   (See  Platting.) 

Discharge,  Tennessee  River,  H.  D.  zm,&i,iL 

Surveys,  hydrographie,  OS,  2512. 
Playgrounds,  Pulillc. 

Details,  various  places,  08, 2G06>. 

Washington,  D.  C,  01, 3702;  11«  SR3L 

Plumbing. 

Buildings,  04,  3855, 3880. 
Dredges,  hydraulic,  04, 8.,  112. 

Poles,  Loaded. 

CJurrents,  mnosnring,  9^  1204. 

PoHeles. 

River  and  harbor  imprevemBatap  Ski.  D.  X)t 
6l8t,2d. 

Pontoons.   (See  pis.  52, 66.) 
Engineer  troops,  08, 816w 
loe harbors, ionning,  86, 884;  07,804. 
RemodeUng,  dndgtaig,  Ol,  8.,  219. 
Trafai,01,«». 
Train  equipment,  01, 009. 
Train,  improvement,  00, 801. 
Wide,  advantages  of,  bydiaolie  diedgkig,  9& 

1707. 
Wrecks,  lightfaig,  00, 1277. 

Pools.   (See  Canals.) 

Canalized  rivers,  08, 2147. 

Csnal  pools,  water  supply  of,  eo,  585. 

Pools,  Dead. 

Rivers,  effect  on,  08, 3168. 

Population. 

Growth  of,  Kew  York,  H.  D.  1506>,  eoth,  3d. 

Ports*   (See  Seaports.) 

Rail  and  water  rates,  Texas,  H.  D.  IJU,  QA, 
3d. 

Ports,  Foreign* 

C^mmeroe  of,  iiwriHties  liar,  H.  D.  1506, 60th,  ad- 
Posts,  Snubbing. 

Ihtrodtietkai  of,  piers,  00,  iv,  70;  60^  141:  71, 
193,194;  77,066. 

Posts,  Tertleal. 

Olbs,  strangthsDiBg,  70^  U88,  UOO. 


'  p.  2624  for  cz-1 
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wder* 

Depth  of  bole  and,  relation,  bluting,  69,  «25. 
Vtftoas  powders,  rock  bboting,  9B,  4S4. 

»vder«  Mica. 

Nitrogiycerin  and,  blasting,  91*  8796. 
Use  of,  Detroit  River,  77, 986. 

9vder«  Oranse. 

New  Btrer,  used  at,  78»  496. 

Hrder*  Smokeless. 

Peace  storage  magasinev  Off*  8007.    (See  Forts, 
p.  1797  of  this  Index.) 


Composition,  08^  439. 

prer.      (See  Air;  Bleotrlctty;  Utiles;  Steam; 

Turbines;  Water  Power.) 
CompanfeSySupervision  of,  Oreat  Lakes,  1  l«3028i> 
I>am8  for,  right  to  use  msrpha  water,  Hudson 

River,  Ssn.  D.  887,  oad,  ad. 
Devetopment  of,  combination  of  channel  im- 
provement with,  Conneoticiit  River,  H.  D. 

818, 61st,  2d. 
Explosives,  90, 417. 
Hydraulio  power  replaced  by  hand  power, 

Tennessee  River,  05, 1766: 
Navigation  interests  opposed  to  interests  of, 

MfnnesoU  River,  H.  D.  700, 6ad,  9d. 
Fife  drivtag,  used  for,  7ff»  if,  82. 
State,  rights  of,  and  of  U.  8.,  water  power, 

Hudson  River,  Sen.  D.  887, 62d,  ad. 


Hydraulic  power  replaced  by,  locks,  Tennessee 
River,  Otf,  1766. 

wer  Houses. 

Design    of,    waterpower   system,    Ouachita 

River,  H.  D.  688, 6ad,  3d. 
Electricity,  04, 3710. 
Locks,  operation  of,  95, 2908. 
Plans,  locks,  98, 192L 

»wer,  Hydmnlle. 

Hand    power   displacing,    lotkM,    Tennessee 
River,  05,176& 

»wer  Plants. 
Compressed  air,  00, 2760. 
Operating,  provisions,  gun  batteries,  08,  11; 
00,12. 

TransmiSBion  of  power,  compressed  air  best, 
98,1810. 

nver  Stattona.   (See  pi.  71.) 

aiile. 

Mountainous  country  and,  ruU'Ofl,  86^  8018. 

cdpltatioii. 

..Vrki  reglona,  reservoin,  effect  of,  98, 2865. 
Data  relating  to,  index  to,  Mississippi  River, 

05,3713. 
Forests  and  stream  flow,  Merrimac  River, 

H.D.9,6ad,l8t. 
Muskingum  River,  ee»  3014. 
Red  River,  00, 3843. 
Reservoirs,  effect  of,  arid  regions,  98, 3865. 

Kssiire,  Barometale. 

Scour  and,  01, 675. 


Concrete,  pien,  01, 3859. 


Pilce,  Selling. 

Water  power,  navigable  streams,  H.  D.  781, 
60th,  Ist. 

Prices,  Unit. 

Canalising  waterway,  Lockport  to  St.  Louis, 
H.  D.  363,  50th,  Ist. 

Printing  Office.    (See  Qovemment.) 

Printing  Paper.    (See  Blue  Prints.) 

Piiam.   (See  Canals.) 

Pilsms. 

Abnormal  inoease  in  volume  of,  Yasoo  Canal, 
05,1553. 

Private  ChannelB.   (See  Channels.) 

Private  Interests. 

U.  S.  improvements  should  not  be  under- 
taken for,  H.  D.  1067, 61st,  3d. 
Private  PaMles. 

Dredging  by  statute  governing,  Washington, 
01,3500. 

Private  Work.    (See  p.  22  of  this  Index.) 

Proilea.    (See  Rivers;  Canals;  Channels;  Jetties  ) 
Channels  in  vicinity  of  jetties,  St.  Johns  River, 

Fla.,  H.  D.  611, 61st,  2d. 
Ma^g,  survey,  Lockport  to  St.  Louis,  II.  D. 

263, 50th,  1st. 
Mississippi  River,  01,  S.,  232. 
St.  Johns  River,  Fla.,  H.  D.  611, 6Ut,  2d. 

Projectors. 

Notes  on,  by  Lieut.  E.  H.  Sohulz,  Corps  of 
Engineers,  U.  S.  Army,  08, 2425. 

Two  36''  projectors  probably  better  than  one 
60",  03,  2425. 

Projects.   (See  p.  23  of  this  Index.)   (See  titles 

of  various  kinds  of  waterway  improvements.) 
Adoption  of,  river  and  harbor  improvements, 

steps  to  be  taken  before  adopting,  H.  D.  301, 

61st,  2d. 
Slackwatering,  Mississippi  River,  H.  D.  50, 

61st,  1st.  ' 

Promenade. 

Piers,  01,  2832. 

Property.   (See  p.  2040  of  this  Index,  for  White 

House  list.) 
Owners,  consent  of,  waterway  improvements, 

obtainhig,  08, 2034. 
Saved  by  breakwaters,  Oreat  Lakes,  08, 960. 

Property,  Riparian. 

Protection  of,  river  and  harbor  works  (Blxby), 
Sen.  D.  301, 61st,  2d. 

Protection  Works.   (See  Banks;  Bends.) 

Public. 

Wharves,  acoees  of  public  to,  Hawaiian  Islands, 
H.D.503,61st,2d. 

PuhHc  Gronnds  and  Buildings.    (See  p.  2040  of 
this  Index.) 
Designing,  Washhigton,  D.  C,  05, 2772. 

Public  Opinion. 

Favorable  to  improved  waterways,  H.  D.  781, 
60th,  1st 

Puddle* 

Puddle  walls,  cofferdams,  88, 426. 
Remarks  on,  84, 2331. 
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Pulsatioiu.   <See  Floods;  SeioliBB.) 
Floods,  70, 786. 
RoxmlDg  streams,  00,  604;  71,  080;  79*  1083, 

1040. 

Pump,  Chinese. 

Lock,  pumping  out,  00^  3230. 

Pumiwge.    (See  Canals.) 

Water  supply,  canals,  78, 406. 

Pumping.   (See  Cofferdams;  Locks.) 
Canals,  water  supply  for,  81, 1152. 
Chloeae  pump,  locks,  00, 3236. 
CofEerdams,  03, 2485;  08, 3541, 8571. 
Coflerdams,  within,  68,  422;  71, 164;  77,  200. 
Cost  of,  drinking  water,  H.  D.  842, 61st,  M. 
Engines,  tests,  large  locks,  07,  2004. 
Foundations,  batteries,  06, 5ia 
Gauges,  mortar  pits,  04, 451. 
Gun  batteries,  03, 613;  08, 645. 
Locks,  08,  1886,  2e8L 
Locks,  buikling,  06, 1036. 
Locks,  permanent  ooflerdam  siUs  for,  00^  3538. 
Large  locks,  07, 2902. 
Turbines,  08, 2981. 

Pumps.    (See  Canals;  Dredges.) 

Discharge  of.  Rock  Island  Rapids,  60^  242L 

large  locks,  07, 2087. 
Requirements,  city  water  supply,  76,  ii,  607. 
Rock  Island  Rapids,  68, 422. 
Sprinkling  wagon,  Yellowstone  Park,  OS,  3044. 
Station,  emergency,  H.  D.  342, 61st,  2d. 
Vartous  pumps,  duty  of,  7«,  il,  204. 
Water  Jet,  operating,  70, 1514. 
Wear  of,  dredges,  00, 4567. 

Pomps,  Canal. 

Delaware  A  Chesapeake  Canal,  76, 406. 


Pumps,  CentiltiisaL   (SeeDredps.) 
00,4567. 

CodBidaini,  pmnping  in,  68, 422;  71,  iDi  n; 


Diedgee,  70^  316;  72, 666, 6GB;  73,  ToD;  74.1 

11,  71;  70,  il,  38^  40,  60;  76,  443;  71t»  5d[; 

1542;  80, 1007;  00, 736;  01, 1471 
Dredging,  8A,  2331. 
Dredging,  cost,  72,  660;  74,  ii,  12;  75,  i, « 

76,445. 
Dredging  plants,  01, 8.,  58. 
Dredges,  02,  8.,  44. 
Effldonpy  of,  on  hydnnlio  died«Bi,04,S.ik 
Holly's  and,  oomperiMn,  71, 161 
Sand  and  water  raised  by,  peroentafe  oC  7K 

666,  668;  73,  750;  74,  ii,  11,  H;  75,ii,;vN& 

60;  76,445. 


Capacity,  measuring,  methods,  OS,  S.,  lA 
DisduirBB  velocity,  measuring,  03,  S.,  Kl 
Efficiencies  of,  03, 8.,  165. 
Hydraulic  dredges,  04, 8.,  123. 
Pltot  tubes  to  meanre  velocity,  08,  &,  IS 
Plans,  08, 8.,  158L 
Testing  data,  08, 8.,  155;  04, 6.,  130. 
Work  of,  totiO,  compnttag,  03^  8.,  161 
Pumps,  Fioree. 

Boring  with,  78,235. 
Borings,  01,  mo. 

Pomps,  JeC 

Dredges,  hydiaoliB;  effleiBiioy,  08, 8.,  14& 


Coflerdams,  68, 426. 
Pumps,  Sactlon. 

Diwiges,  88^  1007;  80^  736;  01, 14^1 


Q. 


QaaRyinc.    (See  Rock.)    (See  pi.  46.) 
Cost  of,  Mississippi  River,  Ofi,  216. 
Economical  methods,  00, 201& 
Rock,  06, 1876. 

Quicklime. 

Cement,  eHect  on,  Off,  2917, 2921 

Quicksand. 

Bank,  effect  on ,  00, 2845.  , 

Building  on,  04,  1826. 

Controlling,  01, 013. 

Controlling,  lioundatkms,  locsks,  04, 1826. 


Qutekaand— Oontinmd. 

Dikes,  settlement  of,  05, 1666. 
Flow,  preventing,  lock  abutments,  08, 2\^ 
Forts.    (Seep.  1797  of  this  Index.) 
Pocket,  fmmdatlona,  sfleet  on,  sbeet-pOe  Itj 
08,1487. 

Quoin  Poeta. 

Plates  for,  bendfaig,  device  lor,  85»  3M& 

Quoins,  Hollow. 

Lhiing,  kwks,  00, 170& 


!  p.  2624  tor  ex-1 
lanatlons,  etc.   J 
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lc-«F>Roc]c»    (See  Exploeives.) 
:anstftiit]oa  of,  8iS,  724;  86, 682. 
Tae  of,  HeU  Gate,  85^  716,  721,  724;  SH,  680, 
682,  6Sa. 


l-poDgBs  and  rammen.  Sorts.   (See  Portt,  p. 
1797  of  tblsiadez.) 

Ung.    (See  Canals.) 

Piers  fior,  malntfttntng,  nilM,  00^  S846. 

R^^tlatkms,  oanals,  93, 2682. 

to.    (See  DrflUng.) 
Building,  Engineer  troops,  02, 816. 
Paaaage  of,  Ixidges,  spans,  dfanenskms  required, 
77,820;  78,931. 

ts  and  liOfs. 

Floating  of,  regulations,  01,  2S30. 

Bed  River,  72,  £60;  73,  613,  640;  76,  606;  79k 

955. 
Removing,  nitroglyoerin  employed,  74,  702, 

708. 
Rioe  plantation,  removal  of  rafts  opposed  by 

pumpers  to,  C6laaAo  Biver,  H.  D.  1211, 

60tli,  2d. 

ft-Towtng. 

Bestrictions,  Great  Lakes,  04, 287& 
Bules,  canals,  Off»  2536. 

a  and  Water  Bates.  (See  Bates.) 

lllngs. 

Forts.    (Seep.  1707  of  this  Index.) 

Aioads.    (See  Rates.) 
AoeidentB  on,  faivest^atlon  of,  77,  SSL 
Aided  by  U.  S.,  H.  D.  781, 60th,  Ist. 
Bridges,  rail  and  wagon  traffic,  70, 244, 26L 
Bridges  used  by,  conditions  governing,  02, 

26M. 
Canals  and,  capadty,  comparison  of  N.  Y.  C. 

R.  R.  &  Erie  Canal,  71, 647. 
Canals  and,  oomparison,  00^  3622. 
Canals  and.  New  York  State,  96, 3063. 
Charges,  cajial  tolls  and;  comparison,  82,  2407; 

86,1044. 
Contnd  over,  Government  lands,  93, 4288. 
Cost  of,  average  per  mile,  U.  8.,  75,  li,  629. 
Cost  of,  opeiBting,  canals.  Off,  1770. 
Connections,  new  harborage,  Jamaica  Bay, 

N.  Y.,  H.  D.  1506, 60th,  2d. 
Construction  of,  floods  a  bar,  08, 860. 
Due  to  V.  S.  waterway  improvements,  alluvial 

vaUey  of  the  Mississippi,  04,  S.,  24. 
Engineer  troopsj  work  of,  02, 816. 
Extensions   due   to   breakwaters,   Hawaiian 

Islands,  H.  B.  417, 62d,  2d. 


Railroads— Continasd. 

Free  waterways,  influence  of,  96, 8000. 
Freig!ht  movement  by,  control  of,  Chicago 

Harbor,  H.  D.  710, 62d,  ad. 
Freight  rates,  canal  and,  96, 9062. 
Industries,  fSctor  in  lQcating»   H.   D.   Ifi06, 

60th,  ad. 
Influence  of,  waterway  traillo,  Missouri  River, 

H.  D.  1120, 60th,  2d. 
Maintainfaig,  difficulties,  03, 1610. 
Mileage  of,  Ohio,  1880-,  96, 3043. 
Operation  and  maintenance,  cost,  04, 2385. 
Other  methods  of  transportation  and,  freight 

rates,  comixuison,  71, 630, 644. 
Prosperity  of,  waterways,  effect  of,  96, 3000. 
Rates  by,  and  by  water,  12, 2367. 
Rates  by,  higher  than  on  Great  Lakes,  01, 

3281. 

Sand  fences  on,  99, 3218. 
Trscks,  forts.  (See  Forts,  p.  1797  of  this  Ihdei.) 
U.  S.  freight,  refusal  of  Central  Pacific  R.  R. 

to  conform  to  regulations  In  carrying,  73, 

1117. 
Water  routes  should  be  cooperative  with  rail- 
roads, H.  D.  760,  Oad,  2d. 
Waterways  and,  changing  relations,  H.  D. 

781, 60th,  1st. 
Waterways   and,   competition,   H.    D.    710, 

62d,2d. 
Waterways  and,  functions  of,  10, 2076. 
Waterways  and,  relation.  Sen.  D.  301, 61st,  ad. 
Waterways  and,  transportation  by,  relations, 

H.D.  301, 61st,  2d. 

RaO  Rentes. 

Canal  and,  oomparison,  00, 3622. 

Ban  Transportation. 

Water  and,  comparison,  71,  630,  644;  72,  618; 

74,  il,  106, 116, 123;  77, 399,  640,  645, 654. 
Water  and,  rates,  82,  2«7;  87, 2129, 2130. 

Railway,  PortagSb 

Columbia  River,  94, 2668. 

Ban  vs.  Wafer. 

Cotton  shipments,  routes,  study,  H.  D.  12, 
61stj  1st. 

Banways.  (See  Rates.) 

Aided  by  U.  S.,  H.  D.  781, 60th,  Ist. 

Bridges  used  by,  conditions    governing,  02, 

2654. 
Maintenance  of  canals,  00, 2941. 
Waterways  and,  cost  of  building  or  making, 

H.D.d91,6ad,2d. 

Railways,  Boat. 

Pefects.  01,3834. 
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l^itiffan.   (See  Meteorology;  Watenheds.) 
Allegheny  wateisheds,  70*  1391. 
CaUfomia,  7«,iJ,624. 
Canals,  76, 533. 
Colbert  Shoals,  canal,  98*  1923. 
Colombia  River,  78, 1844;  80, 2302. 
Charts  of,  7«,  dTtt. 
Comberland  Sotmd,  76»  457, 458. 
Dakota,  74,  296;  79, 1225, 1243. 
Dismal  Swamp  Canal,  90, 1090. 
Drainage  and,  ratio,  79, 1391;  81, 1778. 
Evaporation  and,  ratio,  70, 2S7. 
Florida,  coast  of,  70,  457. 
Forests,  eflect  of,  75,  il,  172;  79»  1211;  84,  0G8. 
Fox  River,  OO,  3724. 
French  Broad  River,  00, 3027. 
Great  I^kes,  00, 2855. 
Great  rainlUl,  Neah  Bay,  98, 3084. 
Greenville,  Mississippi  River,  99,  3566. 
Hudson  River,  94, 736;  9A,  900;  90,826. 
James  River,  headwaters  of,  77, 750. 
LAke  discharge  and,  ratio,  08, 962. 
Lake  region,  07, 684;  08, 961, 971, 960;  09^  601. 
Minnesota,  79, 1224, 1243. 
Mississippi  Basin,  84,  1615, 1622. 
Mississippi  River,  lower,  70, 571. 
Mississippi  River,  upper,  70, 287;  74, 296;  70, 

ii,  438,  440;  79,  1107,  1199,  1213,  1226;  80, 

1591, 1599, 1612;  81,  1778, 1801;  83, 1458;  84, 

1622. 
Mississippi  River,  watershed,  90, 1862. 
Mountains  and  lower  levels,  difleranoes,  74, 11, 

375. 
Ohk»  River,  90, 2351;  97,  2338;  98, 2053. 
Ohio  River,  valley  of,  74,  507, 520, 523, 532;  70, 

ii,100. 
Pacific  coast,  90, 3450. 
Punta  Rosa,  Fla.,  82, 1207, 122& 
Reservoir  discharge  and,  rehition,  MlssSasippi 

River,  94,  1709. 
Reservoirs,  MisBissippl   River,  94,  1705;  90, 

1843.   . 
River  and,  comparison,  Ohio  River,  90,  2074; 

00, 3105. 
Rim'Off  and,  Mississippi  River  watershed,  90, 

1862. 
Run-off  and,  relation,  90, 8013. 
Rtm-off  ard,  relation,  above  Pokegama  Falls, 

00,  1678. 
Run-off  and,  relation,  Mississippi  River,  97, 

2169. 


Run-off  and,  relation,  Mississippi  River, 

voirs,  90, 1843. 
St.  Johns  River,  93,  1627. 
St.  Xx)uis,  84, 1G15. 
San  Diego,  74,  ii,  374,  375;  80, 2247. 
Sault  Ste.  Marie,  curves,  83,  2344. 
South  Atlantic  States,  70,  532;  77,  800;  79> 

780. 
Washfaigton,  D.  C,  93,  4280. 
Watershed  and,  ratio,  70,  287;  78,  490;  74, 

507,  532,  538;  70,  ii,  438;  70,  632,  ii,  100;  77, 

756;  79,  1197,   1199,   1219,   1221,  1227,  1286, 

1241. 
Water  supply,  canals,  70, 633. 
Wind,  effect  of,  07, 608. 
Wisconsin,  70, 1225, 1245. 


Bain  Storms. 

Washington,  D.  C,  98, 4307. 

Rainwater. 

Forts.    (Seep.  1797  of  this  Index.) 


Bar  cjiannris,  loraping  of,  98,  W7. 


Shoab,  beet  tor  gravel,  00^  1985. 


Cement-testing,  90»  aSTSL 
Racks  fior,  bsttaries.    (8aBFgrti,p.i:9:cfthi 
Index.) 

Hamming.   (See  Dams.) 

Gates,  look,  effleet  on,  11,2424. 

Ranimino,  Stock. 

Dams,  91, 2n4;  93,  2«)5  (Atlas  U0}. 

Sunons.   (Bee  Brush.) 

Dains,«fleot,  70,  S7&;  79, 120L 

Bange  Finders. 

Datoxn  beaoons,  ooostmetiaa  of,  01, 8B2. 

Positkm  of,  batteries,  99, 13. 

Towen,  97,  661. 
Bans«s.   (See  Borings.)    (See  ph.  70,  a) 

Discharge  measorements,  01, 2201 

Locating,  dredging,  04,  8.,  244. 
BapMs. 

Large  nnmber,  Colorado  River,  01. 3«:. 

Lining  over,  boom  lor,  00, 338L 

PssBSgs  of ,  methods,  94,  2668. 

Rfvers,  origin  fai,  indkatloos  of,  08,  t^:  '^ 
916. 


Canalisation,  effect  of,  H.  D.  785,  SDth,  \si. 
Coal  rates  lovw  by  vatsr,  Ohio  River.  <A 

1692. 
Oompaatlve  rates,  Ksnajrha  River,  11.  --^ 
Control  over,  Texas,  H.  D.  12B0, 6l5t,  U. 
Cotton,  cost  of  traDspsftlDg,  by  lafl  or  v^& 

01,1999. 
Deep  water,  eOiot  0^  H.  D.  2S7, 82i,  3d 
Effect  of  intiaooastal  vraterways  aa,  T<& 

and  Louiriaiia.  H.  D.  640, 59th,  2d. 
Forty-foot  chaimel,  effect  problffusti^.  > 

D.340,fl9th,2d. 
Great  Lakes,  13, 2038. 
Harbor  improvements,  tostanoM  of  b^^^  - 

effect,  08, 633.  ^ 

Improvements,  vrsterway,  lowered  by,  H  . 

610,6l8t,2d. 
Inflnenoe  of  navlgsble  waterways,  Inr.iti^-'^^ 

of,  01, 1993. 
Kept  down  by  mabitained  channels,  11«^ 
Logs  and  lumber  cheaper  by  water,  H*  -' 
Lower  on  Great  Lakes  than  by  nfl.  01.  ^>^- 
Missfasippl  River,  Ol,  S. ,  39;  10,  €». 
Navigable  waterways,  reduced  by,  It.  "^ 
Ohio  River,  points,  H.  D.  492, 60tb,  1st. 
Reduction  due  to  waterway  ImprovrMC"' 
'  H.  D.  231, 58th,  3d;  H.  D.  706,  »h.  Is^ 
Regulatk>n  by  Texas  beneilciBl,  H.  T>.  ^ 

6l8t,  3d. 
River  fanprovamsnt,  bvoiable  eflect  trox  '- 

rat«,  08, 635w 
Saved  by  fattraooastal  WBterwa7i»  H.  P  ^' 

02d,2d. 


planBtionSt  etc.  J 
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Utcs— ContiniMd. 
Saved  by  «it«  ImpiwranMDk,  Oa,  1M4;  10, 

378,  956;  12,  Wl, 
SlackvaUr  tyitams  •fled  gmttr*  W^  ^17. 
SladnretflriyiUmt bOMflelia to,  tU  7A. 
ToD-milMee  date,  QieellAkM,  00»  190. 
Water  ntae,  oontralM  by,  Cftpe  Fear  Blver, 

H.D.S7,02d,ai. 
Witanrey  imimvaminti,  «ff eot  of » Om  W7. 

Utc9»ltevse. 

Rafl  and,  Intneoaetal  cenals,  H.  D.  801,  Old,  ad. 

Utes,  Pielght.    (Bee  Ffclght;  Improvcmonto; 
Rafl  and  Water.) 
Before  and  after  waterway  improTement,  tO, 
502. 

latca,BaU. 
Kept  down  by  U.  S.  improreinents,  11»  TOA. 

latcs,  Sell  and  Water. 

Oanpariaon,  04,  22»;  H.  D.  219,  ftSth,  8d; 

H.  D.  440,  fiMli,  91;  12,  2307;  H.  D.  646, 

SKh,Ist. 
Dlflanooe  due  probably  to  U.  S.  impeov** 

nunta,00,6S6;  19,809. 
MiariiBlppl  Hirer,  1^609;  H.  P.  fiO,  «l8t,  let. 
Simunar  iiavlfitieo,  efleot,  19,  809. 
Texas  parte,  H.  D.  1900, 6lBt,  3d. 
Water  latee  cbeeper,  10b  MO. 
Water  latee,  effeet  oa  laU  lateBi  01*  906ft. 

KeCea,  TranspoiCatloii. 

Land  end  water,  Earopeand  U.  B.,  Ben.  D.  aoi, 
61st,  3d. 

lates,  Water. 

Rafl  ratee,  control  of.  Gape  7ear  Bfrer,  H.  D. 
287, 63d,  9d. 

Icadtaica.  (SeeOaugee.) 

Kcceases.  (See  Ctatee;  Loeki.) 
l>epQslt8  in,  rediicing,  locks,  08, 1779. 
Bbeatbing  of,  rapid  decay,  lock  satee,  OA,  3300. 

leeesekma. 

FaUa,  llimieeota  Rirar,  78, 915. 

■tedamatloii.   (See  Land.) 
Anns,  redaimed,  Washington,  D.  C,  metlioda, 

08,1214:09,1218. 
Bottom  lands,  California,  H.  D.  262,  fi9th,  1st 
Harbor  lande,  Jamaica  Bay,  N.  Y.,  H.  D. 

1605, 60th,  91. 
ICethoda  proposed,  Altamaha  system,  H.  D. 

443,69d,9d. 
Projects  for,  examined  by  special  board  of 

offloara  of  C.  E.,  H.  D.  1262,  eiet,  3d. 
Sandy  arees  redaimed  with  Holland  grass, 

08,803. 
Should  be  for  harbors,  not  for  parks,  Chicago. 

H.D.700,»th,lst. 
Title  to,  Anaooetia  Rivw,  H.  D.  194,  ft9th,  lat. 

iUconiiolsaanee. 

Black  Hub,  74,  il,62& 

tccoids.  (See  Meteorology;  Pile  Driving;  Stone.) 
Concrete,  mixing,  98, 3454. 
I>radging,00,3677. 
HkMiTlvlng,  84, 1506, 1519. 
Rock-bleeting,  00^  1731. 

Beeords,  Tide  Gauge. 

Important  In  oiaim  for  overflowage,  04, 1647. 


Dvadgkigi,  98, 9670. 


Adantfc  ooaet,  70,  870l 

(See  Boundings;  Wire.) 
Ciunents,  measuring,  00^  6327. 
Ripiey-HaakBU,  95,  ^40. 
Soundings,  95,  4170. 
Bpedal  reel  fbr  memwirtiig 
2818. 


oa. 


Sound  ings,  OO,  6331. 

Refereneo  Marks.   (See  Bench  ICarks.) 
Sites,  94,  2133. 

Befarmeo  Points.   (See  Bench  Karke.) 
Cypress  Bayou,  93, 3081. 
ICOastones  for,  triangulstion,  90, 1402. 
Red  River,  93, 1057. 


Coelllcient  of,  triaiignlatfon,  73, 1189;  96»  4037. 
Suryeys,  91, 1809. 
TriBDgulatfon,  eileot  on,  87*  676. 

BaMCOTAttoff  Plant. 
Dredges,  OO,  4000. 

RiCilceratton. 

Plants,  dredging,  01,  S.,  62;  04, 8.,  190. 


Floods,  Minissippi  River,  19, 8794. 


Disposal,  eitlee,  95, 8009;  97,  3499. 
Di^osal,  dumping,  metbods,  96»  8806. 
Disposal,  sea  damping,  98, 8541. 
Bftpilff*^"**  governing  dumping  of,  M!ew  York 
Harbor,  01, 8610. 

BegulallBC  Works.   (See  Works.) 

Annual  work,  character  of,  MissisBippI  River, 

19,  2132. 
Bank  grading,  Hissoorl  River,  03, 3440. 
Costs,  HisslBBippi  River,  07, 166L 
Costs,  rook  MBd  brush,  18,2168. 
Dams,  proper  place  for,  02, 1874 
Devices,  various;  details,  jf issouri  River,  H. 

D.  46, 6ad,  1st. 
Dikes,  permeable  pOe;  superiority  of,  Missouri 

River,  H.  D.  48, 0'M,  Ist 
Dredging  and,  proper  progrees,  Savannah,  11, 

1509. 
Estuaries,  01, 1662. 
Factors  of  success,  02, 1772. 
Faihnes,  causes  of,  risers,  08, 1747. 
Great  Lakes,  H.  D.  779,  Olst,  9d. 
Materials  and  form  of  works,  02, 1779. 
Means  and  systems,  02, 1777. 
Methods,  review  of,  XT.  S.  and  foreign,  02, 1770. 
Mississippi  River,  H.  D.  60, 61st,  lat 
Pass  system,  rivore,  H.  D.  282, 59th,  let. 
Projects,  detailed,  Tennessee  River  study,  02, 

1781. 
Type  of  works,  Missouri  River,  H.  D.  1120, 

60th,  9d. 
Weirs  tor,  rivers,  H.  D.  262, 59th,  lat. 
Beritettons.   (See  BrHges;  Harbors;  Rafts  and 

Logs;  Timber;  Rates;  Rivers:  Waterways.) 
Canal  operatfon,  04, 2760. 
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Biiiilatton«»  HailMir.  (See  Harlxm.) 

Need  for.  San  Juan,  P.  B.,  H.  D.  914,  flOOi,  Ist. 


Water  ponv,  ICimlriiignm  Biver,  01«  STUB. 
Water  ponv,  TamieBBee  Biver,  H.  D.  860, 
ead,2d. 

B0palzs.   (SeeDredgiiic.) 
Bams,  Ohio  Biver,  Olt  9637. 
Embankmaata,  Ohio  Biver»  01*  3634. 
Dredges,  U.  S.,  06i  076. 

Bcporta. 

Map,  piogren;  emnidBs,  04, 188& 

Baaervatfons.  (See  pla.  23, 35.) 

State  ceflsion  for;  road  ooatrol  retained,  03, 653. 
WaahingtOD,  M»  3396. 

BMcrvoln.    (See  Arid  Lands;  Lrigation;  Locks; 

Rivers;  Sedimant.)   (See  pis.  18, 19, 60.) 
AUayial  rivers,  regimen  of,  effect  on,  98,  28B8. 
ArtifiolallakBS,  98, 3849. 
Bever,  Qermany,  98*  3864. 
Boildfag  of,  OokffBdo,  989  9918. 
Building  of,  oorporatfoDS  for,  98, 3866. 
Canals,  water  supply  of,  96, 8036. 
Canala  and,  eyaporatlan,  71»  639;  79»  616, 6SI; 

74,  506^  633,  ii,  96;  7«»  ii,  647,  566;  70,  756; 

78i393> 
CitlBB,98,3862. 
GomplaintB  against,  ICiniBBippi  Biver,  06» 

1449. 
Cost,  04, 3336. 

Dam,  Lake  Wimilblgodiish,  Oli  3314. 
Dams,  HisslsBippi  River,  06»  1488. 
Definition,  98, 3846. 
Deposits  in,  98, 4397;  98, 3838. 
Details,  ICissisBippi  Biver,  00, 1448. 
Development,  arid  regions,  98, 3875. 
Discharge,  nuasorlng,  MissiBippi  Biver,  06^ 

1478. 
-    Discharge,  Missiesippi  Biver,  04, 1706. 

Discharge,  lainftdl  and,  relation,  94, 1709. 
Discharge,  regulation  of,  8ff,  1747. 
Effect  of,  MisBisBippi  Biver,  00, 1467. 
Floods,  anest  of,  00, 318, 834;  75,610,616,669. 
Fkxxis,  control  of,  98, 3869;  04, 3370. 
Floods,  control  of,  Calii6mia,  H.  D.  81, 63d,  Ist. 
Floods,  erne  for,  ICisslasippi  Biver,  H.  C.  D.  43, 

6l8t,  2d. 
Floods,  effect  of,  98, 3864, 3878, 3887, 3803, 3804. 

Floods,  preventing,  expensive,  98, 3860. 

Flowage,  damages  from,  00, 37S7. 

Flowage,  rights,  00, 3790. 

Forts.    (See  Forts,  p.  1797  of  thb  IndeiE.) 

Fmictlon  of,  98, 2845, 2878. 

Gates,  bear4iap;  Lake  Winnfbigoahish,  01, 

2314. 
Gates,  Tainter;  Lake  Winnibigoahish,  01, 3314. 
Headwaters,  Mississippi  Biver,  01, 2313. 
Improvement,  river;  relation  to,  Mississippi 

River,  H.  D.  50, 61st,  Ist. 
Industrial  purposes,  98, 2853. 
Irrigation,  Califimia,  H.  D.  362, 69th,  1st. 
Irrigation  for,  98,  3852, 2864, 2878. 
Leakage,  90, 3966. 
Locks  at,  76, 407. 
Maintaining,  cost,  98, 2845. 


MatDtenaiioe,  flwtaaaflectfaig,  03, 1590. 

Mammoth  Hot  Springs,  OS,  3044. 

Maaonrr  dams,  08, 3834. 

Mtefaaippi  Biver,  04, 1704;  98, 3851. 

Msta  Biver,  08,  3822, 3850. 

Navigatkm    and    power   intweits  opposel 

Mhmenita  Biver,  H.  C.  D.  TOO,  63d,  2d. 
Objections  to,  from  adlKsent  land  oviwb,  03; 

1680. 
Ohio  Biver,  08,3863. 
Opcratkm,  Missfasippi  Biw,  06, 1448. 
Overflows,    reservoirB    not    responsible  for. 

Miesfasippi  Biver,  H.  C.  D.  43, 61st,  3d. 
Policy  far  futore,  headwaten  of  Kesteiipi 

Biver,  01, 444. 
Potomac  Biver,  84, 2331;  8A,  2450, 347S,  2tf 
Precipitatkm,  effect  on  arid  regions,  98, 2C' 
Public  lands,  effect  on,  98, 2870. 
Rainflyi,  MteiBsippi  Biver,  94, 1705;  96,  i^ 
Rights  of  U.  8.,  and  cttisens  or  corpontio^c. 

MteisBippi  Biver,  00, 1455. 
River  improvement  and,  Tennessee  Rivtf. 

H.D.860,63d,3d. 
Biver  regnhitkm,  07*^364. 
Rivers,  effect  on,  97, 2143;  98, 3849. 
Riveis,  height  of,  augmenting,  00,  sm 
Rivers,  improvement  of,  66,  iv,  263, 315: 69, 

833;  70,  382;  73,  499;  78,  54D,  »4,  m,  ii. 

436;  76,  U,  388;  79, 1198,  Ex.  Doc.  39. 0X 

3d:  80, 150O,  1601,  1659,  1958;  81, 1761,  iTv. 

1770,  1809,  3743,  3747;  83,  1455,  1463,  IH 

1476;  88,  1747;  86, 1502;  87, 1567. 1675,  IW 
Riven,  sediment>bearing,  effect  on,  ICiasis&ip-^ 

River,  H.  D.  50, 61st,  1st. 
Rules  and  regolations,  MWbsippi  Rivw,  06^ 

.      1417. 

Russian,  98, 2838, 3860. 

Sediment  deposits,  98, 3833. 

Sites  (see  Natural),  98, 3888. 

Sites,  arid  legioDS,  98,  3819,  3821,  2M2,  V& 

3873,3877,3878. 
Sitae,  cavities,  hydraulic  miiMB,  04, 317!- 
Sites,  depresskms,  98, 3831 
Sites,  jurisdiction  over,  98, 2873, 2S7S. 

Sites,  lakea  aa,  98, 3831, 2846. 

Sites,  open  valleys,  98, 2821. 

Sites,  streams,  diversion,  96, 8961 

Sites,  surveys,  methods,  98, 2879. 

Sites,  title  to,  98, 2872, 2878. 

Sites,  Wyoming  and  Cotorado,  98, 281S. 

Study  of,  arid  regions,  98, 2815. 

Systems,  development,  arid  regions,  98,  ^ 

Temay,  Franoe,  98, 3854. 

Val]eys,98,2821. 

Volga  River,  98, 2822, 2850. 

Water  storage,  Mississippi  River.  00, 2:^ 

Water,  stored;  utlliiatfcin  of,  Miasotiri  Riv/ 

Olf3400. 
Water  supply.  District  of  Columbia.  96,  »^ 
Water  supply,  drinking,  H.  D.  342,  <iut.  ^ 

12,3466. 
Water  supply,  locks,  76, 407. 

Reaervolra,  Ardfeial. 

98,2849,2851 
Rivers,  98, 2849. 
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srvofn*  Stonge.     (See  DaniB;  nMBrvolnii 

»bove;  Riven;  Watenrsys.) 
^ost  and  dtmnngfawiB,  of  laige  stonvft  raer- 

voirs,  H.  D.  588, 63(1,  ad. 
Dams  for,  OuachiU  syBtem,  H.  D.  £88,  (Od,  2d. 
Effect  of,  rhrer  deptha,  OuacliJta  sjstem,  H.  D. 

58S»63d,ad. 
Floods  leduoed  by,  Onaohlta  lystem,  H.  D. 

6SS,6»l,2d. 
NavlgaUon,  improrement  of,  Onaolilta  syttem, 

IT.  D.fi88,6ad,ad. 
Size,  determinJngy  Oiiaditta  lystem,  H.  D. 

5S8,oad,ad. 

Spfllwayi,  Ouaidiita  system,  H.  D.  688, 69d,  ad. 

lervolis,  TMaL 

East  Chester  Creek,  72, 813. 
Flushing,  01, 115& 
San  Antonio  Croek,  Cal.,  74,  U,  SSL 
Washington,  00, 1216. 

lervoir  Syatcms. 

Beneficial  fBatuns,  Mialaippi  River,  00, 1440. 
Floods,  efleetive  over,  waterways,  06^  47fi. 
Floods  from,  doabtfol,  Mialaippi  River,  00* 

1450. 
Interests,  oooflietiDg;  afleeting  operation,  Mi»> 

stelppi  River,  00»  1440. 
Navigation,  t)eneflt  to,  00, 475. 
Openikm,  ICialaippi  River,  00»  147L 

ivetments.  (See  Banlcs;  Breakwaters;  Brush; 
Canals;  Jetties;  Levees;  Piles;  Sheathing: 
Timber.)    (See  pis.  8, 11,57,58,60,61,62.) 

Advantages  of.  Jetties,  05»  8315. 

Ballast,  concrete,  03,  S.,  300;  04, 8.,  378. 

Banks,  Mississippi  River,  H.  D.  638, 6ad,  ad. 

Banks,  Minouri  River,  01>  S.,  308;  H.  D.  1120, 
60eh,2d. 

Bar  lines  and,  Mississippi  River,  0ff»  S.,  196. 

Bend,  desirablB  n,  Mis^ssippi  River,  07»  3621 

Brush  filling,  77, 475. 

Brush,  made  of,  77*  014. 

Brush,  mattresses,  80,  1275,  1335,  1339,  1380, 
1408,  1412,  1417,  1420,  1422,  1427,  1436,  1440, 
1442,  1444,  1450,  14B6,  1506;  81,  1374,  1534, 
1552,  1562,  1508;  PL  XV,  1610,  1614,  1618, 
1639;  82,  1500,  1508,  1601,  1613,  1688,  1688, 
1600,  1691,  1700,  1732;  83,  1193-1243,  1308, 
1312,  1317,  1326,  1440,  2294;  PI.  IV,  Appen- 
dix L;  84,  2411,  2767,  2776,  2798,  2835;  Pis. 
Via  and  IX,  Appendix  L;  85,  1566,  2776, 
2795,  29G0,  3026;  80,  1104,  1489;  87,  1558, 
1566,  2734,  2761,  3765, 3109. 

Building,  banks,  04,  2890;  05,  8836;  00,  3824; 
00,4350. 

Concrete  work,  02, 1106;  12,  2106. 

Concrete  and  willow  work,  views,  12, 3106. 

Costs,  details  of,  Mississ^i  River,  01, 8.,  276, 
280,285. 

Costs,  Mianuri  River,  03, 2443. 

Damages,  responsibility  of  vessels  for,  osnals, 
08,1936. 

Details,  02, 1576. 

Elbet,  Mteissippi  River,  05,  S.,  340. 


Bowftmants— ContiBoed. 
FaHine  of,  dikes,  00, 1882. 
Fonn,  staadaid,  most  durable,  Mfssouri  River, 

11,3008. 
FoondatkBis  of,  exoessive  settleniBnt  of,  72, 

839;  79t  106L 
Grading  with  rood  seraper  and  floating  der- 

rfok,  01,3235. 
Groins  prefeRed  to  Jetties,  05, 3217. 
HydrsoUe  gradfaag,  04, 3145. 
Important  in  proteotfon  of  city  fronts  and 

harbors,  08, 3656. 
Improvements,  03, 378L 
Island  shores,  02, 318. 
Jetty  mldermlning,  preventing,  05, 8815. 
Levees,  03, 8854' 
Levees,  for  proteotfon  of,  07, 3622. 
Levees  Important,  revdtted,  07, 2622;  08, 2664. 
Mats,  oonneeting,  Mississippi  River,  05,  B., 

174. 
Mattresses,  board,  01, 8.,  341, 847. 
Mattresses,  board,  and  concrete,  01,  8.,  315, 

316. 
Mattreflses  for,  buildfaig,  07, 2205;  08, 1863. 
Mattresses,  where  they  fall,  02, 8.,  141. 
Mattresses,  willow,  superfority  of,  H.  D.  46, 

6ad,lst 
Mifliissippi  River  (see  p.  1067,  this  Index)  08, 

370L 
Mortar  pits,  08, 727. 
New  Orleans,  03, 3821. 
Piers.    (See  pb.  57, 58, 60, 61, 63.) 
Pile,  plank,  etc. ,  shore  protection,  75, 57. 
Pile  sheathing,  00, 3966. 
Placing,  breakwaters,  00, 4117. 
Plan  for,  Portage  Canal,  Wis.,  70, 11, 417. 
Protecting,  Ibot  mattresses  for,  08, 3350. 
Reinforce  mattress,  extensfon,  00, 3827. 
Repairing,  00, 3806, 3029. 
Repairing,  Missouri  River,  00, 3839. 
Repaln,e5,3817. 
Sand  exdusfon,  channels,  80^  1906, 1914, 1916; 

81,2078;  82,2138. 
Sand-filled  revetment,  08, 154. 
Sand-tightening  of,  beams  for,  75,  343;  78, 

1313;  70, 1650. 
Shore  line  and,  MiasiBsippi  River,  05,  S.,  106. 
Shore  protection,  71, 308;  72, 333;  76^  706. 
Spedflcatioiis,  05, 4040. 
Stones  of  l-man  size  preferable,  01, 1431. 
Strengthening,  details,  09, 1644. 
Types,  Altamaha  system,  H.  D.  443, 62d,  3d. 
Types,  effective,  Mississippi  River,  04,  S.,  344. 
Types,  Missouri  River,  H.  D.  1120, 60th,  3d. 
Views  of,  00, 4063. 

Bflvetments,  Concrete. 

Details  of  work,  Duluth-Superlor,  08,  1899; 
00,1905. 

Bevetments,  POe. 

75, 300;  70, 11, 341, 416;  77, 461. 

Brush  filling,  80, 1839. 

Buflding,e8,3880. 

Plank  and,  shore  protection,  75, 57. 

Rebuilding,  08, 3886. 

Repairing,  03, 3891, 3880. 
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B«vetiii0iito— OoDtlinied. 
Building,  97, 270S. 
Maskegon  Harbor,  &9»  2B38. 
Toledo,  78, 1249. 

Cost,  Missouri  River,  03, 3440;  04,  ffil8. 

Stone  replaced  by  concrete  blocks,  08, 1107. 

Revetments,  TlmtMr. 

Life  sbort,  CakssJeu  River,  94, 1373. 

Bblne  River. 

Improvement,  H.  D.  1120, 60th,  ad. 

Blee. 

CultivBtkm  of,  pomping  plant,  Ccdocado  River, 

H.D.  1211,(X)th,2d. 
Rafts,  removal  of,  oj^mM  by  rice  planters, 

H.  D.  1211, 60th,  2d. 
Salt  water  from  improved  channels  destroys 

rice  plantations,  H.  D.  836,  Olst,  2d. 

Right  of  Way.     (See  Canals;  Sites.)   (See  pi. 
4S.) 
Deeds,  02, 1638. 

Doeorlblng  and  locating,  canals,  98, 2483. 
Oainlng,  levees,  02, 1638. 
Pnxniring,  method  of,  09, 1638. 

Rights,  Private. 

Barrier  to  waterway  improvement,  Connecti- 
cut River,  H.  D.  818, 61st,  3d. 
Rights,   Water-Power.      (Bee    Rivers;   Water 
Power,  Waterways.) 
Rental,  Tennesiee  River,  H.  D.  300, 63d,  3d. 

Rings.    (See  Mooring.) 

Riparian  Owners. 

Should  construct  sand-tight  docks.  (See  Docks.) 
Wharfage,   interference  with  adequate,   San 
Juan,  P.  R.,  H.  D.  914,  fiOth,  1st. 

Riparian  Property. 

Relation  to  waterway  improvement  (Bixby), 

Sen.  D.  301, 61st,  2d. 
Riparian  Rights* 
00,4414. 

Levees  and,  01,  S.,  300. 
U.  S.  and  State;  Brief  and  Memo.,  Sen.  D.  351, 

61st,  2d. 
Water  power,  in  connection  with,  navigable 

streams,  H.  D.  781, 60th,  Ist 

Riprap.   (See  Jetties;  Revetments.) 

Bank  protection,  Missouri  River,  10, 1826. 

Breakwaters  of,  93, 032. 

Breakwaters  of,  superiority  of,  87, 578. 

Bridge  piers,  75,  ii,  687. 

Bulkheads,  Jamaica  Bay,  N.  Y.,  H.  D.  1506, 

60th,  2d. 
Cribs,  protecting,  69,  108,  137,  142;  70,  151; 

70,U,446. 
Dams,  sections,  Allegheny  River,  98, 2206. 
Dikes  of,  settlement,  88, 539. 
Foundations  of,  shell  for,  88, 1082. 
Groins,  93, 1654. 
Handling,  Jetties,  97, 17B9. 
Illinois  and  Mississippi  Canal,  08, 2030. 
Jetties,  deep-water,  91, 3187. 
Jetties,  expense,  items  of,  92, 1221. 
Placing,  plant  for,  95,  2227. 


Rock,  vicinity  of  Ihilnlh,  01,  2881 

Sandatone,  filfaiie  of,  01,  3886. 

Sea  walls,  JaauJea  Bay,  N.  T.,  H.  D  M 

60th,  3d. 
Sea  walb,  protoetionof,  05, 3(07. 
Stopes  of ,  bieakwatetB,  92, 383, 994. 
Steel  sheathing  not  dxivable  thamsih,  It  £4 
StmctoieB,  wavee,  efleet  of,  90, 23aDi 


RKer  and  Hartiav 

Appropriatioofl,     Federal    and   iun-F»!«R.. 

division.  Boo.  D.  dOl,  «Ut.  3d. 
Appropriations,  steps  to  be  takflo  bdar«  ^jt 

ing.  Sen.  D.  aoi,  61st,  3d. 
Bank  protection  and,  relatioa,  Sco.  D  >m 

61st,  3d. 
Board  of  Engineers,  inaease  of  pove^  i, 

desirable,  11,35. 
Commerce,  favorable  effect,  OS,  717. 
Droughts,  relatkin.  Sen.  D.  301, 61st,  &L 
Drainage,  relation  of.  Sen.  D.  301, 6ist.  3>i 
Dock  ownership,  relation  of,  Bm.  D.  m.  t:^  ii 
Flood  prevention,  relation, Sn.  D.Vi  si-*  sl 
Irri^tion  and,  relatlaii.  Sen.  D.  301, 6ift.  2i 
Projects,  adoption  of,  BbepB  to  be  takn  ^  a 

Sen.  D.  301, 01st,  3d. 
Protection  and  banks,  Sen.  D.  301,  eist.  3i 
Rates,  freight,  teveiable  eflM  oo.  08.  'J. 

525. 
Riparian  property  and.  Sen.  D.  301, 6ls:.  ^ 
Wharf  ownaiah^  and,  lelatioo,  Qia.  D  >. 

6l8t,3d. 


(See  Banks;  Bars;  Cbatoniib:  Cocn- 

tion;    Dams;    Dikes;    Discbane;  En^i 

Floods;  Freshets;  Harbors;  Niagwa;  J^rf- 

ment;  Stsraama:  Walls;  Water  Power;  v^}*^- 

wa3m. 
Affluent,  effect  of,  78, 911. 
AUgnment  and  Umit  Unes,  cootrollin;  M> 

sissippi  River,  H.  D.  89, 61st,  Ist 
AUgmneot,  WaOmippi  Bivsr,  H.  P.  %  ^< 

1st 
Bank   heads,   Hissoori  Riter,  H.  D.  \% 

60th,  2d. 
Barge  traflkyon,  96, 3060. 
BarrlMS,  spiUway,  Yuba  Rim,  0«,  aox 
Barrien,  nse  of,  OA,  3002. 
Bars,  Artifloial-  Brownkiw  weed  tor.  78,  ^*^ 

664,  79,  1014, 1064, 10»,  1061, 1077,  m.  1  »* 

reaervoirs  for,  98, 3810. 

Basins,  floods,  Mississippi  Riw.  M,  3«1 
Bluib,  coarse  between,  Missoori  River.  H  >' 

1130, 60th,  3d. 
Bodily  movement,  TOb  1011. 
Bridges,  80, 1840;  81, 3000;  88,  W??:  ^  ^* 

84, 1769:  85, 1917;  86, 2111;  87, 281^ 
Bridges,  collisions  with,  losws  from  f«  "^ 

River,  River  and  Harbor  Index),  97,  ^^ 
Canalising,  plans  for,  00»  3161 
Changes,    surveys    compered,    OsuW*- 

River,  H.  D.  331, 5Ptb,  3d. 
Check  dams,  advantages,  98»  2SS5. 
CloBing  of,  logs,  79, 806. 
Conditkins,  North  America  ri?«,  ^  ^  ' ' 

£9th,3d. 
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tra    CoDtiiHiwL 

Condltloia,  part  ind  pnMBt;  AHwmiiia  sya- 

tem.H.  P.443,<Dd,fti. 
ContralUng,  cninBti,  00b  4486w 
Dams,  effect  of,  07»  2200. 
Dams,  plaimliiglbr,  00^  2007. 
Dams,  Betttament,  07i  2206. 
Dams,    side;  MMarippl   RifW,    H.    D.     50, 

61st,lst. 
Dams,  sill;  cnas  wefn  or,  MisBiBsippi  River, 

H.  D.  W,  61st,  1st. 
Dams,  sarvays  for,  methods,  00,  tMO. 
Dams,  system  of,  plaanfaig,  OO,  3203. 
Dams,  when  thej  beneflt  ooraiiMne,  03»  IfiOT. 
Dead  pools,  MisBteippi  Biver,  OS,  3168. 
Deep  channels  in,  phus  te,  00^  4016. 
Deepening,  by  canalising,  dxadging;  stu<ly, 

Ohio  River,  H.  D.  «8, 60th,  1st. 
Deepening  with  dredghig  and  dikes,  BaTanzaali, 

00,1320. 
I^eitas,  characteristics,  74»  805. 
Depths,  effect  ofstoraffs  rssenrain  on,  Ooaotiita 

sj-stsn,  H.  D.  068,  AM,  ad. 
Destnictiye;  Missouri  most  destractiva,  H.  !>. 

U20,60tb,3d. 
Dikes,  effect  of,  07, 1000. 
Dikes,  fanprorement  with,  80^  1«7;  8K»  1570; 

87,2006,2761. 
Dikes,  improvement  with,  abandosied,  Wis- 

consfai  River,  87, 2006. 
Dikes,  objections  to,  Delawaia  River,  06,  887. 
Diversion,  Bear  River,  88, 2800. 
Dlmslon,  Caliiomia,  H.  D.  263, 50th,  1st 
DrafaiagB  canals.  California,  H.  D.  262,  £Oth,  let. 
Drainage,  Uiasissippi  River,  88, 2887. 
Dredging,  eflset  of,  Mississippi  River,  01,  8., 
49. 

Dredgfaig,   hydrsQlie,    methods,    Mississippi 

River,  H.D.«2,(J0th,  1st 
Dredging,  plant,  cost  of,  eto.,  Ohio  Rlw, 

H.D.«»,80th,l8t. 
I>rift  Jam,  lemovfaig,  97,  ijsfi. 
Driftwood,  utfllKation,  98, 2064. 
Enlargenisntsof,  preventtaig,  05, 8M0. 
Entranoee,  deepening,  methods,  87. 1818. 
Erosion,  Calilomla  rivers,  H.  D.  363,  fiOth,  1st. 
^-^Porottan  from,  determinfaig,  OO,  3166. 

Experimental  dredging,  Mississippi  River,  ee, 
3G30. 

Fan  of,  determhihig,  St.  Marys  River,  08,  3307. 

Fffltog  up,  ssdimsnt,  Old  River,  Ofi.  3880. 

Fill  of,  gauges  and,  lelatkm  of,  96.  8484. 

F0tratkm,ao^2saL 

Flat  months  of,  Pnget  Sound,  06, 3346. 

Ftoats  and  oords  hi,  resfatance,  74,  634;  78,  il, 

308;  78,216;  78,380. 
Forestry,  improvement  by   Tenneaee  River, 

n.D.380,62d,2d. 
Forests,  effect  of,  75,  li,  172;  79, 1873. 
Forests,  e&eot  of,  on  treehets,  doubtful,  Con- 
necticut River,  n.  D.  i»4, 61st.  3d. 
FrP^ta«e,  best  type  of  boats,  Mtasiarfppi 

River,  10,2978. 
Gauges,  Mtasissippi  ^y^  ^  ^^^ 
Gorges,  dllBsoaastog,  04,^ 
Grain  riiipments,  01,8.,  88 
Gravel  bars,  farming  of,  78,'  842. 
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Gravel  ban,  Winoniin  RHer,  76^  li,  806^  «)3. 
Gieatest,  length  of,  U.  8.,  00^  648;  70, 170L 
HarlMss  and,  defeUB  of,  plaiming,  98,  i. 
Harbon  and,  inlory,  sawdust  depottt,  68, 858; 

70b  800;  71«  943,  633,  88);  78,  303,  834,  030; 

73,  879, 883, 380;  74, 104,  ii,  201;  78,  111,  113, 

U,  88,  888;  70, 380;  77, 84, 164;  78, 100, 463; 

7fiW  48,  946, 608;  81, 1870. 
Hawry  earoslon,  oeoaee,  98, 3373. 
HMvy  atiaaUng,  oansee,  98, 3873. 
Btoiglkta  or,  angmantlDg,  reservoirs,  water,  00^ 

8330. 
HlKh  dams,  donbUtal  efBosoy  of,  97,  2100. 
Hurdles  in,  bufldhug,  97, 2012. 
HydrauUo  mfaiing,  81,  3486,  3404;  88,  2543, 

9848;  a7, 1083. 
Hydnmllcsa  of,  stody.  Red  River,  00^  3480. 
loa  dUoBS,  Delawars  River,  03, 1146. 
Ice  dosing,  bridge  piers,  effect  of,  7  U  ns, 
loe  iormstlon,  Allegheny  River,  80,  ITH. 
loe  fomuitlaii,  BuIIbIo  Harbor,  87,  2353. 
loe  formation,  Delaware  River,  81,  822;  88, 

739,080;  8a,744. 
Ice  formation,  MiisiBrippI  River,  84, 1620. 
Ice  harbors,  buOdhig,  08, 2238;  07, 220a 
loe,  liSMontisls  of,  88, 1760. 
loe,  plana.  Off,  2210, 2513. 
lee  piers  in,  dedgn  of,  98, 3446. 
loe  SBSMin,  Conneotiout  River,  H.  D.  1204, 

61st,3d. 
Injury  of,  mining,  opetations  of,  70»  ii,  620; 

77,  008;  78, 1207;  79, 1857. 
Inverts  under,  H.  D.  2B2, 50th,  1st 
Jetties,  sfisct  on,  73,  8S2;  74,  786;  78,  218; 

76»  460;  70, 1173. 
Jetties,  looating,  08, 3383, 3342. 
Jetties,  looating,  Mississippi  River,  07, 1401 
Junctions,  artifloial;  Osage  and  Minouri  Riven, 

97,  8900. 
Jnnetlons,  aitifloiBl;  rivers,  08»  3538. 
Junctions,  making,  07, 3009;  08, 3528. 
JnrteUetioD  over,  78,  828;  74,  308;  78,  613, 

896;  76,  436;  77,  828, 028, 040;  70,  1021, 1024. 
Lakes,  inflaeoee  of,  Po  River,  08, 3840. 
Landings,  types  of,  Altamaha  system,  H.  D. 

443,6ad,3d. 
Large   rivers,   dredging,   results,   Misstssippi 

River,  97, 3618 
Lateral  oeaals,  advantages  of,  07, 2261. 
Levees,  boards,  Mtasouri  River,  H.  D.  1387, 

61st,  3d. 
Locks  in,  planning  for,  00, 3067. 
Locks  in,  water  supply  for,  providing,  OO, 

8168. 
Log  Jams,  efflect  of,  08, 8120. 
Longitudinal  dams,  advantagss  of,  03, 2865. 
Mill  waste,  deposits,  08,  840. 
Minimum  disdiarge,  maxlmnm  and,  relation, 

98,  2847, 2840. 
KavigabOity  of,  as  sflaotad  by  mining  ddbrls, 

07,2968. 
Navigable  sluices,  78, 11, 610. 
Navigation,  experienoe  of  foreign  countries, 

H.  D.  1374, 61st,  dd.    Ben.  D.  301, 6l8t. 
Navigation,  irrigatioa  interests  and,  conflict, 

03,3202. 
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Blvera— CanUnned. 

NsvigEtion,  ngnUtion,  Oiwn  and  Banroi  Rs. 

Ky.,  01, 2800. 
Niagara  River,  other  risers  and,  comparison, 

98,2846. 
Origin  of,  reomt,  rapida  aad  indications  of, 

68,808;  78,016. 
FMiiliar  character,  Florida,  77,  885. 
Physics  of,  study,  Red  River,  00»  2480. 
Plane,  dumge  of,  MisdsBtppi  Rlrer,  03,  8664. 
Portable  Jetties,  eflBOt  of,  07,  2016. 
Poirar,  complaints  against  Impoanding  for, 

11, 1612. 
Precipitation,    data,    index    to,    MiviSBippi 

River,  95, 37121 
Precipitation,  Red  River,  00, 2848. 
Private  control,  Oovemment  and,  conflict  of, 

Fox  and  Wisconsin  Riven,  08, 2842. 
Private  works  on,  value  of,  determining.  00, 

4381. 
Profiles,  Colombia  River,  05, 8542. 
Profiles,  Mississippi  River,  00,  1758;  Ol,  S., 

232;  H.D.  50, 61st,  1st 
Profiles,  Sacramento  River,  06, 8197. 
Rafting  booms,  maintenance  of,  rules,  00b 

3346. 
Rainlall  and,  comparison,  Ohio  River,  06, 

2074;  00b  3105. 
Rates,  freight;  MlssisBippi  River,  01,  8.,  80. 
Rectifioatkm,  MIsaoDri  River,  Ol,  2867. 
Rectiiyhig,  plans,  05, 3640. 
Reservoirs,  Alb,  Germany,  98, 2860. 
Reservoirs,  control  of,  rules  and  regulations, 

06,1830. 
Reservoirs,  data,  index  to,  Mississippi  River, 

05,3712. 
Reservoirs,  eftect  of,  07,  2142;  98, 2840. 
Reservoirs,  effect  of,  Mississippi  River;  95, 

217B;  96, 1842. 
Reservoirs,  effect  of,  Rhine,  98, 2848. 
Resonroirs,  effect  of,  YeUowslone  River,  98, 

2840. 
Reservoirs,  improvement  by,  Tennessee  River, 

H.  D.  860,  Oad,  2d. 
ReservoirB,  operation  of,  Mississippi  River,  06b 

U71;  H.  D.  50, 6l8t,  1st. 
Reservoirs,  water  storage,  Mississippi  River, 

08, 1814;  01,  2400. 
Revetted  banks,  effect  of  floods,  08, 1658. 
Run-off,  Mississippi  River,  07, 2160. 
Salt  water,  ascension,  75, 11, 84. 
Sand  in,  heaviest  In  upper  part  of  river,  73, 

149. 
Sand  movement,  08, 1800;  98, 1680. 
Sand  movement,  Mississippi  River,  H.  D.  577, 

50th,  1st. 
Sand  waves  fai,  75, 11,  502,  504,  507;  76, 11,  402; 

79, 1757, 1892, 1967. 
Sand  waves  In,  movement,  83, 2195, 2197, 2210, 

2216, 2224,  2230;  85, 560;  87, 1351. 
Sawdust  deposits  (see  Harbors,  above). 
Scouring  bolls,  Mississippi  River,  98, 3168. 
Sections,  Red  River,  94, 1440. 
Self-narrowing  of,  helps  to,  97, 1067. 
Self-purification  of,  98, 3654. 
Self-purification  of,  Linunat  River,  94, 3240. 


Separation  of,  MlalBiiypi  and  Red  Riv«s.  «^ 


Sewage  discheiya,  enonnoaa,  Chics^o  Kuk. 

98,2796. 
Sewage  discharge,  ngolatione,   violaum  i. 

Calumet  River,  98,  2816l 
Shallower  than  adjacent  lakes,  gsnenDj.  ;s, 

912. 
Shoals  in,  chaanete,  obtaining,  96, 23(H. 
Shoals,  wo^  at,  Twinntwe  River,  H.  D.  3u. 

62d,2d. 
sm  dams,  effect  of,  98, 3447. 
Sill,  matUeaws  for,  bnilding,  OS,  3410. 
Sflt  in,  arrest  of,  hurdles  for,  97,  2011 
Slack-watering,  MiislsBippi  River,  H.  P  £. 

61st,  1st. 
Slopes,  stody  of,  Altamaha  systani,  H.  P.  < 

(Dd,ad. 
Southward  movement  of,  Florida,  78,  St&. 
Spur  systems,  02,  S. ,  139. 
Stsges,  bulletin,  08,  S.,  68. 
Stages,  data,  index  to,  Mhrfssfppi  Rrvv.  U. 

3707. 
Surface  slopes,  Mississippi  River,  00^  4sr<r. 
Temporary  improvement,  dams,  98,  i&'>ii. 
Terminals,  12,2208. 
TeiTninals,  value  of,  ToDnessee  Rlrw,  H.  H 

360,a2d,2d. 
Tides,  effect  of,  68, 919;  78, 563. 
Trafiio  on,  estimating,  H.  D.  219,  SStb,  ad 
Trafiio  on,  fectors  of  soooessfblneas,  10, 2*:t 
Traffic  on,  phases  of,  diagram,  01, 8.. «. 
Traffic  on,  tjrpe  of  boats  most  soJtabto,  0^ 

River,  H.  D.  402, 60th,  1st 
Training  dikes  in,  effect  of,  00b  3B04. 
Trafaiing  walls,  effect  of,  07, 22S0. 
Trsasportation,  Tmnemee  River,  H.  D.  %' 

(Od,2d. 
Tributaries  and,  floods  bom,  combiDatiaBs  ^ 

08,2853,2887. 
Tunnels  in.  Detroit  River,  74,  flB8, 606,  Oi 
Volume,  MiBlBlppl  River,  94, 1 734. 
Water  power,  13,  35S0.   (See  Nlsgan  F^ 

p.  2041  of  this  Index.) 
Water   power,    devetopment   of,   TeniMsv 

River,  H.D.  360,  Odd,  21. 
Water  power,  value,  determiniBg,  00, 4M 
Water  power;  waves  from  fanpomided  v^ 

for,  11,1581. 
Watersheds,  nm-ofl,  Missfas^i  Riter,  97.r.% 
Water  storage,  08, 2012. 
Water  storage,  Cache  a  la  Foodie,  98,  24. 

2841. 
Water  supply,  souresB,  arterisa  wells,  Js^ 

River,  S.  Dak.,  83,2328. 
Water,  use  oC,  rights  of  U.  8.  and  citso 

decisions,    Willamette   Rirsr,   H.  D.  » 

58th,  3d. 
Widths,  adequate;  esseotU,  New  Tort  Hr 

bor,  H.  D.  710,  oad,  9d. 
Widths  of,  ban.  Increased  at,  78, 842. 
Wing  dams,  effect  of,  74,  302;  75,  4SS;  7« 

655;  77,829;  07,2250. 
Yangt8eR.,DaY|gitlon,Sai.D.ni,«lst.2I.a!L 

Ydtow  banks  In,  protactloa  of,  95, 2184 
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ItoSfttntn;  nMTVQfn,  efltot  of,  OOi  3S8B. 

vers.  Banks  4iC 

AbfaskHKrf,  7a,U,«8. 

Cwrtog  of,  70,11,510. 

Cayingof,  ftdling  stac»,  79, 486;  78, 616, 

Caving  of,  MMssippl  Rlvtf,  7ff,  668,  «06;  78. 

ft41;70,g7«,g79. 
Cultivation,  changM  diw  to,  78, 841 
Dams  and,  68, 448. 
Bvms,  eflact  of ,  78, 331 
Erarion,  pnTUtting,  98, 1777. 
Haiglitof,  diflcnnoain,  79^  1009. 
?«cuUar  caving  of,  Red  RItbt  of  tiM  North, 

78,730. 
Protectiiig,  pflas  and  bnah  fir,  98»  1400. 
Prataotlon,  MisiiaBippi  Rivar,  H.  D.  BO,  6lst, 

RwtifjriDg, 79,  830;  78,11,379,385;  78»3S6. 

RacUfying,  oflEect  of,  78, 11, 406. 

Rwtiiying,  Garamia  Rirer,  79,  839;  78,  11, 

379. 
Saving,  by  ngulating  private  dredging,  19. 

2340. 
S]op«s,  imptovament,  oooatitttoy  with,  76» 

374,  U,  284. 

avfn,Banol. 

Blasting  of,  70b  334. 
Caosea,  Izaataats,  78,  il.  Ml. 
Caoaea,  atonns,  68,  iU;  77,  067. 
Flooda,  eSeot  of,  78, 11, 4n,  507;  76, 1010. 
Fonnlng  of,  79, 106, 133, 139, 143;  74, 804, 868, 
865;  78, 950,  ii,  457, 174, 476, 4n,  484, 503, 504; 
78,449. 
Forming  of,  Connecticut  River,  78, 367. 
Fonnbg  of,  MJaaiaaippi  Riw,  74, 804, 863, 866; 
78,  959,  987,  979;  78,  U,  179;  78,  843;  76, 
iOlO,  1893, 1967. 
Fannbig  of,  oppoaing  tides,  confluence  of,  74, 

ii,35. 
Hi(^  water,  efleet  of ,  79, 133. 
Length,  Hlasiaalppl  River,  78, 841. 
Motion  of,  waveUke,  78,  U,  502,  504,  507;  76, 

449;  76,  1751, 1757, 1759, 1892, 1967. 
Origin,  lOaaiaBippi  River,  83, 2373. 
Progranivemotkni,  78,  U,  477,  484;  76,  U,  179, 

256,408. 
Romoving,  water  Jet  for,  68,  671;  60»  310;  76, 

3So,  384. 

Spaning  boats  over,  88,  628. 
Blven,Baatiiaol. 

Draining,  Galitania,  H.  D.  263, 59th,  l«t. 
Blvera,  Beds  €<• 

Ancient  beds,  Qieat  Lak«,  H.  D.  760,  69d,  9d 
Ancient,  MlaBlBaippl  Rlvar,  78, 11,  «7. 
Changea,  68, 307, 760;  78, 543, 540. 
Cbangea,  Connecticat  River,  68, 760. 
Changes,  Ice,  due  to,  86, 1771;  89, 696. 
Chancteriatica,  Christiana  River,  96, 966. 
ContnOlng  elements  and,  relation  between, 

66,3489. 
Crevasses,  effect  of,  91, 3405. 

Elevation  of,  no  piogittsive  etovatkm,  Mteis- 
sipiyl  River,  19, 3715. 

Erosions,  96, 3484. 

Exoesstve  depth,  Potomao  River,  83, 781. 


Bfvan,  Bads  of — Oontlnued. 

Ezploshres  on,  piscfaig,  68, 1119. 

Exposure  of,  98, 1953. 

Fining  of,  oanaes,  68, 307. 

Floods,  effect  of,  68, 2002. 

Holes  In,  Xsnnesaee  River,  97,  3S49. 

Levees,  effect  of,  96, 8093, 3106. 

Lsvees,  effect,  MfaaiaBlppi  River,  19, 3715. 

Mteteippi  River,  78, 549. 

PraiUs,  Mlsstaslppl  River,  H.  D.  50|  61st,  Ist 

Protecting,  mat  carpet  for,  7^  876. 

Blsing  of.  Big  Sandy,  68,  3499. 

Rising  of,  floods,  causes  of,  66, 4553. 

Rising  of,  high  water,  78,  U,  477. 

RWng  of,  IClasissippi  River,  66, 4553. 

Rising  of,  movable  dams,  effect  of,  96, 2312. 

Sand  movement  of,  69,  601;  78,  11,  502,  504; 
76, 1781, 1757, 1750, 1760, 1892, 1967. 

Waves,  81,  1679, 1653;  83, 2195, 2197, 2210, 2216, 
2334,  2330   88,  569  87, 1861. 


Convex  aides,  deep  water,  effect  of.  Red  River 

ofthe  North,  76, 1192. 
Currant  velocity,  effect,  78, 575;  76, 11, 286. 
Depths,  effect  on,  79, 1006. 
Protecting,     methods    propoeed.    Savannah 

River,  H.  D.  962, 60th,  lat. 
Rflgimen,  effect  on,  78,  576,  U,  488;  78,  296, 11, 

365. 
Revetment  advisable,  KlaaisaippI  River,  07, 


Blvcrs,  Bottoms. 

Changes,  mouth  region,  Miasiasippi  River,  08, 

8    42. 
Ifitelsslppl  River,  H.  D.  50,  Qlat,  lat. 
Proflle,  St.  Johns  River,  H.  D.  611, 61st,  3d. 
Protection,  mat  carpet,  78, 616;  79, 876. 
Riaing  of,  ground  aflls  suggested,  98, 1411. 
Stabflity,  Hudson  River,  H.  D.  719, 63d,  3d. 
Tester,  88, 981. 


61,2504,3764. 

Black  and  Ouacliita  Rivera,  00, 2560. 

Coet,  etc.,  abroad  and  in  U.  S.,  09, 1753. 

Improvement  of  rivas,  01, 2568. 

Lock  and  dam,  additional,  cost,  Cumberland, 

River,  H.  D.  1481, 80th,  2d. 
Locks  and  dams,  reducing  number  propoaed, 

Cumberland  River,  H.  D.  758, 60th,  lat. 
Methods  of  making,  Cumberland  River,  H.  D. 

758, 60th,  Ist. 
Mtasfaslppi  River,  H.  D.  50,  Olst,  1st. 
Overflowage,  daima  for,  Cumberland  River, 

11,2081. 
Plana,  00, 3164. 
Plana,  waterway,  Lockpwt  to  St.  Ixniia,  H.  D. 

303, 59th,  1st. 
Plant,  floating,  required,  08, 1772. 
Problem8,ll,1831. 
Progreaa,  increasing,  11, 1831. 
Rights  of  U.  8.,  Connecticut  River,  canalised 

hy  company,  H.  D.  1311, 60th,  2d. 
Vahie  of,  Cooneeticut  River,  B.  D.  231,  58th, 

3d. 

Slfcn,  Central* 

Cammerdal  hlatory,  H.  P.  510, 61at,  3d. 


iTTX 
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CampariKm,  New  OcktoB,  lS74-liM,  M»  389. 

Contraction,  00»  4272. 

Deepening  of ,  oe,  976;  00k  4tt4. 

Development,  CaliloniiA,  H.  D.  282,  nth,  1st. 

Dredged,  e8»  60,  €a2;00»4Mk  . 

Filling  of,  sewage,  Off»  2707. 

Maintflnenoe  of ,  98, 2607. 

Maintenance  of,  suitable  type  of  IqrdataUc 

diedge,  BavaniMh,  H.  D.  968, 60tb,  1st. 
Morement,  03, 2378, 230&. 
Permanent  channels,  seemtatg,  ICteouti  River, 

H.D.  1287, 61st,  3d. 
Rectiflcatian  of,  79,  838;  70,  li,  278,  286,  608; 

78,256. 
Thirty4oot,  maintaining,  Beiame  River,  08, 

1111. 
Width,  mathematioal  ooraputatfcwi   of,  00b 

3094. 
Wing  dams  ftv  securing,  cheaper  than  oanalisa- 

tion,  MliBisBippi  River,  H.  D.  341, 69th,  3d. 

Blvers,  Chutes. 

aosing  dams,  98, 3533;  06, 187D. 
Closing  dams,  settlement,  00, 1887. 
Use  of,  81, 1935, 1943, 1960. 

Rivers,  Commerce. 

Decline  of,  helped  by  neglect  of  termJaals, 

Missouri  River,  H.  D.  1130, 60th,  2d. 
Future,  probable^  study,  Ohio  River,  H.  D. 

493, 60th,  1st. 
Growth,  Cumberland  River,  H.  D.  758,  60th, 

Ist. 
Hudson  River  (Merchant),  Sen.  D.  301, 6l8t,3d. 
Improvement,  waterway,  benefited  by,  Mi»> 

souri  River,  H.  D.  1287, 6l8t,  3d. 
Railroads,  influence  of,  Missouri  River,  H.  D. 

1120, 60th,  3d.     - 
Various  rivers,  H.  D.  402, 60th,  Ist. 

Blvers,  Contraction. 

Dams,  Mississippi  River,  04, 1503. 
Dikes,  Mississippi  River,  04, 1883. 
Hurdles,  Mississippi  River,  94, 1903. 
Mattresses,  Mississippi  Rtver,  04, 1504. 
Mississippi  River,  H.  D.  50, 6l8t,  1st 
Works,  Mississippi  River,  00, 3419. 

Rivers,  Cross  Sections. 

BcBuf  River,  96, 1610. 

Bnixos  River,  98, 1844;  08, 1534. 

Detroit  River,  74, 580. 

Elements,  Mississippi  River,  96,  3577;  97, 

3672;  98,  3242;  99,3400. 
Existing  and  contemplated,  St.  Johns  River, 

H.  D.  611, 61st,  2d. 
Minnesota  River,  78, 404. 
Mississippi  River,  73,  601;  78,  844,  847;  79^ 

1232;  96, 1758;  H.  D.  50, 61st,  1st. 
Missouri  River,  93, 4248. 
Mouths,  08, 1534;  00, 1444. 
Ohio  River,  71, 307, 401,  410,  413,  416,  421,  443. 
Red  Rtver,  03, 2068. 
St.  Clair  River,  68, 954;  74, 5S9. 
St.  Johns  River,  08, 1644. 
Tennessee  River,  00, 2063. 

Blven,  Currents. 

ControlllDg,  00,  4436. 
Deflectors,  88, 67L 


■Ifcn,  (mmnta-Cantinaed. 

Efbot  of,  largp  riven,  H.  D.  1287, 6lst,  »L 
Piers,  injury  to,  76^  U,  532. 
Storms,  beftire  and  alter,  07, 2777. 
Straightening,  plans,  Old  River,  95«  Smj. 
VekMSitles  of,  oompotetkiD  ol,  nutbeiuii 

00^8034. 
Velocities  of,  sedimant,  efleet  o(,  76,  ii,  47 
VetocttiBS  of,  Teonessee  River.  93.  Sft. 

Btwera,  CuUoCf  a. 

Danger  from,  71,  381;  78, 540. 

Dutdi  Gap,  76, 281 

Efleet  of,  injnrioas,  7%  416;  78, 645;  7S.I 

70,899. 
Forming  of,  70b  876;  75, 11, 499, 507. 
InadvisabOity  of,  06»  157& 
Shortening  by,  esthnatos,  Lelpsio  Rher,  I 

574, 61st,  2d. 

Btfera,  Dejpoaita  In. 

Backwater,  efleet  of,  07, 1967. 
Rate  of,  08, 2823. 

Btven,  Dtpttia. 

Crevasses,  efleet  on,  01, 3473. 
Foresta,  destraotion,  efleet  of,  76»  U,  a 

1311. 
Maintenanwi,  Savannah,  00, 1323. 
Reduction  of,  sediment,  deposition  ol,  7S,  S«  | 

11, 171.  I 

Restriction  by,  tunnels,  07, 2795.  ' 

SnrfMse  Indicattons,  08, 3168. 
Velocity  and,  relatloos,  76, 45L 

Btwera,  IWschnrgB  of. 

70,U,26& 

Foramla  for,  68,  966;  76,  U,  374, 277;  77,  :t^ 

78,581,661 
Formula  for,  Humphrey's  and  Abbot's,  7& 

U,  246, 375. 
Measuring,  St.  Harys  River.  07. 4092. 
lyinfmiftn  and  p*a*^i'''*"'"j,  rdatkn  of,  98i  2*4* 


Mississippi  River,  97, 3652;  H.  D.  50,  Gist.  1^ 

Missouri  River,  04, 1743. 

Observations,  Mississippi  River,  12, 3S44. 

Section,  elbct  of,  60, 689. 

SKiices,  through,  78,  U,  610;  77, 745. 

Stage  and,  effect  of,  OO,  5383. 

Study,  Great  Lakes  waterdied,  H.  D.  ^ 

61st,  2d. 
Wtaid,  effect  of,  OO,  5383. 
Winter,  00, 2822. 
Wyomhig,  08, 291L 
Rivera,  INfWSioD  of. 

MsJntanancB  of  channels  and  cost,  AppeoiR: 
River,  H.  D.  9Si,  60th,  1st 

Blvers,  Sntrsnces  of. 

Sand  movement,  03, 2284. 
Rivera,  Bmopeui. 

Improvement  of,  large  benefit  ftom,  H- 
1120, 60th,  2d. 

Btven,  Floods  of. 

88, 1026;  00, 1373, 1487, 1489;  01« UOS,^!. 
Cbbsbb,  river  bed,  imialng  o^  00, 45S3. 
Combinations  of,  08,  2853, 3887. 
CoBtrol  of,  Puyalh^ft  Rlv«r,B.  D.1107,8QU. 
Ccotrol  of,  leilsr,  opanlng,  MWo^  Br 
08»8894. 


«p.2624forex-1 
ttaaations,  etc.   J 


TOPICAL  INDEX. 


286U-202fiJ 


2741 


s»,  Floods  of —ContliRwd*        ^^ 

Control  of,  rmmHn  tor,  LcilrB  River,  98. 2889. 

CTBT9fln5,efieet  of,  00|  4554. 

DisdiargB,  CaUtenia,  H.  D.  362,  fiOtb,  Ist 

Diversion,  canal  for,  Calitomla,  H.  D.  26^ 

5Mh,Ut 
Effect  of,  05. 2183;  08, 1668. 
Eilect,  Mississippi  River,  1%  3714. 
Exoeoive,  rettsf  firom,  ptam,  lUviHlppi  Blver, 

95,3649. 
Heights  of,  basins,  eflect  of,  00*  SML 
Lessening  by  diversion,  MinnMota,  H.  D.  4M, 

60tb,lst 
Locks  and  dams,  eflect  of,  WN  2tt85. 
Flood  watan,  oontndling,  00*  3630. 

CM,  Flow  of. 

CoDosntratioii  of.  Jetties  for,  97. 201«. 
CflDoentration  of,  tantpsnry,  97*  9016. 
Diagramming,  Tennenee  River,  H.  D.  781, 

(IOth,lst. 
Inegu]arltiea,98,2846. 
ResistaaoB  to,  meaiore  Of,  iDoreaaBd  atopo  used, 

95,3868. 

Uniformity  of,  98. 2846, 2B4A. 

len,  Great  LakM. 

Regimen,  study  of,  04|  3808. 

KTS,  iUlplUVBIIinK  Of* 

Adam's  fhxme,  doabtfol  valno  of,  98, 2302. 

Buriers  for,  94, 8700. 

bridges,  where  there  are  many,  Hackouack 

River,  H.  D.  643,  Olst,  2d. 
Bnwnlow  weed  far,  77,  spo;  7S,  040,  054;  79, 

1014, 1064, 1068, 1062, 1070, 1077, 1068. 
Brash  mats,  79,  144;  79,  574,  641,  663,  678- 

ii,  404,  619;  77,  484;  78,  624,  640,  664;  79, 

737, 077, 1030, 1052, 1061, 1074,  lOBO. 
Calitonia  D4bris  Commkslon,  fanprovlng  and 

protecting  rlvors,  04, 3700. 
Canals,  lateral,  97, 2251. 
Canals,  lateral,  improving  riven  with,  Mia- 

sisslppi  Rlvir,  H.  D.  60, 61st,  Ist. 
Conmurdal  factors,  Coosa  Riw,  08, 1388. 
Contiaetian,  IhnltatlOD  of,  96, 1600. 
Cost  per  milo,  Missouri  River,  H.  D.  1120, 

eQtb,ad. 
Cut-offs,  great  advantages  fnm,  Ifisplllion 

River,  H.  D.  678,  OM,  9d. 
Dams,  check  and  longitudinal,  advantages  of 

the  fanner,  98, 2855. 
Deposits,  rata  of.  Savannah,  09, 1334. 
Detached    opentions,    dsfeets    of,    Missouri 

River,  H.  D.  1120,  OOth,  2d. 
Deterioration  of  improvament,  Ohio   Klvcr, 

00,3096. 
Dikes,  stmotuns  to  dlsplaoa,  98, 3473. 
Engineering  methods,  98, 3846. 
Greatest  slopes  consistent  vrlth,  76, 374,  U,  284. 
Ground  sills,  98, 1411. 
High-water  discharge,  98, 1748. 
Jetties  far,  Holland,  80, 1371. 
Urvees,  valnaoT,  88, 9148. 
Locks  and  dams,  09, 3340. 
Loeka  sod  dams,  Imprsvemttt  by,  01, 2568. 
Low^iMler  cliBehafKa,96, 17«. 
Matarkl,  cost.   (SeaMteWppl  Riv«r,p.  1067 

ofdifaliidaz.) 


Blvns,  ImpravMBBiit  of— ^^^ontlfliUHi. 

Methods,  98,  Hjtm;  90,  2340;  Ol,  VTOO;  H.  D. 

301,  Olst,  9d. 
Methods  Sao.  D.  801, 61st,  2d. 
Matbods,    GonoaotlcDt    Rlvw,   H.    D.    1204, 

6l8t,  3d. 
Methods,  crooked  and  narrow  strsams,  01, 

160D. 
Methods,  engliiesring,  98, 2845. 
Methods,  fnoompatlble,  98, 1748. 
Methods,  streeons  flUed  with  mining  ddhris, 

Bacrsmento  River,  H.  D.  1193, 60th,  2d. 

Movable  dama  for,  78,  688,  !!,  618,  680;  76, 

694,  U,  25. 
Fermanesit  dome  for,  74,  285, 380, 387, 988, 980; 

75, 11, 612;  76, 624;  77, 746. 
Plant,  ooet  of  repaln  In  detail,  Ol,  8.,  278. 
Privste  work,  aid  fhim  U.  8.,  H.  D.  781, 60th, 

Ist. 
ReasrvoiiB,  06,  ▼,  263,  315;  69,  323;  70,  282; 

73,  498;  78,  540,  664,  616,  U,  436;  76,  U,  288; 

79,  1103;  Kx.  D.  30,  46th,  9d;  80^  1500, 1601, 

1650,    1952;  81,  1761,  1765,  1770,  1800,  2742, 

2747;  88,  1466, 1463, 1472, 1475;  88, 1747;  86, 

1502;  87*1667,1675,1687. 
Raaervoir  system  recommended  for  Minnesota 

Rhrer,  H.  D.  700»  69d,  3d. 
Rl^ta  of  the  17.  S.,  Fox  and  Wisooosin  Riven, 

98.2353. 
Blopee,  consistency  of,  76, 374,  il,  284. 
TtaiUiig  dams,  favorable  results,  98, 1788. 
Tiansportatfon,  eilect  on,  87, 1921, 2116. 
Transverse  Jetties  for,  76, 11,  406. 
Water  power  an  interfl«enoe,  Mesrimao  River, 

H.  D.  2, 61st,  1st. 
Works,  condition  after  yean,  Missouri  River, 

H.  D.  1190, 60th,  9d.  

Works,  location  of,  considerations  govemhig, 

01,2766. 

Rivera,  InlMuL 

Navigability  of  Ohto  River,  for  10  yean,  12, 

92^. 

Blven,IiOii8. 

Dredghig  plant  needed  tor,  08, 1803. 
List  of,  H.  D.  01, 62d,  1st. 

Rivera,  Moutlis  of. 

Ban,  advance  of,  Mississippi  River,  68,  483; 
70b  892;  74, 835, 856;  75,  li,  477, 484;  77,  420, 

430. 
Changes  in,  Padflc  coast,  98, 3364. 
Channels,  maintaining,  03, 2»6. 
Chamiels,  movement,  03, 2230. 
Closure  of,  disousston,  St.  Andrews  Bay,  H.  D. 

12,6l8t,lst.  ^   ^ 

Dredges  and  Jetties,  combination  required, 

Columbia  River,  H.  C.  D.  2, 50th,  2d. 
Formkig  of,  68,  HI;  72,  242,  244;  78,  835;  78, 

311,967;  77,967.  ,     ^   «^ 

Formtag  of,  Mfashslppl  Biver,  66,  Iv,  986;  67, 

376;  70, 330;  74, 836, 856;  78, 050;  77, 431. 
Formhig  of,  St.  Johns  River,  78, 582, 586. 
Growth  of,  00, 2390.  ^  ^^  uim 

Movement,  eootnl  of,  dikes  Inr,  96,  ism. 
Peepenisg,  metboda,  97, 1810. 
PlkeB,0fliMt  of,  T8, 940. 
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Blvets,  Months  of— GontbiiMd. 
ImpcoTBment,  Jettlety  Tfi,  WO. 
Improying,  Jetties,  Brasos  River,  7ff»  0S& 
Jetties,  03, 3300. 
Jetties  at,  Innaat  of,  93, 848QL 
Jetties  at,  Rhone  River,  7ff»  965. 
Mississippi  River,  mouth,  74*  833, 878;  75, 051, 

053,98a 
Mod  lumps,  farming  of,  HlsslsBippl  River,  77» 

431. 
Shoaling,   80,   1138;  81,  1063;  82,  1320;  83, 

1041;  84, 1243;  8«,  1386;  86, 1335;  87, 1355. 
Shoals,  causes,  97, 3310. 

Blvera,  Narrow. 

Otastrooted  by  bridge  piers,  Chicago  River, 
11,2852. 

Rivers,  NontidaL 

Improving,  00^  3022, 3028. 

Blvera,  Obstmctloiis  oC 

Bridges,  97, 2706. 

Clvfl  War,  75, 874;  76, 330. 

Dredging  and,  injury  to  harbors,  75, 287. 

Hyacinths,  97, 1754. 

Logging,  99, 1604. 

Numerous,  Chlcsgo  River,  93, 2705. 

Removing,  methods,  98, 104& 

Tides,  eltect,  74,  ii,  50, 156. 

Tunnels  undemeatii  riven,  97, 2706w 

Btveia,  Outiets  of. 

Data,  index  to,  Mississippi  River,  95, 3710. 
RsstrlcUng,  95, 364a 

Btveia,  Overflow  of. 

Causes,  levees,  Mississippi  River,  95, 3644. 
Comparison  of,  Mississippi  River,  97, 37ia 
Lawsuits,  95, 3644. 

Preventing,  successful,  Mississippi  River,  95, 
3625. 

Elvers,  Planes  of. 

Correction,  proposed;  Missteippi  River,  09, 

1603. 
Details,  Mississippi  River,  09, 1608L 
Raisfaig,  Mississippi  River,  WK 1600. 
Slopes  and  low-water  plane,  study  of,  Mteis* 
sippi  River,  H.  D.  50, 61st,  1st 

Elvers,  EeKlmen  of. 

Changes,  Missouri  River,  96, 3823. 
Elements,  Southwest  Pass,  99, 1887. 
Observing,  methods,  04, 8176. 

Elvers,  Beffolatlon  of. 
01,2504. 

Canals,  by  drainage,  H.  D.  203, 50th,  1st. 

Channel  destgn,  mathamatteal  computation  of, 
02,1750. 

Cost  of,  Missouri  River,  11, 2004. 

Cost  of,  U.  S.  and  foreign,  02, 1753. 

Dams  as  a  fsctor,  03, 150L 

Dredging,  training  walls  and,  experimental 
work.  Savannah,  08, 1328. 

Experiments,  from  ocean  bar  upward.  Savan- 
nah, 08, 132& 

Means,  00, 8036. 

Methods,  01,  2557. 

Miasiadppl  River,  H.  D.  50, 61st,  1st 

Pass  syrtcm,Calltoniia,H.D.  262,  flOth,  lit 

Rcwvoir  system,  InvesUgalion,  07, 2264. 


Btveia,  B«Kiilatlon  oC—Oontlnned. 
Storage  dams  for,  07,  23S5. 

Storage  study,  Bad  River  of  the  Xorth,  E.  I 

•     616, 63d,  2d: 

Systems  of,  00, 3036. 

Works,  types  of,  Mlasouri  BJra  hiAon,  L  ] 

1120, 60th,  2d. 


t' 


DOoBS,  proper  axranfement,  72, 138. 
Improving,  discnwion,  75,  ii,  511;  78,  V4 
1051,  U73. 

Elvers,  SeooroC. 

Hurdles  for,  Mississippi  River,  94. 15M. 

Logs  cause  of,  74,  202. 
Elvers,  Sediment  In. 

Arrest  of,  Brownlow  weeds  lor,  78,  M[>.  ^ 

Channels,  obtsiniDg,  locks  and  dims  of  in 
fnl  value,  Misstsslppl  River,  H.  D.  3i- 
1st 

Christiana  River,  96, 06& 

Deposits,  large,  Mlasonrl  River,  9e»  172X 

Impounding  of,  96^  S3S7. 

Missouri  River,  H.  D.  1120,  Otth,  21 

Observations,  96, 1141. 
Elvers,  Shallow. 

Improvement  of,  dtisatirfifltiop  vitfa.  "^ 
loaded  boats  true  cause,  99, 3037. 

Improvement  of.  Jetties  for,  72,  ISr,  Ii,  { 


Improvement  of,  planning  lor,  93, 23H  ^ 
Steamboats,  proper  loads,  95»  2282. 
Trsfflc  on,  pro&t  from,  how  obtiined,  M,!S 

Elven,  Sfltinf • 
04,8803. 

Missouri  River,  greatest  eflt-betfinf  rm'  l 

D.  1120, 60th,  2d. 
Problem  (Stebler),  Eaw  Ri^,  H.  I . 

62d,lst 

Elven,  Slopes  of. 
94,1582. 

Changes,  MissiSBlppi  River,  96,  l^i 
Columbia  River,  93, 3383. 
Data,  hidex  to,  MissisBippl  River,  85,  n. 
Determining,  Mississippi  River,  70,  l^ 
MissisBippl  River,  08, 3217;  00, 4743, 4:^ 
Missouri  River,  H.  D.  1120,  eotb,  3d. 
Surface  slopes,  St  Johns  River,  E.  V.  -^ 

61st,  2d. 
Tomt^bee  River,  96, 1440. 

Elvers,  Tidal. 

Bar  formation,  67, 421. 

Bridges,  requirements  of,  96, 087. 

Dredging  difficult,  72, 875;  78,  «r. 

Improvement  of,  66^  iv,  207. 

Jetties,  efflect  of,  71, 740, 750, 751: 71,  SK  » 

477;  78,5jU,668;  85,681. 

Elvers,  Westcm. 

Dams  and  coostnictian  detsito,  01, 2^ 

Eoads.   (8eepL67.) 

Bridges  over,  YeDowitooe  Park,  OS,  SSi 

Bridges,  types,  08, 2456. 
BuildlDg,teti.   (8esp.l707ofthiilB<^ 
Building,  Moant  EataiiBr  PBrk,04.ain» 

2614 
Building,  YeDowirtooB  Fttfc,  Oil  3fii 
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nds-Contlnoel 
Can,  details,  04,  S73& 
Chipmunks,  denied  by  aid  of,  OS,  UB6. 
CoDstraction  tod  ratintenanofl,  eosti  of.  Dis- 
trict of  Colombia,  19»  34fiO. 
C<iDStructioD,  detafla,  08»  346& 
Control  of,  forts,  03, 663. 
Cross  sections,  04, 3734. 
Culverts,  03,  Mi& 
Details,  costs,  11,  3087. 
Ondfents,03,a458. 
LeTees,  USB  of,  00,4863. 
Machinery  for,  FliJUppiDes,  01«  M& 
Maintenance,  03, 346L 
Ofl  as  a  builder,  03,3561. 
OOing,  methods,  03, 3664;  03, 3463. 
Ofl  treatment,  etc.,  cost,  District  of  Cdumbfe, 

11,2974. 
Parks,  l^ational,  08, 3664 
Parks,  National;  proper  types  for,  05, 3816. 
Parks,  Washington,  D.  C,  10b  3671. 
Philipphies,  03, 3478. 

Flans,  YellowBtoDe  National  Park,  00^  6441. 
Roller  ior,  04, 3783, 87a& 
Sprinkling,  08, 3463;  03,  3037. 
Smiaoes,  best  style,  05, 3814. 
6urCu;ing,03,34W. 

Surreys,  methods,  Alaska,  H.  D.  103, 68(h,  ad. 
Types,  Yellowstone  Park,  03, 3034. 
Walls,  retainhig,  03, 3454. 

oads,  MonntaiiLi 
03,2466. 

Estimates,  etc.,  Mount  Retailer  Park,  H.  D. 
283, 58th,  3d. 

oads,  Wacon. 

Aided  by  U.  8.,  H.  D.  781, 60th,  1st. 

Estimates,  Alaska,  H.  D.  193, 58th,  3d. 

Parks,  National,  YeUowsUme,   H.    D.  503, 

60th,  Ist 
Surveyfaig,  00, 3830. 

Mk.  (See  Beds;  Breakwaters;  DrflUng;  Em- 
bankment; Enroekment;  ExoaYStlon;  Jet- 
ties: Riprap.)   (See  plates.) 

Aoooonts,  keeping,  98, 1500. 

Ballast,  cribs,  99, 3634. 

Borings  tai.  methods,  jet  drill,  00, 3760. 

BreaUng,  chisel  boats,  67,  367;  68,  433|  434, 
436;  69,  337;  71,  164,  360;  73,  830,  831;  74, 
314;  76,661;  77,544;  78,708. 

Brush  and,  rher  regulatkm,  13, 2158. 

ChiseUng,  macJitne  for,  94, 813. 

Cleanfaig,  water  Jet  for,  81, 667, 3607. 

Cubical  blocks,  resistance  to  overtaznlngf  Ol, 
2884. 

Dredging,  71.  164;  73,  804;  73,  776;  74,  83, 
il.  41;  77,  239;  78, 800, 1136. 

Dredgtaig,  cost  of,  73,  804;  77,  229;  78,  800, 
1136;  04,  3183. 

Debris,  dredging,  diiBcult,  98, 925. 

Delivery  of,  Jetties,  00, 4342. 

Depth  to,  Mississippi  River,  78, 918, 1058. 

Distribution,  Jetties,  Charleston  Harbor,  98, 
1434. 

Drillfaig,  AiOi  Bock,  Ban  Frandsoo  Bay,  01, 
3413. 

Dumpfaig,  Jetties,  96, 3363. 


Rock— Continued. 

Excavated,  meaaurement,  scow  displacement, 
68.424. 

Excavating,  channels,  96, 2334. 

Excavating,  concrete  batteriee,  99.  607, 701. 

Excavation,  coat  and  methods.  Rook  Island 
Rapids,  OA.  1633. 

Excavatkm,  MisslsBippI  River,  99,  2137. 

Foundationa  of,  Falls  of  St.  Anthony,  79, 116L 

Foondatfens  of.  Jetties,  00, 4345. 

Gravel  and,  crib  better  than,  piers,  98, 1761. 

Hand  drfiUng,  76,  ii,  663. 

Hand  drilling,  Detroit  River,  77,  936. 

Hand  drilling,  rate  by,  68, 435. 

Handling,  jetties,  94, 2667. 

Jettfes.    (See  Jetties.) 

Large,  Ban  Frandsoo  Harbor,  98, 2934. 

Measurements,  prism  and  scow,  relatkm  be- 
tween, 78.  336;  77, 239;  78, 1136. 

Obtaining,  cost  of,  Aransas  Pass,  H.  D.  639. 
61st,  3d. 

Placing,  rook  jetties,  99, 3185. 

Placing,  tramway  for  jetties,  94, 2544. 

Qnarrying,  96, 1876;  99, 2129. 

Small  lYKik  preferable  to  mattresses,  jetties, 
0O.4246. 

Softming  of,  cause  of,  air  exposure,  99, 1436. 

Soundings,  over,  73, 867. 

Stability,  in  different  forms,  01, 2884. 

Test  of,  jetties,  96, 8217. 

Unloadhig,  with  scrapers,  03, 2494. 

Varknis  explosfons,  effect  on,  68,  91;  73,  776 

77.866. 

Various  sixes,  wave  resistance  of,  93, 3502. 
Weight  of,  tests,  Duhith  Harbor,  99, 2634. 
Wood   instead  of,  advantages,  breakwaters, 
93.  3202. 

BoelcBad. 

Depths  to,  bridge  foundattons,  78, 918, 1050. 
Mississippi  River,  H.  D.  50,  Olst,  1st 

Boek  Bottom. 

Piles,  securing,  83, 2137. 

Boek,  Brokan. 

Dredgtaig,  94, 1847. 

Exptosfves  and,  ratto,  blastfaig,  68,  423,  426; 
60,  19,  248;  71,  783;  73,  877;  78,  935;  74; 
U,  80, 160;  78,  11,  82;  76,  U,  326,  546;  77, 352, 
79, 61, 62, 379,  533, 535, 1135, 1508. 

Bock,  Pliuuci^ 

Underwater,  method  of  blastfaig,  01, 84Js3. 

Boek,  Bemoval  oC.   (See  Blastfaig;  Chisel  Boats; 

ChiseUng;  Drillfaig.) 
88,  604,  764;  89,  2547;  00,  3051;  93,  882,  1746, 
'  1788, 1804,  3021. 

Ahnapee,  76,  11,  346,  356,  360;  70,  1507;  80, 

1012;  83, 1680, 1681. 
Appomattox  River,  78, 465. 
AshUbula  River,  70, 179. 
Bath,  Me.,  71, 845. 

Blast  hole,  depth  of;  and  effect,  01, 1433. 
Blastfaig  and  drlUfaig  methods,  01, 1427. 
Blasts,  surftoe,  effect  of,  71, 924. 
Bl^m  Rock,  68,  883;  69.  485,  m,  491,  493; 

70,510;  71,905,923. 
Broken,  solid  and,  ratio,  86,  «»• 
Bulkhead,  used  ore  fai  bags,  99, 327». 
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Boek.  Bemoval  of--Continued. 
Canals,  ooflerdam,  M»  1082. 
Chlael  boats,  68, 422, 434, 436. 
ChlseUng  machine,  94«  812. 
Collerdams  for,  84S,  1768;  M,  1460, 1461. 
Colfordams  for,  Des  Moines  Bapids,  9fK  226; 

7e»  657, 660. 
Cofferdams  for,  Hell  Gate,  70, 434. 
Coftordams  for,  Kanawha  River,  77*  299,  301; 

78,468. 
Coflerdams  for.  Bock  Island  BapidSr  67*  295; 

68,  421,  437;  68,  238,  243,  249;  74,  312;  77, 

543. 
Coflerdams  for,  use  of,  60, 401;  71,  026. 
Cohimbia  River,  73,  997;  76,  il,  663;  80, 2283, 

2295;  83, 2051;  84, 2255;  85, 2436;  87*  2482. 
Cost,  91,  2796;  92,  801, 1999, 227L 
Cost,  Appomattox  Blver,  78, 46& 
Cost,  Ashtabula,  Ohfo,  70b  180;  76,  ii,  563. 
Cost,  Blossom  Rook,  Cal.,  71, 906, 024. 
Cost,  Boston  Harbor,  77, 184;  78, 217. 
Cost,  Detroit  River,  76, 11, 644;  77,  93& 
Cost,  Dunkirk,  N.  Y.,  74, 226. 
Cost,  Eagle  Harbor,  Mich.,  69,  72,  76;  70,  01; 

78;  1133, 1138. 
Cost,  East  River,  69, 55. 
Cost,  Falls  of  the  Ohfo,  70,  386;  78, 770. 
Cost,  Georgetown  Harbor,  D.  C,  78, 60& 
Cost,  HaUets  Point,  77, 227. 239. 
Cost,  Harlem  River,  76,55, 245. 
Cost,  HeU  Gate,  N.  Y.,  68,  728;  60,  66,  801; 

76, 238, 241. 
Cost,  James  River,  76, 292;  77, 286. 
Cost,  Kennebunk  River,  72, 930. 
Cost,  Muscle  Shoals,  72,  494;  78, 757. 
Cost,  New  Haven,  Conn.,  71, 770, 774. 
Cost,  New  River,  Va.,  78,  409. 
Cost,  Oak  Orchard,  Ohfo,  75, 328. 
Cost,  Rock  Island  Rapids,  69,  ^7;  71,  264; 

290;  72, 332;  74,  312,  315;  76,  661,  668;  78, 

709;  79, 1132. 
Cost,  St.  Marys  Canal,  71, 163. 
Cost,  Sullivan  River,  Me.,  71, 835. 
Cost,  Umpqua  Rl^'er,  Oreg.,  72, 986. 
Cost,  varfous  years,  00,  2702L 
Cost,  Vermilion  Harbor,  Ohfo,  75, 299i 
Daily  amount,  chisel  boats,  74,  314;  78»  709; 

70, 1134. 
Delaware  River,  81, 753;  88, 608. 
Des  Moines  Rapids,  67,  280;  69,  220;  76,  668; 

80, 1556, 1557;  82, 1780. 
Detroit  River,  76,  li,  543;  77,  935;  80,  2081, 

81,  2277;  82,  2374;  85,  21^6;  86,  1843;  87, 

2267. 
Diamond  drills,  69,  388;  71,  725;  72,  803;  73, 

no,  935;  74,  ii,  39,  42. 
Diamond  drills,  steel  and,  comparison,  72, 

803. 
Dredging  without  drilling,  71, 164. 
Drilling,  blasting,  and  chiseling,  comparison, 

79. 1134. 

Drilling,  cost,  small  when  compared  with  other 

items,  68,  738. 
Drill  scow,  94, 1846. 
Drills,  arrangement  of,  Book  Idand  Bapids; 

79. 1135. 


Bock,  Bemovml  of— Continued. 

Drills,  comparison,  72,  SOS,  877;  73,  777  9C 

75,11,252. 
Drills,  ezparimenls,  Hallats  Point,  75,  ii,  3)1 
Drills,  experiments,  HaU  Gate,  76, 23». 
Drills,  steel  for^ezperimeDts,  75,  ii,  201 
Eagle  Harbor,  Mich.,  76,  il,  323;  77,  m;  78, 

1133. 
East  Biver,  N.  Y.,  67,  400;  419^  55;  72,  88, 

73,934;  78,413. 
Even  bottom,  obtaining,  Botik  Island  Bspiiis 

76,668. 
Explosives,  sniaU  dwrfss,  Ofi,  9a& 
Falls  of  the  Ohfo,  70, 386;  78,  77a 
Ffotatfon,  Boston  Harbor,  TO,  46& 
Ffotatfon,  Taontoa  Biver,  74*  ii,  222. 
GemSBtown  Harbor,  D.  C,  77,  351;  78,  5f^ 

84,967. 
Handwork,  00, 4496. 
Hell  Gate,  68,72B,732;6a,388;70k433;7l4 

723;  74, 11, 160;  75,  U,  200;  76, 238;  80, 4B- 

504;  81,  621-628;  82,  651,  653;  83.  53^o«' 

85,715-723;  86,676-690;  87,691. 
Inspection  of,  methods,  98, 275L 
James  Biver,  73,  776;  80,  650;  81,  868;  8£k 

051. 
Kanawha  Biver,  77, 299, 301;  7S,  40& 
Lima  Point,  Cal.,  68, 20;  69»  19l 
Methods,  93,  lOlS,  2378;  98,  1914,  23SI;  90, 

3629;  00, 1997, 3677. 
Methods,  Kootenai  Biver,  99, 3279. 
Methods,  novel,  Boston  Harbor,  70, 465. 
Methods,  percussion,  04,  813. 
Mines,  exploding,  batteries,  Brraneement  d, 

77,237. 
Narragansett  Bay,  81, 65& 
New  Haven,  Conn.,  08, 751;  70,  445;  72, 8:<S; 

74,11,200. 
New  Biver,  Va.,  78, 406, 490. 
New  Biver,  W.  Va.,  80, 681;  81,  90& 
Night  work,  94;  1932. 
Noonday  Bock,  Cal.,  75,  il,  TlOi 
Oak  Orcbard,  Ohfo,  74, 245. 
Ohfo  Biver,  99, 2649. 
Percussion,  94,  812L 
Plane,  definite,  working  to,  difflenl^  o^  ft^ 

246. 
Portsmouth,  N.  H.,  81, 601;  82,  505l 
Providence  Biver,  B.  I.,  71, 733. 
Bed  Biver,  85»  1484. 
Binoon  Bock,  San  Frandsoo  Harbor,  73,  lixr; 

74,11,371;  75,11,604. 
Bock  Island  Bapids,  80i  1536;  86^  145^146L 
St.  Marys  Biver,  Mich.,  85, 2103;  87,  224D 
Shafts  and  galleries,  Hallete  Pobit,  69,  S'L 

75,11,200;  77,228,832;  79, 61, 378, 3M. 
Site,  sweeping,  96, 4063. 
Steam  driHs,  Gardiner^  patent,  flaHuTB.  6% 

422. 
Tennessee  Biver,  72, 494;  76^  711;  78, 7S:. 
Tower  Bock,  Mass.,  68, 811. 
WiUamatte,  Oreg.,  80»  2276-2288. 

Bocks. 

Western  Lake  Superior,  01, 2887. 

Bocks,  SntmiMsad* 

Surveying,  method  of,  01, 1017. 
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dflc«mvlty/78/llMk 

Vsfts. 

rogiywrin,  ezptalon  frmn,  77*' 233. 

wk.    (Se»  BiMkimter;  Canals^  Jettte; 
uaiTte.)   iPbe  pis.  46,  40,60,51, 65, 87.) 

(SeeLewb.) 

r4np  flhiloe  gates,  07*  1580. 
gtbs  of  ,  pnoisB  tords,  93, 3061;  96;  1965: 


Crete  plan,  94*  3808. 

ne. 

ea  for,  oonereta  pion,  OOt  108^ 

Paths. 

iog  gun  GBirliCBS,  90*  615. 


ids,  04, 3733. 

I- 

Idings,  steel,  94,  8843. 

U.   (8eap.l7«7flftld8  Index.) 

mre. 

ts,92;4»L 

u  (SeeBafl.) 

aneroe,    faetors    governing,    Nantucket 

oond,  H.  D.  686, 63d,  3d. 

"veys,  Atlantks  coast  canals,  H.  D.  391, 

U,M. 

Klnslda. 

itanrajs,  ooartal;  coonomio  ▼aloe  of,  H.  D. 

236,eoth,ad. 

B,  Ban  mud  Wmler. 

>peratl^nuJBiUj,  H.  D.  760, 693, 3d. 


Boutas,  Tralllc. 

Great  LakM,  H.  Bi  TOO,  Odd,  91 

Boutas,  Trmnsportstloii. 

World  rontes,  map,  H.  D.  493,  eoth,  1st 

Bubble  BjEounds.     (See  Breakwaten;  DQdbs; 
Jetties.) 
Buflding,  breakwaters,  98, 2767. 
Jetties,  04,  8316. 
Sandstone  as  finish,  breakwaters,  12,  2466. 

Bttbbtostoae  Hcarttns* 

Breakwebers.amerata  saparatmetun,  99, 3086. 

Bubblniwlc   (SeepL50.) 

Buiv-off.   (See  Meteorology.) 
Arid  regions,  98;  2876l 
Calealattog,  methdd  of,  03, 1765. 
Fofesls  and  stream  flow,  Merrlmao  Biver, 

H.  D.  0, 62d,  1st 
Minnesots  Btrer,  OO,  2835. 
ICississippi  Blirer,  97, 2169. 
Mountainous  and  prairie  oountrj,  dilteranoo, 

96, 3013. 
MtialdBgUffl  RiTBT,  96, 3014. 
Otter  TaU  Lake,  00, 2832. 
Rafaifall,  and,  watershed,  MisslSBippI  River, 

96,1862. 
Raintell  and,  relation,  96, 3013. 
RafaifUl  and,  relation,  above  Pokegama  Falls, 

08, 1678. 
Bahi&Hand,rehitlon,  Mississippi  River,  reeei^ 

voirs,  96, 1843;  97, 2169. 
Bed  Lake  Biver,  00, 2828. 
Rivers,  watersheds  of,  07, 21Q0. 
Wetstone  River,  00, 2835. 


s. 


Dcrete,eilBet  on,  89, 3348. 
iposits  of.  West  Virginia,  77, 330. 
irmation  of,  CorpaaChristi,  79, 936. 
rdraulic  cement,  effect  on,  89, 2350. 

fater.  (See  Water.) 

ment,  eilect  on,  98, 2055. 

esh  and,  Gement,  effect  on,  98, 291$. 

«ih  and,  quantities,  determinfaig,  harbors, 

06,979. 

on,  effect  on,  79^  447« 

l^iBTB,  ascending,  78, 11, 34. 

nw  pfles,  elteet  on,  70, 447. 

xiiment,  effect  oo,  78,  ii,  36. 

U  (See  Qnlekaaiid;  Raihoads.) 

ocomulationaof,  98, 8142; 

oeomulations  of,  movable  dams,  effect  on, 

08,2145. 


Smnd— Continued. 

Accumulations  of,  teredo  proofing,  73,  800, 

1131;  74,757;  78,11,602. 
Arrest  of,  Brownlow  weed  fof,  77,  500;  78, 

640,  654;  79, 1014, 1054, 1068, 1061, 1070, 1077, 

1088. 
Banks,  sand  movement,  checking,  97, 679. 
Bars,  forming  of,  causes,  97, 2753. 
Bars,  Mississippi  River,  76,  U,  179. 
Bars,  removing,  water  Jet  for,  08, 671;  69^  310; 

79,340. 
Bars,  removing,  use  of,  98, 2062. 
Belt,  along  coasts,  76, 378. 
Catchment  piers,  74, 52. 
Cement,  effect  on,  98, 2924. 
CJentrlfugal  pump,  raised  by,  dredges,  79,  668; 

78, 11, 40. 
Channels,  excluding  from,  revetment  for,  80, 

1906, 1914, 1916;  81, 207& 
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Sand-Oontfaiued. 

Concrete,  for,  clianeter,  09*  3470. 

OoDflrete,  sea  wbUs,  (Nit  3QV^ 

Constitotlan  of,  MiSBtelppi  River  month,  74> 

880. 
Core  of,  for  Jettiee,  04«  831A. 
Covertng  of,  for  forts.    (See  Forts,  p.  1797  of 

this  Index.) 
Dams  of,  brush  and  roek  and,  comparison,  08, 

1758. 
Depth  at  which  it  is  disturbed,  76, 880. 
DeposltB  of,  Dmikfrk  Harbor,  87, 2846. 
Deposits  of,  fresh  water,  salt  and,  meettog  of, 

80,958. 
Deposits  of,  Jetties  between,  98, 1508. 
Diflarent  varieties,  values,  mortar,  94*  3810. 
Dimensions  of,  MissisBippi  River,  78,  1388, 

1034, 1027, 1033. 
Dimensions  of,  various  looalities,  78,  ii,  250. 
DtoturbanoB,  bottom  vekMjities,  eflect  of,  70, 

563,620. 
Dredging,  methods,  9CN 1007. 
Dredging,  side-wheel  dredses  suggested,  06« 

1300. 
Dust,  orusher,  superior  to  sand,  for  oonsrate, 

02,2457. 
Embankments,  placing,  forts.    (See  p.  1797  of 

this  Index.) 
Excavating,  methods,  93, 603. 
Floods,  action  of,  68»  366;  73,133;  78,il,5. 
Formatfons  of.  Jetties,  vidnity  of,  98, 327i5. 
Forms  assumed.  Lake  Erie,  98, 8100. 
Foundations,  dams,  74, 414. 
Foundations,  excessive  settlement  on,  dikes, 

73, 830;  78,620;  79,1051. 
Oabfon  Jetties  filled  with,  74, 732, 733,  757;  78, 

846,  850;  76,  564,  574,  582;  77,  446,  447,  450, 

470;  78,  420, 603;  79,011. 
Oabfon  Jetties  filled  with,  setttement  of,  79, 

Oil. 
Gravel  and,  comparison,  concrete,  00, 078. 
Heaviest  in  upper  part  of  river,  73, 140. 
Impounded,  Jetty  extension,  94, 2562. 
Levees  of  sand,  day  placing,  76, 11, 620. 
Mortar,  teste  of,  96, 2034. 
Movement,  Nicaragua  coaste;  Isthmian  Canal 

Reports,  1800,  page  02. 
Piles,  driving  In,  68, 515. 
Placfaig  of,  gun  batteries,  00*  970. 
Pressure-beartag  ability,  73, 766. 
Revetment  filled  with,  68, 154. 
Silt  and,  tidal  ourrento,  effect  of,  71,  525;  78, 

004. 
Spedflo  gravity,  80, 1504b 
Stone  and,  sharp  and  smooth,  advantages, 

concrete,  98, 2280. 
Stratas  of,  banks  caving,  causes  of,  00, 3180. 
Tar  and,  pile  heads,  protecting,  93, 1541. 
Teste  of,  93,  3013;  94,  2311;  98,  2035;  96,  506, 

2804;  97, 2627;  00, 2257. 
Teste  of,  cement,  96, 506. 
Tidal  currente,  effect  of,  71, 525. 
Water  and,  ratfo,  centrifugal  pumping,  73, 

606,  668;  73,  750;  74,  11, 11,  71;  78, 11,  88,  40, 

60;  76, 445. 
Water  held  by,  amount  of,  79, 1241. 
Water  slope  In,  natural,  76^  303. 


Sand— ConUnned. 

Water  velocity  veqaiied  to  move,  8B,  &  'k 

ii,40;  78,1306;  79,406. 
Weight  of,  73, 147, 149;  74, 268;  76,  ii,  1& 

SuidlMifa.   (See  pi.  05.) 

Leakage,  cofferdams,  11, 2090. 
Levees,  protecting,  13, 8724. 
Mattresses,  stoking,  94, 2800. 

Sand  Blast. 

Apparatus,  plans,  08,  2420. 

Improvised,  deaning  rusty  ironwotk,  98,  Xv 

Improvised,  rusty  steelwork,  deanic;,  «V 

3788. 
Madiine,  00, 4330. 

Rusty  ironwork,  deaning,  98, 1901,  JSOL 
Rusty  steel,  deaning,  OO,  4330. 

Sand  Bolls. 

Levees,  99, 3571. 

Levees,  Mississippi  River,  13, 3721. 

Sand  Catclica. 

Light  stmetures,  ineOtetoal,  13,  lOL 
Movement,  checking,  88, 462. 
Shore  protectfon,  77,  115,  U6;  88,  462:  (tt. 
1200. 

Sand  Closiire. 

Preventing,  harbor  entraooes,  96, 310L 

Sand  Coferlns. 

Teredo  attaekSp  checking,  73, 80a 

Sand  Depoalta. 

Harbors  shdtered  by  Jetties,  etc.,  Gieat  Uir 
03,2087. 

Sand  Drift. 

Breakwater  harbors;  Hawaiian  blsods,  E : 

503, 61st,  2d. 
Canals,  eflect  on,  74, 706. 
Canals,  into,  avoiding,  Ol,  3515. 
Forts.    (Seep.  1707  of  this  Index.) 
Removal,  by  Jetties,  Bisoayne  Bay,  W*  1^^ 

SandDonea. 

Movement  of,  76»  380. 
Reclamation,  90, 3064. 
Redamatfon,  Holland  grsss  promismi:.  91 
2667. 

Sand  Fencea.   (See  Sheet  PHe.) 

Old,  efleotive  but  not  durable,  93, 3ia 

Restricted  value  of,  93, 2870. 

Sand  drift,  diecklng,  67, 457;  78, 314,  ^U.  >^ 

77,  116, 066, 060. 
Sand  movement,  cheddng.  80,  Xi6;  8l,S.l 

2236;  83,475. 
Sand  movement,  preventing,  94, 2SSL 

Sand  Fences,  Blgld. 

Superiority  of,  01, 1405. 

Sand  Fence*  Sheet  Pile. 

93,3138. 

Sand  Movement.   (See  Aocretian.) 
76, 380, 11,  500;  98,  2386.  2710. 
Atlantic  coast,  98, 1001;  97, 13M. 
Beaches,  eflect  on  Atlantic  City,  E.  P  '^' 

61st,  3d. 
Catdies  for,  88, 462. 
Cheddng,  battery  parapets,  97, 679. 
Checking,  brush  for,  00. 080. 
Cheddng,  embankments,  97,  SXk 


^  p.  2624  for  ex- 1 
planatioDB,  etc.    J 

ind  Movement — Continued 


^cal  index. 


^99, 


*»  MM; 


»  Mich., 


aa  jnovement — uontinued. 
CheckiDS,  experiments,  00»  437& 
Checking,  iaiioes,  98,  2081. 
Cheddng,  grass  for,  98,  2964;  0(K  ©93     ^ 
Checking,  parapets  of  batteries,  97,  eVtt 
Checking,  saod  embankments,  97,  07^   ' 
Cheeking,  sheet  piling,  94,  2402. 
Controlling,  89,  1071,  90,  2949;  Si 
U58. 

Conbolling,  dilDBS,  95»  2877. 
CaotroUing,  ianees,   80^  3016;  %% 

83,475.  •    ^^*^,  2236; 

ContTolIlnif  foroes,  Bt.  Andrews  Ha,*^ 

6W.l5t.  ^»    ■«.  D.  i:^ 

ControlUzis,  Jetties  for,  98,  Soil. 
Cootrol  of,  by  pUe  dike.  Grand 

06,2008. 
Control  of,  worts  tor,  Onnd   ^, 

08.1036. 
^>redsiiig,  ohaimelii,  98*  8140. 

2081. 

Oovemlng,  bveakwafter  for,  Polik^  :»_ 
«U.  80th,  1st.  *^*«*ith,  H,  D 

Cie^.  00, 4436,  4448. 
Great  Ukes,  07,  2777, 

Harbors.  96,  1190. 

DeBtioyai  of  harbors,  Oreyto^^^^^ 

Irthman  Canal  Reports,  1899^?^     ^te«»fua. 
Heavy,  South  Pass,  99, 1824.    *  **^«^  91. 
J^tles,  at,  moath  of  MissisBi^^ 

Jetties,  effect  of,  98, 1127;  Oft,  a?*.^ 
Mttes,  effect  of,  Cohimbla  HIv^^T''- 
Jetties,  diannela,  94, 2468.  »  ^Ol3m, 

Uke  Erie,  on.  3109.  ^**  ^*1. 

J^*hofe8,9e,2970. 
Meesoring,  09,  2502. 

?™«ring,  bars,  02, 25031 
Mtedsslppi  Blver,  93,  iaoo 
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SandSitfts. 

Bani,effecton.»3^3 
Suidstone.  ^^*' 

^"^TrTnetoia.  '«^"»»*.»^»_ 
2^  —    <TAOt)ie    monnds,  fIniihiDg,  19, 

««•  1»60;  •oT^  ^'  ^~*  Kanawha,  tests, 
Faflure  of.  sua  rip^p.  ot.  2886. 

mentO  ^  ^"'  ^^^^'  ^^^^^^ 

^  tor,  :pn^  p,„^  ,3^  ^.  ^^  ^^  ^^ 

«r.  ro^Vtt^ments,  75,  243;  78,  ms;  79^ 
^rutt  fcw,  plora,  80,  190& 

S?.  •""■'     ^"*    '^^^  '^  *?^  »«-  105;  78, 
Brush  OMtt«MMl,  pfeni,  7^^  „jj 
Crib  pien»  00»  ae74;  97, 2B24. 
Piers,  93,  2332. 

^^'  ■*»«^*  ¥>«M«i«  ha,  80, 1906, 1914  Mw  e« 

Planlca  Sos-,  pUe  piers,  75, 248;  79l  mu  ,x,^ 
ShavtosB,  ¥>Ito  pSen,  79, 1622  '  "'^• 

2078;   8»»  2138;   09,  20O7.  ^  "*• 

Slab  pteTB,  7^S»  199;  7ekij,605. 
Sand  vr» vies. 

Action  o#,  74»  aOd. 
Columtxftt  XLl^wr,  TfMrf;, 
Misisia^ppI  IM^«r,  7^  la^,  1967. 

2294,  scfiso*   <»4»»  new,  ^7^  y^j  »  ••40, 

Rivers,     7i»,    li,    fi02,  504.  507-  tL  u\^ 


H.D. 


».  outside  0/,  St     « 
^•l2,«Ut,i«t.  '^''<*^^    :^ 

nwAr.  fa<,  ^  *   ^^ 


476; 


B 
Ce 


MSttnoont^  »ivwr,  79,  iTao. 

—    »«^*^«r,  76,  Jl,  256,  402 

kt;ion  ,  with  Holland  gnw,  ©8, 808. 

.^^^a.^svsMsas* 

methods,  93,  3,01;  oe,  3,0^.  ^ 

'  for,  97, 3100. 

'  tor,  suooessftiJ,  06, 3105. 

o/,  eflbct  of,  to  streams,  01, 
^TodgtDg  Of,  permanent  value,   o<^ 


'**^*^;  79,  Inliary  to  rivers 


'>^>^^RlTer 


^.  j>. 


IICJT- 

iKX^  mortar,  eiBBct  In,  96^  2808. 
y  to  rivers  and  harbors  from,'68. 858*   -^-^ 
„^;   Ti,  349,  622,  840;  7«,  203,  wTSb'    ^S* 
879,   382,   889.  74.  I04;  il,  291;  75,  m     Ti,^ 
tt.  68,  882;  re.  299;  tt,  U2;  77.  84,  !«'.    i?^- 
X90,  453;  7a  «,  246, 502:  '  *^' 

Ssk^wnlA  ^^***^ 

"Waterways  ehoked  with,  might  be  hnmo 
conditionally,  H.  D.  748, 61st,  ad. 

Ssk'W  -plant.  Floating. 

Pile  oatttns,  96, 2517. 
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School,  Engineer. 

Advantages  of  Fort  Totten  as  site  for,  01«  990. 

Course,  01»  037;  02»  790. 

Requirements,  01«  020. 

Transfer  to  Washtngton,  09»  801 
Sehodlioiiaes.   (See  pi.  71.) 
School*  Trade. 

Engineer  troops,  08»  80L 
Schooners. 

Barges  and,  cost  of  building,  H.  D.  301,  QOd,  Sd. 

Scour.  (See  Breakwaters;  Channels;  Fill;  Hurdles; 

Jetties;  Piles;  Power  Houses;  Rivers;  Sboals.) 

Advance)  jetties,  94, 2515. 

Augment^,  with  flashboards,  01«  XSL 

BreidEwater,  9^  1945. 

Bear-trap  dams,  above  and  below,  00*  1844. 

Bear-trap  gates,  piodneed  by  eddies  of,  11* 
2141. 

Causes,  study  of,  00»  4901. 

Causes,  dikes,  00»  43S8u 

Cessatkm,  curved  Jetties,  96»  628. 

Channels,  action  on,  98*  2021. 

Conditkms  goveniing,  St.  Johns  River,  9fi« 
1500. 

Control  of.  Jetties,  94, 3546;  03*  1100, 1175. 

Currents,  wind,  and  barometriciHessure;  efleet 
of,  BsnduAy  Harbor,  01, 575. 

Dikes,  due  to,  94, 1083. 

I>ttes,  elfect,-94, 1023;  00, 4386. 

Dredged  eh^onels,  97, 154& 

FUl  and,  dredged  dwumels,  93, 80S0;  94, 2300; 
97,3041,3056. 

Fill  and.  Jetties,  96, 3286. 

Fill  and.  Jetties,  vidnity,  96, 1586. 

Fill  and,  rock  Jetties*  93, 8408. 

Foundations  imder  water  on,  material  likely 
to  soour,  7ff,  ilf  681. 

Hindrance,  dites,  95, 9823. 

Hurdles,  at,  94, 1501 

Jetties,  93, 1441;  99, 1568;  00^  4181, 4288. 

Jetties,  efleot  oi,  shoals,  97, 9010. 

Jetties  ertsndkig,  00, 488& 

Jetties,  prodooed  by,  Oolumbla  River,  10b 
2407. 

Jetties,  sides  of,  82, 110& 

Lock  chambers,  floods,  93»  1674. 

Lock  gates,  concealed  soour  under,  02, 1803. 

Logs  causes  of,  rivers,  74, 202. 

Mattress  sill,  dam,  96, 3827. 

Mattress,  sinking  oi,  93, 1441. 

Fensaoola  Harbor,  95,  1647. 

Pier  ends,  84,1066. 

Piles,  preventing  at,  98, 9056. 

Plattfaig  soour  and  fill,  01,  S.,  233. 

Portable  Jetties,  effect  of,  95, 2077. 

Preventing,  dams,  00, 8258. 

Preventing,  Jetties,  98, 2048. 

Preventing,  Jetties,  buflding,  98, 2085. 

Preventing,  mattresses  for,  98, 2940, 3030. 

Preventli^,  mattresses  for,  dams,,  building, 
98^3030. 

Preventing,  mattxesses  for,  discarding,  Jetties, 
98,2040. 

Preventing,  piles,  at,  98, 1608, 2956. 

Preventing,  plies,  omitting.  Jetties,  98,  2065. 

Principles  of,  determinfaig,  difficult,  99^  3022. 


Scour— Continusd. 

Protectioa  against,  bowlders,  mtonl  dcpa 

71,884;  72,806;  74,U,27& 
Stone  Jettiea,  00, 4181. 
Survey  methods,  soour  and  flU,  HiBiS|| 

River«01«  8.,  44.138. 

Sconrlnc  Boos. 

Riven^08i8168. 

Scows.   (See  Barges;  Cribs;  Denids:  Mlati 
Crib,  800W8  used  aa^  93,  896. 
Oorrents,  moving  acrass,  97, 8451. 
Doon  of,  dosing,  apparatus,  93|  1505. 
I  Rai]BOadtiBOk.on,a8eoe,haDdltag,08.r^. 
Ro(^  drffling,  73, 087, 1135, 1154;  0(K  ^~ 
Soundings  fcomr  88,  2758 
Steel  trusses  of,  91,  8333. 
Storage  of,  01, 822& 


00,4U7. 

Large  stones  hanillBd  witK  94,  im 

Ntptoeemai^oC. 

Dredging,  79, 017. 

lfclMUK>m>BteOL 

Prism  and,  relation,  rock,  75i  1%  77. 1 
78,1136. 

Seowa,  Seif-IHmipliis. 

Description  of ,  8«,  496. 


Dredging,  07,  870;  08, 120,  4S0, 66&;  70,  :< 
320, 80,  447;  71^65, 508;  72*  138, 5S2. 


Bank  grading,  01,?7» 
Striswftn.  Oea  Lfamrtooe.) 
Screens.   (See  Dfloei;  Beles.) 


Dikes,  98,8336. 
8e»-Level  CuiaL   (8ee  The  Fobidb Cit^I 
2357  of  this  Index.)  (SeeCaDsi.) 


New  SMports,  ostaWiahing,  St  AodRVF  4 

H.D.  670, 61st,  ad. 
Devetopment  of  seaports  sod  Intentt]  «-> 

ways  (Sperry),  Sen.  D.  301,  eist,  >i 

Seucliliglits*    (See  Ptqlecton.) 
Portable  SBarehUghts,  detaOs,  01, 9C 

Sens.   (See  Breakwaters.) 

Biealnmler,  oootrol  of,  98, 2720. 

,3666. 


Jetties,  cuncime  ^apa  lor,  18, 277L 
Section.     (See  Ciosi  'SsolioDs;  Mti»;  hM 
Rivers.) 
River,  discharge,  eAwt  on,  6^  SS. 

Sedlinsiit.    (Sea.  Deposits;  Fill;  ioeks;  B.^ 

Silt.) 
Accumulatkms  of,  OOw  iM)> 
Acticm  of,  Mississippi  Bivff,  77*4ft 
Amount  of,  deterxnfailDg,  72«  lOOO.  lff>i 
Amount  of,  detannlniog,  8t  lotatt  £^^  "^ 

1302. 
Amount  of,  determhihtg,  wka^t^  •* 

1757. 1054. 


See  p.  2624  for  ex- 
planatioas,  etc. 
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TOPICAL  IKDBX. 


[See  also 
2360-26: 


8?:]      2749 


^dlment— Cantlnoad. 
A^nount  of,  TOlodty  not  proportioDate  (o,  74, 

863;  7S,g«6;  77*433. 
Airest  of,  BnvDlow  weeds  for,  78»  4I0»  tt4 
Danube  River,  74, 847. 
Deposits,  «0, 4032, 406a 

Deposiu,  ouiM  of,  M*  aaia. 

Deposits,  large,  riven,  96, 1728. 
Deposits,  MiHoiirl  Biver,  H.  D.  1120, 40tb,  ad. 
Deposits,  zeaervolTS,  08, 3823. 
Deposits,  study  of,  60,  4032, 40SO. 
Depths,  at  vailoDS,  79^  1758, 19^,  1064. 
Experiments,  boxes  placed  on  bottoms,  74»  ii, 
372. 

Floods,  effect  of,  76,  U,  &. 
Impounding,  rivers,  Off,  3337. 
JsmesBiver,  76,900. 

Locks,  76»  7a0;  77,  611,  618;  76,  743,  781,  787; 
70,1204. 

locks,  LoolsWlie  and  Fttrtlsnd  Canal,  78,  781, 
780. 

MlMtelppi  Rher,  67,  821;  60^  gS5;  70,  480; 

74,  804,  8S6,  863,  882;  75,  641,  064,  060;  77, 

433;  7^  1000, 1027, 1064 
Miswuri  River,  87,  aeoa 
Movement,  crfbs,  decay  of,  04, 2406. 
Movement,  Ocraooke  Inlet,  04,  lOOL 
Movement,  South  Baas,  04, 1346. 
Nile,  74,  804. 
Observatioiis,  87,  3000,  8121,  3128;  08,  1613; 

00,2657. 
Observations,  Cypiesa  Bayou,  98, 2061. 
Obaorvations,   data,    index   to,    Hiaateippi 

River,  Wi,  370& 
Observations,  Miaaouri  River,  87,  8131. 
Observations,  rivers,  06, 1241. 
Obstnwtions,  lock  gates,  operating,  76»  780; 
77, 611,  618:  78, 743, 781, 787;  70»  1204. 

Obio  River,  77, 616;  70, 1360. 

Red  River,  96, 1077;  94, 1440, 1440. 

Reservoirs,  deposits,  98, 2823. 

Reservoirs,   effect  of,    on   sedimant-bearing 
rivers,  H.  D.  50, 61st,  lat. 

Rivers,  IMI,  088. 

Rivers,  depth  of,  reduotions  of,  76,  MS*  U, 
171. 

Rivers,  filling  up,  96, 3860. 

Running  water j  effect  of,  76,  ii,  6. 

Ssaamente  River^  79, 1752, 1760. 

Salt  watei,  effect  of,  76,  ii,  86. 

Suspension  of,  81, 1663;  82,  2762;  83,  781;  86, 
1290. 

TranspoEtation  of,  amount,  76*  ii*  481* 

Velocity  of  rivers,  effect  on,  76,  ii,  477. 

Wisconsin  River,  79, 168^ 

Seepage.    (See  Leakage;  Leaks;  Levies.) 
Levees,  99, 3563. 
Preventing,  levees,  98,  3353. 

Sclcbea.    (Bee  Oscillations;  Pulsatioos.) 

Coonecticut  River,  78,  088, 1001. 

Investigations  of,  71,080. 

Observatfen  on,  66,  iv,  «3;  67,  600?  68,  083; 
69,  600;  72, 1033, 1040;  78, 1103. 
Settlement.   (See  Crfbs;  Locks.) 

Checking,  bear-trap  pferg,  osi,  1T98. 

Floor  slopes  reversed  by,  01, 023. 

Mattresses,  mouth  of  Missiasippi  River,  06, 
1434. 


Settlement—Conthiued. 

Unequal  settlement,  avoiding,  forts.    (See  p. 
1707  of  this  Index.) 

Sewage. 

Oepoalta,  flbaomels,  08»  9482. 
Dredging,  hindrances  to,  96, 2707. 
Dredging,  inonaaed  by  ^  99, 2827. 
Diacharge,  regutatfens  of,  Calumet  River,  98, 

8816. 
Disposal  of,  Chicago,  98, 2707. 
Harbora,  aboaling  of,  97«  1251. 
Levees,  breaks  in,  dae  to,  06,  8.,  212. 
Navigable  veaters,  discliarge  into;  ineffectual 

attempts  to  prevent,  H.  D.  013,  SOth,  1st. 
Reservoirs,  Fort  Monroe,  96, 514. 
River  channels,  filling,  96, 2707. 
River,  effect  on,  93, 2706. 
Settlement  of,  harbors,  98, 2660. 
Shoaling  from,  Chicago  Harbor,  11,  2351;  12, 
2541. 


Building,  06, 400. 


Forts.    (See  p.  1707  of  this  Index.) 
Laying,  across  moat,  96, 500. 


Systems  of,  Fort  Moaioe,  93, 642;  96, 611;  96, 
406;97»668. 


Torpedoea,  89^  401. 

Slnfta.    (See  Mines;  Tunnels.) 
Lock  valves;  96, 2350. 

Tunnels,  79,  1154,  1161;  76,  ii,  126;  77,  607, 
707,708. 

Bbatta  and  Ooneiiss* 

Rock  drilling  and  blasting,  Hsllets  Point,  69, 
801;  76,  II,  200;  77,  228,  232;  79,  61,  378,  384. 

Shale. 

Breaking  of,  dredge  bucket  used,  06, 070. 


8«id  Ughtenlng,  pile  piers,  70, 1622. 
fflMratr**«^g-     (See  Breakvraters;    Piers;  Revet- 
ments.) 

Breakwaters,  97,  8080;  OO,  4068, 4075»  4002. 

Breakwaters,  deterioration,  preventing,  00, 
4075»4OO2L 

Piers,  00,  4062. 

Piles  and,  revetnaeats,  06, 286& 

Rapid  decay,  recesses,  lock  gates,  06, 9860. 

Timber  breakwaters,  decay,  preventing,  00, 
4002. 

Timber  piers,  OO,  4062. 

Slieathing,  Iron. 

BreakvvaterS,  ioe  protection  from,  74,  210,  ii, 

135, 228;  76,  320. 

Sbeathlng,  Oak. 

Cribs,  protecting,  71, 107. 

Sbeathing,  Steel. 

Impracticable  to  drive  through  riprap,  11, 


SbMtlng. 

Wave  aotkm  brcdmn  by,  bulkheads,  04, 3620. 

Sbeil.    (See  Oysters.) 

Use  of,  for  hearting,  and  for  riprap  foimdattons, 
88,1082. 
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Bargei  duapest,  04,  IJKI 

Character  of  ihlppliig  mUnK  luibm  otnfneB, 

H.  D.  471,  B3d,  M. 
Oreat  Lakea,  boati  el;  unmltabla  for  Ulgsb- 

■Ippl  BlT«r,  H.  D.  SO,  Blst,  Ut. 

""     terer  Bay,  H.  D.  661, 


ihip*.    (3m  Boats;  Llghtahlpi  VmhIi.) 
CoDveralaii  to  drcdgea,  04,  aML 
Dlmenikmi,   Inenailnf,    eflect   on   Panama 

Canal,  kiakieDlarted,  H.  D.  307,  Bid,  ad. 
Draft,  Atlontio  cmM  trade,  H.  D.  1£1,  eut,  3d. 
Drafta,  Oreat  l«te(.  IS.  3633. 
Lock  sates,  ramming  ol,  11, 34U. 
Sim  locrraitDC,  Great  Lakea,  H.   D.  aee. 


8btp«,B 

Canals,  emaa  leotlaD,  CtUBpeake  A  Dehwaie, 
S.  D.  31S,Eetb,3il. 
Stalpyaida. 

Advantagea  at,  Eur  C  B.  plant,  11,1017. 
BboaHnc.      (See   BreakwatHi;   Cbanneli;   Htr< 

boni  Ptors.) 
Breakwaten.  09,  ISO. 
Canaesol,  00,3131,  MM. 
CansEe  ot.  canal  entranoa,  BT,  3071 
Cauenol,  chinneli,  OO,  4436. 
Caniea  o[,  due  to  Uek  af  loffifng,  Ontma(Dti 

Harbor,  H.  D.  M4, 60th,  1st. 
Causes  of,    propeller   agltatfcni    of  graundad 

steamer,  99,  SOST. 
Causes  ol,  vbarves,  proteotkm  beTVid,  Imlk- 

bead  line,  SS,  1046. 
Checking,  plen,  between,  91, 2J1t, 
Jettfes,  ends  be;ond,  98. 1468. 
Jeltiea,  vicinity  of,  94.  SS33. 
Jetty  oDds,  81,  1346. 
Uoutb  of  ICinisslppl  River,  BO.  1138;  81, 13n; 

SZ,  1333;  83.  1041;  84,  1343;  Ha,  1380;  8«, 

1I3S;  81,  1366. 
Plen,  between,  98, 3134;  9ft,  2331. 
Preventing,  Oreat  Lakes,  H.  D.  800,  69lh,  1st. 
Sand  movement.  Great  I«kea,  OS,  3tN3. 
Sewage  a  cauae,  Chicago  River,  11.  3161;  19, 

3M1. 


Slat,  Ut 

Portable  Jei 
Baking  het 


8ft,  3677;  fl 

Ahattis  an 
01,  S.,  39 
Alabama  R 
Beach  graa 
IS;  7S. '. 


1078;  »3, 
Brush  mat! 
Brush  vatt 
Cane  carpel 
Cribworkfc 
Dikes,  lenfT 

76,  BM. 
Dmtmryr  1 


Cauaes,  Elk  and  Little  Elk  Rivera,  H.  V.  77D, 

Causes,  rlvera,  BS,  3373. 
hoals.    (See  Bars;  Jetties;  Riven.)    (See  pis, 

66.65.) 
AdYttnoemenlof,»7,l64S. 
Causes,  aeitotloD  of,  propellen,  99, 3077. 
Causes,  rivers,  mouths  of,  97, 33ia 
Channels,  rh-ers,  93, 3404. 
Dangerous  characler  of,  Oreat  Lakes,  07,  S47. 
Dangerous,  Sojlnaw  Bay,  BA.  4063. 
EiBminatlon,  sweeping  method,  90,4063. 
Finding,  with  wire  sweep,  Oreat  Lake*,  07, 

Stl. 


Jeitlea  lar,  I 

Length  of,) 
333;  79,6 
Length  of  ( 
74.333;  : 
I«nglh  of,  1 
UatbcsKsf 
MstUeesest 
Hetbods,  m 

Ulsilislp'pl : 
HlsiuuriRi 
Oaks  and  ce 
PDeandpl) 
Paesfor,  7; 
Plymouth, ' 
Poplu'trea 
Fravlneetoi 


eep.2d24forez-1 
planationg,  etc.    J 
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i«R  Prot«ctloii— Continued. 
Revetment,  71, 202;  73«  333;  76, 708. 
Sand  catdws,  77, 115, 116;  88,  483. 
Sandy  Hook,  95,  964. 
Stone  paving,  60, 439. 
Storms,  efleet  of,  79, 107. 
Timber  far,  8a,  770. 
TninInK  dikes  efleotbe,  01, 1661. 
Wattled  pflea,  78, 4»7. 
WiDowa  for,  73,  843;  74,  61,  339;  78,  68,  380; 

78,  106,  237;  79ft  1468,  1618,  1631,  1638;  89, 

1596. 
WIDOWS  lor,  laQare,  78, 816;  78,  U,  664 
Willows  lor,  plKkting,  81,  1666;  89, 1606;  88, 

1000. 

«n«  Protoetkn,  If atunO. 
Allorded  by  Vkmb  sUme,  71,  881:  79,  806;  74, 
U,276. 

ores.   (See  CutentB;  lAku;  LittonL)   (See 

pL  80.) 
Breakwaters  and,  gapa  betweon,  doriag,  97, 

aaoo. 
Breakwaters,  ahoold  be  oonneeted  with,  to 

preyent  sStlng,  H.  D.  060, 60th,  Ist 
(^Itt&ees  In,  various  perk>d8,  Jamaica  Bay, 

H.D.  I£06,e0th,3d. 
Drift  of,  aocomolatkm  of,  pters,  at,  89, 683. 
Ends,  shore;  smaU  stone  lor,  jetties,  09, 1160. 
Erosion,  considerable,  Erie  Harbor,  98, 3738. 
Erosion,  preventing,  metbods,  98, 1660. 
Eroskm,  rapid,  oanses,  98, 1660. 
Extension,   remarkable,  Cranee  Creek,  Va., 

95,1273. 
Oap  between  shores  and  ]ettlee,  advantaceoos 

efleet  from  dosing,  Anmsaa  Pass,  H.  D.  630, 

61st,  acL 

Groins,  efleet  of,  St.  Augustine,  H.  D.  680, 

6ad,2d. 
Islands,  revetment,  02, 3i& 
Jetties  fbr  protecting,  05, 8010. 
Jetties,  efleet  of,  Galveston,  H.  D.  828,  Olst,  3d. 
Lake  sdrvey,  93, 4872. 
Lines,  advancement  of,  piers,  vlelnlty  of,  95, 

2772. 

Lines,  breakwaters,  efltet  of,  94,  3474. 
Lines,  lakes,  75,  U,  857. 
Lines,  sorvey  methods,  99, 8488 
Lines,  surveys,  95, 4040. 
Lines,  surveys,  substitutes  tor  tertiary  flsgs, 
94,2790. 

Lines,   unstable  eharaeter^  Gnlf  of  Mexico, 

79,020. 
Pier  eonnecttons,  04, 8172. 
Recession,  Jetties  and,  04. 8168. 
Recession,  Jetties,  South  Pass,  99, 1819. 
Recession,  rate  of;  Erie  Harbor,  H.  D.  83,  60th, 

1st. 
Redanoation  should  be  tor  harbors,  not  parks, 

H.D.  700, 60th,  1st. 
Revetment  of.  Jetties,  vlcjlnlty  of,  98, 3366. 
Sand  drift,  71,  131;  79,  806;  74,  U,  188;  78, 

U,  472,  480, 660. 
Storms,  effect  of;  proteetkms  against,  H.  D. 

338,  61st,  3d. 
Surveys,  lakes,  98, 4372. 
Wave  action,  79, 107.  ' 


Staoitaff. 

Buildings,  04,  3836, 3860. 
Underpinning  and,  buildings,  04, 8880. 
SHoHiilPPIlM. 

05»3416. 
SliovBla.    (See  pi.  60.) 
SbnilM. 

List  of,  Exeootlve  llansfcrn,  00, 6345. 

List  of,  WMhtacton,  D.  C,  90, 3586;  00, 8386. 

Side  Danus.    (See  Bams.) 
Sida  Wliflds. 

Proposed  for  dredges  operating  hi  sand,  08, 1300 


lllrage  effect,  lake,  07, 676. 
BMpuOa.    (SeeBrldfea;  Triangulatlon.) 

'  Lighting  aad  other  signals,  Improvements, 
Fofait  Judith  Harbor  of  Betage,  H.  D.  Oil, 
eoth,  lat. 


Haaring,  dUBoulty,  Nantuckat  ooaata,  H.  D. 
686, 69d,  3d. 

Signal  Towera. 

Paint  tor,  oanala,  09^  I86L 


Device  for  printing,  maps,  85, 98D& 

Sill  Duna.    (See  Dams.) 

sniB.  (See  Cofbrdams;  (HOea;  Lodes;  Kattressea.) 
Bridges,  under,  11, 1682L 
Dams,  04, 3107.    (See  Dams.) 
Designing,  lock  gates,  05, 8010. 
Locks,  04, 3776.    (See  Locks.) 
Locks    and    dams,    01,    3766.    (See    Dams; 

Locks.) 
Mattresses,  method  of  sinking,  01, 1880. 
Placing  oofierdams,  locks,  OO,  8633. 

soil.  Ground. 

River  bottoms,  rlshig  of,  sOis  to  prevent,  OS. 
1411. 

Sllla,  Hattraaa. 

Building  of,  95, 3400. 
Scour  of,  dam,  98, 3827. 

sola.  Miter. 

Bolting,  locks,  00, 2026. 

Faflura,  lock  gates,  79,  463,  460;  78,  784,  738, 

742. 
FtUing,  Plaquamine,  05, 1461. 
Leakage,  preventing,  tead  lining  for,  lodes,  e8» 

1432. 
Lock  gates,  efltet  on,  79, 460;  78,736,743. 

Locks,  04, 376L 

Locks,  repair  of,  99, 1704. 

Repairing,  cofferdam  for,  05, 1043. 

Sllla,  Paaa. 

Lakes,  94, 1087. 
Movable  dams,  90, 3313. 

Sllla,  Panuanent  Cottardam. 
Locks,  pumping  out  of,  00, 3683. 

Sina,  Protection. 

Building,  95, 3409. 
sot.    (See  Rivers;  Sediment.) 

Arrest  of,  hurdles  for,  94,  1677;  00,  1717;  97, 
3013. 


I 
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80t--C(mtinf]ied. 

Depoiits  of,  bear-tnp  shiioe  gates,  07t  1580. 
MovBnient,  unforeseen,  Hudson  River,  08» 

1054. 
Problem  of,  Kaw  River,  H.  D»  M^  (Ost;,  Ist. 
Rivers,  Missouri  River  greatest  sSlt^taaring 

river,  H.  D.  liao,  00tb»  2iL 
Sand  and,  tidal  enrrents,  effect  on,.  Tlt.SS; 

73»g94. 

fliltlpff. 

Breakwaters  should  be  wmnected  witlL  shsire 

to  avoid,  San  Pedro,  H.  D.  968,  eoth,  1st. 
Causes,  various.  Mare  Island,  H.   D.   1108, 

e0th,9d. 
Deposit,  average  annual  rates  of,  08»  9060. 
Do6k8,  snt-tight,  dionld  be  loalBted  on,  08, 

734. 
Study  of,  rivws,  Oraat  LalDsir  04»  Si03. 
Tunnel,  ivater  sapplj;  Distrlet  of  Columbia, 

01, 3667. 

Silver. 

Amoiuiits<«iilB0d,  ComalDOlc  mines, -Til*  uao, 

1156, 1161. 

Sliver  Ore. 

Raising,  cost  of,  GoDfllook  jnineB,  7:^ill5& 

Slifthonage. 

Disdbacga  aooeksfttion  by,,  flood  wtsrs,  04, 
3612. 

Qlphons. 

Waterways,  intraooastal,  H.  D.d91,6ad,  2d. 

Sites.  (See  Breakwatais;  Bridges;  Dans;  Har^ 
bora  of  Refuge;  Lands;  Lighth0Oses;.IiO<dc8; 
Reservoirs.)    (See  pis.  41, 46.) 

Land  sheet,  lock  and  dams,  00^  3788. 

Locks  and  dams,  surveys,  Off*  945. 

Maiking,iighthoiise,  Gblosgo  Harbor,  1M»  2133. 

Public  works;  sites  should  not  be  disdosed, 
01,2758. 

RelSerence  marks,  Chioago  Harbor.  84, 2138. 

Surveys,  01, 1833. 

Sites,  Soft. 

Foundation,  ^tteries,  98r  747. 

Slabs. 

Piling  and,  breakwaten,  maintensnoe  to, 
expensive,  94, 2084. 

SlACk-Waler.   (See  Navigation.) 

Abandonment  of  Muscle  Shoals  Canal  in  flavor 
of  slack-water  navigation,  H.  D.  781,  60th, 
Ist. 

Slack-Water  Channels.   (See  Channels.) 

Slack-Watering. 

Backwater,  determinhig  curve  of,  Mississippi 

River,  H.  D.  50th,  01st,  1st. 
Coal  industry  helped,  Allegheny  River,  H.  D. 

540, 62d,  2d. 
Details,  construction,  Tennessee  Rtver,  H.  D. 

360, 62d,  2d.  - 
Estimates,  detaflBd;  Tennsasee  Rlver^  H.  D. 

360,62d,2d. 
Interests  favoring,  Allegheny  River,  H.  D. 

540, 62d,  2d. 
Justification,  grounds  for,  Tennessee  River, 

H.  D.  360,  62d,  2d. 
Project  for,  Mississippi  River,  H.  D.  50,  61st 

1st. 


Siaek-Wateiloc—Continned. 

System,  mnditlmtlqn,  Little  KanavU  .. 
480,6ad,2d. 

Slack-Watw  Navlsatloii.   (See  Outth;  D« 
Locks;  Rivers.) 
Canals,  comparison,  74,  H,  97, 119;  75, 3u. 
Guard  lodes,  height  of,  00^  »60. 
Lock  and  dun  mtk,  details,  02, 1437. 
Plans,  Kanawha  River,  71, 636, 64L 
Plans,  YonghicchKiy  River,  76,  ii,  % 
-PHvata  •systems,  value  of,  dcterraci^.  1 

nongahela  River,  96;  2144. 
Syaleas  of»  Manongaheia  Nav<ptiaB  r«,  I 

9412. 
Systems  of,  planning,  00, 2890. 
Various  places,.eost^lMli  2144. 


Beoefloial  effect  on  rates,  11, 743. 
Coallie%htasBied,  m^^oa 
Efleet  of,  on  rates,  very  great,  09^  07. 


Propoaed,  Coosa  River,  05, 137Z 


Cribfllltng,77,636. 
Sddes.   (See  pi.  48.  See  Paosou  Caeal  Isia,! 

2357  of  this  Index.) 

(See  Banks;  Battvks;  imk^ 

Gkani^a;  Cooerele;  Criln;  EmfauM 

Jetties;    Levees;   Rlpesp;  BiwK  ^^ 

Water.) 
Beat,  teeakwater,  08,2384. 
Brasoa  River,  07, 1838. 
Breakvatecs^  06;  m;  67, 518;  10««ft;'^*^ 

75,  168;  73,  884,  1124;  74,  U.  ISO,  1-.  ' 

76,  ii,  606,  506;  70,  295,  1767;  i»f  «^< 
■ -06,  2365. 
Canals,  bottom  of,  67,  234;  68,  444;  69. 

72,326. 
Canals,  surfboea  of,  70, 483;  I^V^^n"^^^ 
Catawba  River,  76, 320. 
Colorado  River,  70, 1776. 
Connecticut  River,  71,  765;  7»,«a»>S-> 

ii,  254;  78,  2S5,  ^,  273, 301, 350. 
Core  waU,  e£tect  of,  Molioe,  13, 2LS0. 
Crib  breakwaters,  06,  MO. 
Croes  sectloa  and,  terms  of  cunent  vrr'-i 

73, 130;  70, 1579. 
Cumberland  River,  71«  4G9, 473;  7%*  «»• 
Delaware  River,  73, 900, 824. 
Des  Moinea  Rapids,  7fl^  1150. 
Devetopment  of,  breakwaters,  34,57^^ 
Diseusskm,  breakwaters,  84»  573. 
Elk  River,  76,  ii,  166, 168. 
Formulas  tor,  82, 2480;  83,  IU9:  M  ^-^ 
Quadalupe  River,  Tex.,  75, 925. 
High  and  low  water,  IS,  ii,  50L 
nUnois  River,  68, 444, 448;  7A  ^<^ 
Increased,  flow,  measuring,  ri«n.  **»  *; , 
James  River,  75,  ii,  78;  76,296,»8»* 

456. 
Kanawha  River,  71,  642;  78, «?' ^*  ^  ^ 

96;  76,  ii,  160, 164;  77,  644, 744, 7* 
Kansas  River,  70,  lOOa 
Lake  Huron  to  Lake  Erie,  00.5X1 

Lakes  Michigan  and  Huron,  betf***^ 
I,  78,1384;  Ofi,380a  .  \ 


71 


'See  p.  2624  for  ex- 1 
,  plaoations,  etc.   J 
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Slopes— Cantlntwd. 
LkkiacRlTer,70,U2S. 
MeuariDg,  8t  Clair  Bi7tt,4HK  083- 
XbiiHMtaSheriVJU^M;  7a^«8,4IOr  »«•««, 

«M»40S»41L 
HiasMppI  Rher»;67,  «7,  ^MftSa,  «8;  e8» 

211;  9A».9M,U».«A^4<l;  7e»tty  178;  78,  9M; 

7»,  1130, 11»,  1282, 1«8, 1984,  W70;  94, 1682, 

2r57,3ZM»2B45. 
Mlawuri  Blw,  7»,  M8}  76,«»,«a>78,  eaft» 

670, 000;  H.  D.il20>  tOOx,  ad. 
MwnwBhetoBtwr,  VI,  414. 
Niagara  Riw^68t27S. 
Observations,  Miastetppi  Bhvr,  MrMM- 
OhJo  Rlv«r,  71, 897;  7»,  408;  7a»  4Mr  74,  416- 
Ot]adiitoRher,7tia08;  74, 803. 
PUottt  and,  study  of^  MiaiHliipi  RHw,  H.  D. 

80, 61st,  1st. 
Potomao  RlTBr,  74»  flOB. 
Protoetianof,Bcniiiidftgnil^74l»778;  76»748; 

79^086. 
Red  River,  76, 616. 
Retentkni,  wattUng,  use  of,  72, 700. 
Revetting,  advantages  of,  Jattles,  1NI»^8816. 
Ro6k  Island  Rapids,  67, 3n;  68, 431, 4)6, 488; 

69,230,30. 
Rivers,  94, 1582. 
Rivers,  lanks  of,  76, 874,  ii,  384. 
Rivers,  improTBomts,  oonslsteney  wltb,  76^ 

374,0,384 
Rivers,  sotIubb  of,  MlMlsBippl  Rlrer,  90, 4607. 
Band  to  bold,  fortB.   (See  ?tort9»  p.  17V7  of  tbte 

Index.) 
Seas,  effect  on,  teeakwaters,  98»  3065. 
Sm  dams,  98, 3447. 
Bluices,  74,  ii^  600;  79, 687. 
Btone  bieakwatera,  93,  3361. 
Study  of,  Altaroaba  system,  H.  D.  44l>  <0d,  2d. 
Snrfaees,  St.  Jotans  River,  H.  D.  611,  ftUt.  2d. 
TnaeaMa  RIvw,  68,  884;  !»♦  496;  7«,  U,  WO; 

77, 679. 
Water  in  sand,  76, 888. 

Wave  movement  over,  Imakwatva,  98*  2284. 
Waves,  effect  on,  breakwaters,  96, 2375. 
Wisconsin  Rfrsr,  68,  aos;  76,  II,  263, 276. 
YellowBtoae  River,  7Qw  1102. 
Yoogbiogbeny  River,  74,  561;  76,  «,  86,  114, 

123. 

Stapes,  Calculaled  Wate^ 

Measured  and  comparad,  76, 208. 
Sta'pea,  HaxttMun. 

Dams,  76^874;  il,2B«. 


Celeolated  and^eomparffmi,  76*  29& 
Slopes,  If atniaL 

Breakwaters,  99»  IIGO. 
Stone  Jetties,  98, 3400. 
Water  dopes,  sand  in,  7e,  303. 


Dladiarea^  NIaiBia  Rtver,90^  5860. 


Levees,  MlwlBlppI  River/  08, 8.,  815. 

SkxughM.  (See  Levees.)   (8eepL17.) 
Treatment  of,  levees,  97, 8820. 

Slnlea  Qates.  (See  Gates.) 


StufDea.     (See  Culverts;  Dams;  Logs.) 
PiaaKavnrntaBeB  of « 78,  tt,  «ia 
Flow  tlixoogb,  69,  580;  74,  846;  78,  U,  610; 

77«  745. 
Orada  of,  88, 1701. 
Linlns,  1oolcarOO,2772. 
Objections  to,  dams,  78,  U,-  €00. 
Flai&a  for.  Falls  of  Alenmdria^  78^906. 
Ftena  tor,  Kanawha  River,  77, 746. 
Flaxia  tor.  New  River,  73,  78^  848,648, 863;  77, 


^Blver  dlaobarsaOlMigllf,  9AU,«10^  77,745. 
Blopea  raqulTBd,  78,  Ii,  609;  79, 687. 
8t.  A3BdllianjsFftDs,«O^U06. 
Water  In,  flow  oft  80^  162i,  loas. 


Flooring,  damst  96,  M88. 


Rtvere,  75, 11, 6ia 

Siuieaway.    <Bee  (hiard  lode.) 
Onard  look,  94, 2176. 

Slnldnc* 

Deposlta  removed,  osnal,  88, 2166. 

Smoke. 

Paolflo  ooafft,  98, 3460. 
Prevaleiioe  of,  Padflo  coast,  00^  4505. 

SnagBoata.    Cflee pis. 54, 56.) 
95.  1394,  2064 
«  Arkaoeas,"  details,  01, 2102. 
*  GoDstroctlon  and  operating  detaOs,  08, 8034. 
Cost  of,  80,1350 

Cost  of,  wastem  rivers,  67, 877, 863;  68, 329. 
Desorfptfam  of,  6«i;  9;  68, 58, 580,  «9re08, 600, 
6831  60^  201,  396,  363;  78,  613;  78,  .619;  76, 
ii,  7;  77,  638;  80,  1888, 2334,  2384;  85»  1696; 
87,  1666;  89,4644. 
DimHnwtnna  of,  68, 633;  72, 403;  77, 530, 534. 
Diedsing    and,  proposed   combination,  00, 

1844. 
Equipment  of,  99, 3317. 
p^tiinp  out  of,  indlned  ways  for,  buHding, 

98,1883. 
Improvements  In,  96, 3347;  97, 2351. 
Improvements  of,  proposed,  08, 230O. 
Iron  snd  wooden  bulls  of,  comparison,  74,  360. 
Ironwork  for,  08, 3034 
Ifetal  bulls,  economy  of,  97, 1961. 
Repairing,  doddng  for,  small  side  dodc,  98, 

1619. 
Requirements  of,  67, 30O;  71, 310, 383. 
Western  rivers,  70, 301;  71, 807;  73,  486;  74, 

868. 
Wrecking  book  for,  98, 3058. 
Wreck  of,  submarine  mine  explosion,  99, 3000. 

SnafglDf.     (See  Logging;  Snag  Boat;  Water 

Jet.)    (See  pi.  56.) 
Approfciatioos,  Ubenl,  deairable,  in  view  of 

gasoUne-boat  traffic,  11,  34. 
Barge  for,  97, 2367. 
Boats  for,  98,  3044. 
Cost  of,  79, 1188. 
Dynamite  for,  73, 616, 618;  74, 11, 366;  78, 638, 

539;  79,  626,  651, 1187. 
Metbods.  94, 2605;  06, 2044;  QO,  3513. 
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Snmigg^ng—Cosiiinvud. 

Obstructbns  removed,  Mississippi  River,  1871- 

1911,11,1900. 
Photographs,  Yamhill  River,  90*  3238. 
Plant  for,  08»  1826, 1828, 1836;  96, 3625. 
Plant  for,  Mermentan  River,  94. 1372. 
Profitable,  markedly,  04»  2127. 
Water  Jet  for.  Red  River,  73, 614, 616. 
Western  riws.  79,  837;  78,  488;  76,  618;  77, 

496;  78,649. 

Snaca.   (See  Obstructioiis;  Stumps.) 

DimflDslons  of,  68, 610;  80, 1743;  88, 1793;  86, 

1534. 
Dynamite,  removing  with,  73,  616,  618;  74, 

li,  358;  78,  538;  79, 626, 661, 1187. 
Origin  of,  68, 624. 

Peculiar,  Perquimans  Riw,  N.  C,  78,  538. 
Removing,  methods,  98, 1906. 
Weight  of,  average,  Ohio  River,  77, 628. 

Snow. 

Channel  shoaling  fram,  Chicago  RIvw,  11, 

2351. 
Melting  of,  effect  of  forests  on,  03, 2440. 

Solla. 

Bearing  power,  testing,  04, 3821. 
Buildings,  04, 3821. 
Ffltiation,  rate  of,  76,  li,  67;  79, 1239. 
Foundations,  loclis,  98, 1472. 
Sustaining  power,  foundations,  72, 766. 

Soils,  Compressible.  • 

Foundations,  74, 829, 830;  7A,  U,  621. 

Soils,  Sandy. 

PHa  driving,  83, 1249. 

soii8,S€irt. 

Triangnlation  stations,  buildings,  00, 2073. 

Sonds,  Suspended. 

Running  water,  effect  of,  76,  il,  5. 

Sonndlnffs.      (See    Breakwaters;   Catamarans; 

Iteels;  Rock.)    (See  pi.  72.) 
67, 217;  68, 143;  71, 177;  78, 546. 
Catamaran,  bseakwaters,  00, 4134. 
Catamaran  for,  02, 2774;  03, 2764. 
Cross  sections,  float  to  obtain,  breakwaters, 

03,2096. 
(Currents,  rapid,  03, 3162.    , 
Defective,  lines,  expansion  of,  74, 087. 
Discharge  measuring,  00, 5327. 
Discharge  observations,  methods,  Mississippi 

River,  11,1947. 
Drifting  method,  96, 3669. 
Irregularity  of,  oyster  beds,  over,  73, 818. 
lAke  survey,  88, 2103. 
Lead  line  for,  stalking  rate,  83, 2268. 
Lbies  for,  requirements  of,  74, 685. 
Machine  for,  68,  428,  429;  70, 319;  71, 278;  72, 

315, 334;  78,  454,  466;  03,  2686. 
Making,  methods,  00, 3052. 
Methods,  88,  423,  642, 1110, 1145;  89, 1409;  90, 

4013;  91,  2154;  92,  1333;  9ff,  4231,  4240;  97, 

1543;  00,  5331. 
Methods,  Arkansas  River,  88, 1609. 
Methods,  Exeter  River,  97, 820. 
Methods,  taishore,  details,  02, 2818, 2866. 
Methods,  lakes,  71, 997;  72, 1068. 
Methods,  rocks,  over,  72, 867. 


Soundings— Continued. 

Methods,  various,  Ol.   2S33;  OS,  ISIA,  :fr^^ 

H.D.  231, 58th,  3d. 
MissisBippi  Rhrer,  80^  1817;  98,3786l 
Observations  of,  error,  rednoed,  06,  VSS. 
Redoetian  of,  97, 1543. 
Raduotioo  o^  Attamalia  surveys,  H.  D.  4C 

e3d,9d. 
Raduotioo  of,  low-tide,  to,  meOiods,  76,  li.  7 
Reels,  08, 4170, 4340. 
Reels,  RIpley-Haskell,  98,  417a 
St.  Marys  RWer,  80, 3073;  9^  1808;  96,  «QC 
Sandusky  Harbor,  98,  3000. 
8oowfor,98,2758. 
SHI  dams,  99, 8637. 
Static  methods,  00b  5327. 
Sweep  apparatus  fbr,  96, 4006. 
Sweeptaig,  92,3418;  94, 343B. 
Tagged  cord,  93, 1415. 
Wire  nel,  00b  5331. 

Soondlncs,  Deep-Sea. 

Northern  and  Northwestern  LakM,  :^  997. 

Soundings,  Static. 
00^6837,5330. 

SpeflBed.   (See  pi.  14.) 

Spalls,  Qnarry. 

Handling  of,  clam-shell  dipper,  99, 2156. 

Spawilnc.    (See  Revetment;  Riprsp;  SIobs.} 
Banks,  03, 3443. 

Speakinc  Tubes. 

Forts.    (See  p.  1797  of  this  Index.) 

Specticationa. 

fridges,  02,  3666,  3674. 
Canal,  Maryland  and  Delaware  ship  cm^ 
8.  D.  215, 50th,  ad.  I 

Dikes,  Mlssourf  River,  96, 3841.  ^ 

Dredges,  hydranUe,  04, 8.,  103. 
Levees,  CaUltenia  rivers,  H.  D.2B2,  SOth,  in 
Sea  wall,  concrete,  08, 3024. 

Speed. 

Canals,  various,  H.  D.  391, 69d,  9A. 

Spillway.  (SeepLl9.) 

Barriers,  Yuba  River,  06, 3078. 
Flood  control,  Oallfomia  rtveo,   H.   D.  v. 
63d.  1st. 

Splllwaya. 

Reservoirs,  sU»age,  Ouachita  systimn,  H.  I 
588,6ad,ad. 

Sponge  Backs. 

Forts.    (Seep.  1797  of  this  Ihdex.) 

Spilnkllnc. 
,  Roads,  parks,  02, 3087;  03, 2481 

Spnda. 

Cribs,  sinking  of,  76, 11, 538. 
Spur  Dams.   (See  Dams.) 
Spurs.  (See  Brsakwaten;  Dikai;  QroiiB;  Hard  • 
Jetties;  Levees.) 

Bank  erosion,  preventing,  97,  S818. 

Bank  protection,  99, 3590. 

Breakwaters,  effect  on,  96, 3154. 

Bunding,  dikes,  98, 3442. 

Building,  stone  dikes,  98, 2447. 

Erosion,  preventing,  bank  aaglsB,  97il^^ 

Jetties,  00, 4461. 


ieep.2e24forex-l 
planatlons,  etc.    J 
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[See  also  pp.1         97^^ 
2369-2651 J  ^  •  ^^ 


nn-CoDlliined. 
Jettlas,  €ff<Bt  on,  94»  SMB. 
hUm,  boOding,  WInyah  Bay,  Off,  1352. 

Rock  |etti«,  00, 4451. 

Undsmining  of  Jettlv,  prarmtteg,  94, 25«. 

nr  Systems. 

MisMppl  Rlirw,  OS,  S.,  139. 
liut. 

St«ttnslilp8  undflr  way,  stody  of,  04, 3743. 


StMunboato.    (Bee  CanaJs;  Lakes.) 

Chimneys  of,  height  of,  70, 11, 681;  78, 006, 92S, 

fl34. 
Earliest,   introduction  of.  Lake  Champlain, 

73,405. 
Lake  Champlain,  78, 406. 
Proper  loads,  shallow  riverB,  05, 2282. 
Swept  over  dam,  MoDongahela  River,  08, 17A7. 
Western  rtvess,  68,  440,  487;  71,  448;  72,  423 

78,  927,  lOaO;  79,  1315. 
Wrecks  of,  MiaslSBlppl  River,  67, 387, 3»1. 


DteiDos  TneMoriag,  surreys,  79, 1107. 
Uss  of,  szoeDent  nsolt,  78,  <Q8. 


Torpedoes,  planting,  90, 399. 


Discharge  and,  livKS,  effect  on,  00, 5383. 
Indicator,  water  tovels,  04, 4063. 


Cheap  forms.   (See Forts,  p.  1797  of  this  Index.) 

anchloiis. 

Baflin«sand.   (See  Forts,  p.  1797  of  this  Index.) 


Fin  protection,  ho&dinsB,  04»  8HI0. 


Latitude,  94;  8391. 
L<">8ftnde  WQ^,  94, 3338. 


Canalisation,  nnmiiiniim  districts  created  tor, 

08,841;  09,883. 
Cooperation  with,  in  waterway  improvement, 

H.D.  1374,8l8t,3d. 
Rights  of,  in  waterways,  interfBrenoe  with, 

New  Yort,  H.  D.  887,  e3d,  ad. 
Riparian  rights,  eto.,  brief,  etc..  Sen.  D.361, 

«lst,ad. 
U.  S.  and,  lights  of,  waterways,  Oonneotlcnt 

River,  H.  D.  818,  «lgt,  ad;  H.  D.  068, 61st,  2d. 
iateWork.    (See  Private  Work,  Vol.  I,  p.  22.) 
Mkms.    (See  Trlangulation.) 
Index,  U.  S.  lakes  snrveys,  08, 2745. 
lodgment  firing,  submarine  mines,  98, 744. 
Secondary   trlangulatioD,   Mississippi    River, 

90,3615. 
Twist  of,  lake  survey,  79, 1103;  78,  1184;  78, 

11,913. 

atlona,  Triangnhrtlon. 

Galveston,  oa,  1358. 

tatlstles.   (See  Commeite;  Dams.) 

tatuea.    (See  Weshington,  D.  C,  p.  2040  of  this 

Index.)   (See  pis.  68, 69.) 
Driveways,  tresteient  of,  District  oi  Columbia, 

08,2546. 
Foundatloos,  99, 3841. 
Memorial  work.  District  of  Columbia,  details, 

19,  3510. 
Stonework  detsOs,  04, 3948, 3849. 
Views,  Dlstrfct  of  Columbia.  (See  p.  2073  of  this 

Index.) 


Gauges,  97, 1938. 


loe,  clearing  tirom  sluioe  gates,  09«  2010. 
(teamboatlnf. 

Loggfaig  and,  legolatkm,  difficult,  00, 2809. 


Details  of,  bydrauUo  dredges,  04, 8.,  113. 
Pile  driving,  88,  1186, 1270, 1272. 

Steam  Power. 

CompceaMd  air  pralenable,  rock  driilfaig,  98, 

1952. 
Stone  handling,  locks,  74»  164;  76, 661. 
Water  and,  compared,  76, 758. 

Steamahlpa. 

Dimenstoas,  growth,  H.  D.  1506, 60th,  ad. 

Squat,  04,  3743. 

Tonnage,  increasing,  H.  D.  1506, 60th,  2d. 

Steanuhlps,  Ocean. 

Draft,  New  York  Harbor,  99, 1280. 

Steam  Tenders. 

Hydraulic  dredges,  98, 3306. 

;9tCKBl.    (See  Drills;  Gates;  Iron;  Sheathing.) 

Bear-trap  gates  of,  superiority  of  steel,   11, 

2139. 
Bridges,  plans,  98, 9606. 
BulldlngB  of,  failure  to  withstand  fhes,  04« 

3830. 
Chafais,  use  of,  experience  against,  looks,  98, 

2127. 
Concrete  and,  breakwater,  Algoma,  OS,  1954. 

(See  Concrete.) 
Concrete  and,  bridges,  08,  2474.    (See  Con- 
crete.) 
Concrete  and,  telephone  booths,  forts.    (See  p . 

1797  of  this  Index.) 
Drills,  best  steel  for,  rock  removing,  78, 11,  904. 
Prills,  diamond  and,  comparison,  rock  remor- 

ing,73,803. 
Frames,  wein,  00, 5008. 
Lining  of,  concrete  forms,  98, 2254. 
Mooring  posts,  setting  of,  97, 2206. 
Properties  of,  for  buildings,  04,  3833. 
Shipments  by  water,  special  barges,    Ohio 

River,  H.  D.  492,  eoth,  1st. 
Skin  of.  bear-trap  gates,  11, 2142. 
Tapes  of,  base-line  messuriug,  87,  2043,  3952, 

3124. 
Tapes  of,  600-foot,  98, 4230. 
Tapes  of,  tests  of,  93, 1926. 
Trusses,  scows,  91, 2333. 

Steel  BnUdlncs.   (See  Bulldhiei.) 
Steel,  Forged. 

Prefened  for  lock  gate  wheels,  09, 1780. 

Steel,  Knsty. 

Cleaning,  sandblast,  00,  4330. 
Sand  blast,  improvised,  OO^  2788. 
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Steelwork. 

Careful  work,  economy  o(,  04, 3S^. 
Gohimns  of,  designing  fetors,  04, 3834. 
ConnectioDS,  easily  made,  04*  3834. 
Oovermnent  Printing  Office,  01»  3808. 
Palntp  red  lead  and  apeoial  dryer  best,  OII»  2300. 
Stttfenera* 

Steel  oaed  for,  bear*trap  galesy  11*  3143. 
Stone.      (See   Breakwaten;   BoUdlngs;   Dam; 
Dikes;  Enrockment;  Jetties;  Locks;  Pien; 
Quarries;  Revetment;  Rock;  Sand.) 
Absorption,  yarious  stones,  94, 3310. 
Arches  of,  bridges,  98»  3600. 
Artifloial,  teilure,  Cberbourg  Breakwater,  67. 

510. 
Barges  for,  97»  1799. 
Barges  for,  l,«)(Mon,  99, 8363. 
Barges  for,  Jetties,  97, 1799. 
BarfSB  for,  sideniumpting,  8004on,  99, 3156. 
Beach  erosion,  to  prevent,  73*  807. 
Bed  of,  resistanoe,  effect,  70,  ii,  843. 
Bins  for,  building,  96»  513. 
Bins  for,  materials,  96»  513. 
Blocks,  ooDcrate,   repiaoed  by,  revetments, 

01, 1107. 
Breakage  of»  98, 0968. 
Breakwaters,  stone. 

cross  sections  of,  00, 4090. 
cross  sections,  best,  00, 1831. 
designing,  98, 32S9. 
end  of,  00, 4134. 
extending,  plans  for.  Off,  3158. 
planes  of  rest,  98, 3261. 
sections  of,  00, 4062. 
sections  of,  Sandy  Bay,  00b  1186. 
setUement  of,  00, 4118. 
slopes,  designing,  98, 3361. 
spedflcatiens  for,  00^  407«. 
stability  of,  00, 4065. 
snbsUuoUire,  designing,  93, 8361. 
superstructures,  designing,  93,  3362. 
Brash  and,  crevasses,  closing,  71, 307. 
Brush  and,  dams,  building,  9ff,  2230. 
Coping  of,  breakwatflts,  OO,  4110. 
Chips,  usefulness  of,  jetties,  94, 1381. 
Classea  of,  jetties,  for,  1615. 
Coping,  90, 3836. 
Concrete,  in,  00, 078. 
Concrete,  locks,  94, 1996. 
Cost  of,  Great  Lakes,  9ff,  3157. 
Crib  dams,  stone  in,  plans  of,  96, 1434. 
Cribs,  amount  in,  90, 8578. 
Cribs,  foundations  of,  73, 123, 161, 164, 165;  73, 

206,353;  76,11,436. 
Cribs,  removed  firom»  storms,  75, 276;  77,7996, 

903. 
Crushing,  crushers,  95, 2899. 
Crushing,  machine,  96^  614. 
Crushing,  plant,  94, 2176;  95, 1678;  00, 757.     ^ 
Crushing,  strength,  80r  680. 
*    Cubes  and  slabs,  pressure  on,  effect  of,  75,  ii, 
841. 
Cutting,  94, 3307;  00, 2930. 
Cutting,  Dee  Moines  Rapids,  70, 208. 
Cutting,  locks,  93,  3001,  3006;  96,  1939;  07, 

2281. 
Cutting,  locks,  St.  ICatys  FaDs,  94, 2304. 


rr. 


Stone— Continued. 

Cutting,  speciflcatkMi  for,  oa  103«. 
I>«Uver7  ofi  jetty,  94*  380^ 
Deterioratkm  of,  jettlsB,  9ffb  014. 
Deterioration  of,  pier  sopMtiummo,  I 
Dikes,  cost,  S8v«6u 
Dikes  of,  stabler  than  oibwiMk,  Gnat  L&k^ 

06,1600. 
Dikes,  tpar,  building,  93, 2447. 
Dumping,  device  to  olear  stono  from  tee±, 

03,2131. 
Dumping,  jettlsB,  Off,  3300. 
Excessive  weli^  Port  JeffmoB  Hatwr,  74, 

ii,3n. 
Filling,  weight  of,  cribs,  68, 230. 
Fonndattons,  crib,  73,  12B,  m,  164,  !«;  73. 

206,353;  76,ii,43& 
FifundatkiDS,  economy  of,  olfaa,  83,  2321;  S7, 

2407. 
Foundatfons,  sections,  cribs,  OO,  3B7B. 
Fracture  of,  discusskm,  75,  ii,  834. 
Gravel  and,  oomparhon  of,  coDcreto  fai,  06, 

008. 
Green  stone^deterlontleB  of,  oanses,  frost,  mz-, 

98, 1916. 
Handling,  cable  hoists,  96, 17M. 
Handling,  jetties  for,  94,'IMB;  97,  ITW. 
Handling,  large,  derrick  aoows,  94, 1102. 
Handling,  locks,  94, 3a06u 
Handling,  locks,  steam  power  at,  74, 164;  7e 

661. 
Handling,  plant,  98, 188S. 
Handling,  aoowa  with  laflnad  trttsk  oo  tbeir, 

96,2788. 
Jofaits,  asphalted,  03,2494.   (Bee  Ports,  p.  IV 

of  this  Index.) 
Lead  sheets,  intarpositioo  of,  eflieot  of,  75,  ti 

836. 
Lewis-holes,  93. 8007. 
Lewis-holes,  styles,  94, 3308. 
Masonry,  Colbert  «hoals  Canal,  99,  2271. 
Hattiess  and  stone,  dams,  bniklins.  95,  SSA 
Hattress  and  stone,  jetties,  buildiag,  4MK4343. 
Mattress  and  stone,  jetties,  seetian»  94,  13^ 

00,4243. 
Movement  of,  wave  force,  78, 312. 
Paving,  shore-protecting,  68^  430. 
Pile  and  stone,  jetties,  stflcra,  effoet  of,  M. 

3547. 
Piling,  method,  94, 2908. 
Placing,  breakwaters,  93, 3300. 
Placing,  jetties,  96, 1194. 
Placing,  jetties,  undermining  of,  preveutij^ 

93,3313. 
Placing,  trestle,  brsakwaten,  93. 3227. 
Placing,  trestlework,  jetties,  94, 2S17. 
Planer,  94, 1836, 3306. 
Protective  actton,  beaches,  71,  884;  7«.  "9^ 

74,11,376. 
Quarries,  Callfomia  coast,  00b  4180. 
Quarries,  great  waste,  Califomis  ooaet,  06^ 

4180. 
Quarrying,  methods,  03,  3353;  94,  2»5;  Mi 

2205;  06, 1746, 1043;  97,  3280;  38,  1766.  tN<^ 

1887,  3032,  2773;  00,  2170,  3713,  2016,  2&> 

3514, 4124,  4476,  4837. 
Quarrying,  expense,  items  of,  97, 2277. 
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»— Continued. 

larryiag,  plant,  96»  514;  08. 3772. 
)cords»  loeks»  03»  aooa. 
»piacinSf  cifbpieB,  96*  910. 
BecToiiB,  daoBf  08»  2834. 
ad  and»  sharp  and  smooth,  advantaBH^coD- 
TBta,  OS*  3380. 

tting  of,  bnakwataiB,  00, 4134. 
cation  of,  Great  Lakes,  viotoity  of » Oft,  3180. 
e  6f,  breakwatecs,  67,  516;  70, 453;  71*  741; 
'2,  100, 918;  78, 884, 048;  70b  1707. 
e  of.  Jetties,  08*2004. 

e,  man  sise  preferable,  revetmeots,  tU  1431. 
Kific  gravity,  80, 3364. 
idflc  gravity,  delermfaiing,  7ff,  U,  833. 
bOity  of  rock  of  diflerant  density,  01, 3884. 
toary ,  details,  Distrlot  of  Ocdombia,  04, 3048. 
fern  handling  of,  locks,  74, 164;  70»  661. 
cage  of,  costly,  Harlem  River,  N.  Y.,  00, 
.07. 

Mntmctare,  oribs,  67,  333;  74, 151;  76, 11, 
». 
lerstructiire,  ioe  movement,  effect  of,  80» 

erstracture   of,   replacing   timber   super- 
.  racture,  breakwaters,  H.  D.  340,  50th,  1st. 
^  ^cntmcturs,  pien,  04, 8818. 

erstmctnrs,    sections,    breakwaters,    07, 
"98. 
bees  of  piessme,  various,  rupture,  effect  on, 
1,11,834,843. 
S,  75,  ii,  810;  03i  «0;  04, 3308. 
,  ber  and  stone,  break¥raters,  01, 2033. 
*'  ing  of,  cost  of,  Kississlppi  River,  1 1, 3303. 
»fer  from  cars  to  barge,  cheap  method,  01, 
*,353. 

ermlning,  ineventing,  jetties.  Off,  3313. 
^  'eties  of,  ctiaracter  and  strength,  7ff,  11, 810. 
•DS,  absorption,  04«  3310. 
OQS,  speciflo  gravity,  04, 8310. 
^    jne  of ,  space  fined,  ratio,  86, 840. 
"^  ^B,  sea,  concrete  for,  Off,  8036. 
-  ,  training  dike,  cheaper  than,  00^  1607. 
>  action  on,  76,  li,  506. 
^.^';hing,   displacement  method,   not  sati^ 

tory,  04,  1303. 
>*  jUng,  Jetties,  04»  1303. 
M^ea  cushions,  effect  of,  7ff,  ii,  846. 
'r-  %  cost,  locks,  87, 3484. 
c,  jetties,  84, 1106. 
,  St.  Marys  Falls,  04, 3300. 

^  ixttteial. 

twaters,  use  in,  67,  516;  70,  457;  73, 
•-   6. 
^,Jil,04,2164. 

j^;«r«es. 

orement  of  displacement,  02, 251 1. 

.  7L*lrokaii. 

I  in,  ratio,  74,  U,  377;  78, 1136. 

l)0,rliilldln«. 
v'r-,06,3063. 

Jut. 
,  ^'  ^Og,  OO,  3033. 

'%  Aige. 

^'''cwatec8,O3,3360. 
^  4niical,  Great  I^akes  piers,  06, 1821. 


Stone,  Luce— Continued. 

Handling,  deniek  scows  for,  04, 1108. 

Handling,  plant,  00^  4117. 

Jetties,  placing  in,  04, 1102. 

Jetty  ends,  objectienable  at,  01, 143L 

Not  removable  by  bydiauUo  dredges,  07, 1030. 

Omitted,  concrete  masonry,  04, 3166. 

Stone,  Lava. 

Breakwaten,  Hawaii,  H.  D.  407, 50U,  3d. 

Stone,  Loose. 

NatursldMnpntestion,  71,884;  70,806;  74, 
ii,370. 

Stone,  SmaD. 

Shore  ends  of  JettlM,  OO,  1180. 

Stone,  Submarine. 

Setting,  water  telescope,  usefhlness  of,  00, 4134. 

Stonework.   (See  pi.  58.) 

Breakwaters,  daring  construction,  01, 3318. 
Bandings,  04, 3854. 

Stoncsb  (Sea  Dans;  Water  9upplyt) 
Scows,  01, 3335. 
Plant,  U.  S.,  whari,  Cleveland,  H.  D.  370, 

50th,  3d. 
River  regulation.  Red  River  of  the  North, 

H.  D.  616, 63d,  3d. 
Water,  drinldtng,  H.  D.  343, 01st,  2d. 

Storage  Depot. 

Need  for,  U.  8.  works,  03k  3130. 

Storage  Platforms. 
Jetties,  00,  444S. 

Storage  Shed. 

Torpedossk  08^640. 

Storage,  Water. 

Utilisathm  of,  Mlsrisslppi  River,  01,  2«)0i 

Storehouses. 

Bufiding,  Alaska,  07, 3404. 
Various  types^  02, 3734. 

Storms.   (See Hurricanes;  Rain.) 

Besehes,  effect  on;  St.  Andrews  Bay,  H.  D. 
12, 61st,»l8t. 

Breakwaters,  concrete,  effect,  01, 3318;  00*  68. 

Channels,  effect  on,  Padflo  coast,  H.  D  061, 
60th,  1st. 

Effect  of.  Fort  Caswell,  04^  000. 

Effect  of,  St.  Andrews  Bay,  Cal.,  H.  D.  13, 
6Ist,  1st. 

Force  of,  Great  Lakes,  06, 1700. 

Great  Lakes,  character  of  storms,  H.  D.  900, 
Seth,  1st. 

Jetties,  effect  on,  01, 403;  03, 1136. 

Jetties,  withstanding  terrific  storms,  Galves- 
ton, 01, 1036. 

Protection  from.  Gulf  coasts,  03, 1348. 

River  bars,  caose  of,  68,  HI;  77, 067. 

River  currents,  effect  on,  07, 2777. 

Shores,  effect  of  storms  on,  H.  D.  328, 6l8t,  2d. 

Vessel  damage,  entrance  to  harbors.  Great 
Lakes,  H.  D.  82, 50th,  3d. 

Waves,  effect' on,  jetties,  04, 1105. 

Strains.    (See  Dams;  Gates;  Locks;  Streeses.) 
Calculations,  hydraulic  gates,  7IS,  911. 
Discussion,  lock  gates,  72,  453,  460;  75,  910; 
•  78,734,742,1338. 

Discussion,  movable  dams,  07, 3956. 
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Stratus— Ooniinued. 

Movable  dams,  75^  (180, 010;  7%  il,  43. 
Tabular  aroh  hrUlsm,  75,  ii,  680;  77,  1000, 
1102. 

Strata.   (See  Borings;  Land.) 
AitesiaD  well,  S.  C,  08, 804. 

Streams.   (See  RiverB;  Waterways.) 
Bear-trap  dams,  utility,  96, 1641. 
Bottom  tester,  88,  081. 
OorporaUons,  rlghte  of.  Off,  010. 
Divefskm  of,  raeervolr  sites,  06, 3068. 
Flow  of,  diagramming,  Temiessee  Rhrer,  H.  D. 

781, 60th,  1st. 
Flow  of,  genersl  equation,  H.  D.  779, 61st,  Od. 
Pulsations  in,  60,  504;  71, 069;  72, 1033, 1040. 

Stnams,  Navigable. 

Definition  of,  U.  S.  and  State,  Grand  and 
Green  Rlveis,  H.'  D.  053, 61st,  ad. 

Water  power,  riparian  ri^ts,  H.  D.  781,  60th, 
1st. 

Water-power  works,  oast  of,  Mosde  Shoals, 
H.D.  781, 60th,  1st. 

Streets. 

Paving,  ancient  Roman  cities,  67, 627. 

Stresses.   (See  (Hktes;  Locks;  Strains.) 
Caknilating,  lock  gates,  Off,  3037. 

Stamps.   (See  Snags.) 

Blasting,  methods,  parties,  96, 1623. 

Removing,  economical  methods,  96, 1622. 
Sabstructures.  (See  Breakwaters;  Jetties;  Piers; 
Superstructures.) 

Breakwater,  99, 1350, 1361. 

Designing,  stone  breakwaters,  98, 3261. 

Passes,  movable  dams,  97, 2546. 

Walls  of,  parting,  breakwater,  99, 3140. 

Saetlon  Dredges.   (See  Dredges.) 

Altering  from  end  to  side,  USsBisBippi  River, 

Off,  1652. 

Suction  Head. 

Forms  of,  hydiaulio  dxedgss,  and  effect  of 
various  forms,  08,  S.,  146.  • 

Sugar. 

Cultivation  ot,  a  principal  Industry  of  the 
Hawaiian  Islands,  H.  D.  609, 6ad,  2d. 

Sulpliur. 

Cement  briquettes,  for  repair  of,  01, 022. 

Supostructures.    (See  Breakwaters;  Concrete; 

Cribs;  Masonry;  Piers;  Stones;  Substructures.) 
Average  durability,  cribs,  84, 2020;  87, 2111. 
Breakwaters,  94, 2412;  98, 2770;  99, 1350, 1351; 

00,4068. 
Building,  improved  methods,  crib  pleis,  96, 

2966. 
Cast-iron  facing,  cribs,  87, 2060. 
Concrete  and  stone,  crib  piers,  97, 3075. 
Crib  breakwaters,  placing  in,  00, 4134. 
Cribs,  71,  216;  78,  1188;  89,  2365;  90,  2814; 

96,2952. 
Modified  form,  cribs,  83, 1808. 
Parapet,  form  of,  cribs,  84, 2144;  8ff,  2279, 2307; 

87, 2382. 
Parapet,  piera,  84, 2144;  8ff,  2279,  2307. 
Sheathing  of,  breakwaters,  00, 4068. 
Stone  breakwaters,  93, 3261. 


Supcntmctores,  Concrete  In.    (S«e  it^ 

waters.) 
Advantages,  brealEwaterB,  Off,  3138. 
Breakwaters,  88,  703,  2270;  86,  119:  87  i-v 

504,  2000,  2060,  2111.  2353,  23G;  08, 2^-  ^ 

4125. 
Breakwaters,  building,  96,  2365,  23>?.  r4 

97,9060;  98,2753;  90, 9057;  00, 412i 
BuBdJng,  90, 1020. 
Building,  piers,  OO,  4102. 
Cribs,  87, 2Q60, 2111, 8363, 2963;  06, 2»4i 
Failure  of,  breakwaten,  81,  2674. 
Piers,  98, 2226;  99, 2544;  00, 4061 
Pleis,  over,  03, 1888. 
Repairing,  breakwaten,  04^  4102. 
Rubbiestone  hearting,  bieakwatm.  99,  )«>. 
Sections  of,  breakwafeets,  98, 3676. 

Superstructure,  Bfasonry. 

Disadvantages,  pien,  66,  iv,  157,  I63: 67.  -; 

222, 226, 228. 
Foundations,  orlbs,  67,  222;  74,  I3I;  7K,  z, 

390. 
Foundations,  ffedling,  67, 222. 
Piers,  66,  iv,  157,  163;  76,  il,  390;  78,  vt 

79, 1524. 

Superstmeture,  OkL 

Removing,  breakwaters,  OOb  4127. 

Supostmctures,  Sloplns. 

Piers,  71,215. 

Suifaees.   (See  Canals;  Rivers.) 

Slopes  of,  St.  Jobm  River,  Fla,  H.  P  C 
6l8t,  2d. 

Surfaces,  Sloping. 

Wave  action  on,  70, 196. 

Suifadng. 

Roads,  03, 2450. 

Surveys.  (See  Bases;  Battlefldds:  Beoch  Mic 
Borings;  Bridges;  Canals;  Dams:  I'i 
Dredging;  Bxaminations;  Harbors  cf  ^• 
age;  Ice;  Lakes;  Levees;  Levelisf:;  -■<' 
Meters;  Plotting;  Soondiiigs:  Toper-i: 
Triangulation;  also  Vol.  I,  p.  23.;  vn«  ** 
pi.  72.) 
Astronomical  observations,  97, 4076. 

Austrian,  76,  ill,  158, 166. 

Barometer,  use  of,  P.  P.  No.  15,  C.  E. 

Bars,  97, 1638. 

Base  lines,  coast  survey,  68, 939. 

Base  lines,  MaoUnao,  97, 4077. 

Base  lines,  measurements,  Mackinac,  98.  * 

Base  lines,  measuring,  93, 4360. 

Base  lines,  measuring,  Galveston.  98«  \^'- 

Base  lines,  measuring,  Soo,  93,  i3ti0. 

Bases,  measuring.  Red  River,  93,  l^ 

BatUeflelds,  74,11,  476. 

Belgian,  76,  ill,  214. 

Bench  marks.  Great  Lakes,  03, 2683. 

Black  Hflls,  74,  U,  628. 

Borings,  96, 3901. 

Bottom  tester,  88, 931. 

Brass  topes,  tests  of,  93, 1926. 

Bridges,  96, 3890;  98, 3576. 

BuUetins,  methods  of  issue,  Great  l^  -^ 
2533. 

Camps,  9ff,  424S, 


5  p.  2624  for  ex- 1 

lanations,  etc.    J 
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veys — ContinuecL 

Canals,  9S,  8124;  06, 1068, 380O;  97,  »70;  90, 

1735. 
CamUs,  Atlantio  ooort,  H.  D.  891,  «9d,  ad. 
Canab,  methods,  Paget  Sound  waters,  96i, 

3365. 
Chart  rBprodoctlan,  special  methods,  08»  2518. 
Commercial  neoosity  for,  great;  Qraat  Lakes, 

07,849. 
Comxjarison  of  reoent  with  other  surveys, 

Mississippi  River,  05, 8.,  43. 
Comparisoiis,   mueUabHity   of,   when   made 

short  time  apart,  11, 1503. 
Comparator,  use  of,  lake  surveys,  68, 044. 
Computing,  Missouri  River,  94«  1753. 
Conducting,  instructions  of  Gen.  Wanen,  68, 

303. 
Cost,  Mississippi  River,  11, 1038, 3381. 
Cross-section  woric,  Illinois  and  Mississippi 

Canal,  94, 3178. 
DaU,  index  to,  MissiaBipiii  River,  95, 3706. 
Dikes,  97, 3037. 
Dredging,  94, 2815;  95, 3605. 
Electric  power  dams,  94, 1780. 
Elevation  monument,  setting,  Jeflenon  City, 

Mo.,  94, 3065. 
English,  76,111,133. 
Emopean,  organisation,  76,  ill,  137. 
European,  government,  76,  ill,  128. 
Expense,  reducing,  Mississippi  River,  10, 3041. 
Feeder  lines,  canals,  96, 3656. 
Field  organisation,  survey,  Mississippi  River. 

14-root  channel,  H.  D.  SO,  01st,  Ist. 
Field   work,   instructions,   Lockport   to   St 

Louis,  H.  D.  303, 50th,  1st. 
Geodetic  monument,  setting,  Jefferson  City, 

Mo.,  94,  3065. 
Great  Lakes  ship  channel,  94, 3363. 
Gurley's  transit,  inferiority  of,  78,  638;  74, 726. 
Harbor  of  refuge,  methods,  Cape  Lookout,  97, 

1433. 
HeliotEOpe,  use  of,  67,  584;  78, 1307. 
Instructions,  general,  03, 1010. 
Instruments,  data,  index  to,  Mississippi  River, 

95, 3700. 
Instruments,  lake  survey,  70b  553. 
Irish,  76,  iii,  138. 
Italian,  76,  iii,  168, 180. 
Lakes,  Instruments,  errofs,  determining,  72, 

1048,1103;  76,111,64. 
Lake  shores,  methods,  93, 4372. 
Land  office  and  other,  connecting,  difficulties 

of,  68,  302. 
Levees,  96, 3721;  97, 2127. 
Levees,  connecting,  00, 2500. 
Lighthouse,  site,  Chicago  Harbor,  94, 2133. 
Locks  and  dams,  11, 1861. 
Locks  and  dams,  for,  methods,   Allegheny 

River,  96, 2214. 
Magnetic  dip,  lakes,  98, 3760. 
Magnetic  declination,  lakes,  98, 3760. 
Magnetic  work,  97, 4076. 
Meridian  stone,  setting,  Jefferson  City,  Mo., 

94,3065. 
Metallic  tapes,  comparison  of,  93, 1933. 
Methods,  88,  1005;  90,  1333,  1375,  1674;  91, 
1622;  92,  547;  95,  4221,  4228;  00,  2071. 

30462*— H.  Doc.  740,  63-2— vol  2- 


Sarveys— Continued. 

Methods,  Alabama  River,  96, 1403. 
Methods,  Allegheny  River,  99, 3430. 
Methods,  Aransas  Pass,  00, 3338. 
Methods,  Bayou  Teche,  La.,  H.  D.  537,  50th, 

1st. 
Methods,  best.  Red  River,  00, 3401. 
Methods,  Big  Sandy  River,  00, 3403. 
Methods,  Biscayne  Bay,  97, 1804. 
Methods,  Black  and  Ouachita  Riven,  00, 3513, 

3540. 
-Methods,  Boston,  98, 890. 
Methods,  Braios  River,  97, 1836;  00, 2436. 
Methods,  Cape  Lookout,  00, 1835. 
Methods,  Cleveland  Harbor,  98, 2732. 
Methods,  Columbia  River,  68,  877;  93,  3391, 

95,  3538. 
Methods,  Congaxee  River,  00, 1866. 
Methods,  Connecticut  River,  68,  757;  78,  298, 

304;  H.  D.  231, 68th,  3d;  H.  D.  1204, 61st,  3d. 
Methods,  Coosa  River,  98,  1420;  05,  1370; 

H.  D.  319,  58th,  3d. 
Methods,  Crystal  River,  00, 20%. 
Methods,  details.  Great  Lakes  surveys,  02, 
*    3838. 

Methods,  Dianuil  Swamp  Canal,  96, 1068. 
Methods,  Doboy  Bar,  97, 1543. 
Methods,  Exeter  River,  97, 818. 
Methods,  exploration,  40th  parallel,  71, 1028. 
Methods,  final  survey  Arch  Rock,  San  Fran- 
cisco Bay,  01, 3413. 
Methods,  Fork^  Deer  River,  95,  3270;  97, 

3237. 
Methods,  Fox  River,  97, 2780. 
Methods,  French  Broad  River,  00, 3021, 3062. 
Methods,  Gasconade  River,  96, 3800. 
Methods,  Grand  River,  La.,  01, 1897. 
Methods,  Grays  Harbor,  98, 3063. 
Methods,  Kalamasoo  River,  98, 2539. 
Methods,  lake  survey,  68,  931;  72,  1081;  76, 

iii,9,70, 120;  92,3417. 
Methods,  Licking  River,  00, 3164. 
Methods,  Merrimac  River.  96, 618. 
Methods,  Mississippi  River,  72,  334;  77,  1106, 

1196;  78,  1006;  94,  2767;  96,  3721;  99,  2140, 

3372;  04,  S.,  341;  05,  S.,  78. 
Methods,  Mbsouri  River,  93,  2315;  94,  1749; 

96,3707. 
Methods,  Ohio  River,  93,  2450;  97,  2338;  98, 

3050;  00, 3199, 3203, 3223. 
Methods,  Olympfa  Harbor,  93, 3417. 
Methods,  Orange  River,  00, 2037. 
Methods,  Ouachita  and  Black  Rivers,  96, 1505; 

98,1604. 
Methods,  Puget  Sound  waters,  93,  3421;  95, 

8424. 
Methods,  Punta  Rosa  to  Charlotte,  00, 2046. 
Methods,  Red  River,  93, 1026;  94, 1330. 
Methods,  reservoir  sites,  98, 2879. 
Methods,  Rock  Island  Rapids,  72, 334. 
Methods,  Rockland  Harbor,  flHB,  582. 
Methods,  St.  Johns  River,  00, 1976. 
Methods,  Sabine  Lake,  97, 1789. 
Methods,  Sandusky  Harbor,  98, 2716. 
Methods,  Sarasota  Bay  to  Lemon  Bay,  00^ 

2063. 
Methods,  shore  lines,  92, 342& 

-66 
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Surveys— Contlnaed. 

Methods,  Southwest  PasSj  09, 1871. 
Methods,  Starve  lalfiad  Reef,  Lake  Erie,  98, 

2707. 
Methods,  Tampa  Bay,  97, 1508. 
Methods,  Tennessee  River,  93,  2335;  96, 1946, 

2036. 
Methods,    upper    Dlinois   and    Des    Plaines 

Rhren,  00, 3862. 
Methods,  upper  White  River,  00, 2600. 
Methods,  Warrior  River,  and  Five  Mile  Creek, 

09,1735. 
Methods,  WeUfleet  Harbor,  Mass.,  72,  969. 
Methods,  White  River,  97, 2487. 
Methods,  Willamette  River,  96, 3318. 
Methods,  Yasoo  River,  96, 1615. 
Military  trail,  Alaska,  H.  D.  102, 58th,  3d. 
Mississippi  River,  97, 3620;  98, 3214. 
Missouri  River,  index  to,  94, 3113. 
Movable  dams,  95, 1899. 
Moving  camps,  methods,  98, 1837. 
Nomenclature,  Lockport  to  St.  Louis,  H.  D 

263, 59th,  1st. 
Northern  and  northwestern   lakes,  70,  535; 

71,  062;  72,  1031;  73,  1170;  74, 11,  402;  76, 

ill,  3;  77,1105. 
Observations,  lake  surveys,  73,  1195;  74,  11, 

440;  77, 1181. 
Ohio  Canals,  96, 3005. 
One  htmdred  meter  tajMB,  tests,  00^2323. 
Organisation,  Mississippi  River,   H.   D.  50, 

61st,  1st. 
Organisation,  parties,  01, 2532;  OA,  1369. 
Parties,  Missouri  River,  94, 1749. 
Parties,  organization,  ioe  surveys,  9ff,  4236. 
Plan,  St.  Marys  River,  95, 4228. 
Platting,  abedssas  and  ordinates,  by,  63,  430, 

431. 
Platting,  Missouri  River,  94«  1753. 
Property  required,  01, 1833. 
Prussian,  76,  iii,  140, 156. 
Quarter  boats,  97, 2338. 
Refraction,  91, 1899. 
Reservoir  sites,  98, 2878, 2879. 
River  dams,  00, 3203. 
Roads,  Alaska,  H.  D.  192, 58th,  3d. 
Roads,  wagon,  05, 2839. 
Rocks,  submerged,  01, 1017. 
Russian,  76,  iii,  214. 
Scotch,  76,  ill,  138. 
Shore  Unas,  methods,  95,  4040. 
Shore-line  work,  substitutes  for  tertiary  flags. 

Shores,  lakes,  93, 4372.        / 

Signals,  lake  surveys,  72, 1103. 

Sites,  locks  and  dams,  05, 945. 

Spanish,  76,  iii,  181. 

Stadia,  use  of,  distances,  measuring,  72, 1107. 

Standard  measurements  of,  comparison,  68, 

940;  71, 067,  991;  74,  U,  444,  446. 
Standard  measurements  of,  correction,  71, 963, 

086,  991;  74,  ii,  405,  410. 
Standard  measurements  of,  detennination  of, 

68, 937;  72, 1046;  77, 1110. 
Standard  measurements  of,  lake  survey,  75, 

11,854,004;  76,111,6,79. 


Sarreys— Continnsd. 

Standard  meaaaremeofs  of,  Ingth  of,  es. 

987,947. 
Stations,  index  to,  areat  Lakes,  U.  S.  >Ui  ^ 

datum,  03, 2745. 
Stations,  twist  of,  72,  1103;  73,  llH;  75,  i 

913. 
Steel  t^MB  for,  tests  of,  03, 192& 
Swede,  76,  iii,  193, 212. 
Sweep,  wire,  eoQUomy  of,  00, 2496. 
Swiss,  76,  iU,  189, 192. 
Ti^MS,  measure  of,  fonnula  for,  93,  l^K 
Targets,  05, 4248. 
Targets,  St.  Marys  River,  95, 424S. 
Transit  for,  72, 1048, 1103. 
Traverse  line,  methods  by,  98, 1606. 
Tents,  portable  foundations,  98,  l$37. 
Watep-power  valnes,  determining.  05,  W. 
West  of  100th  meridian,  75,  ii,  923. 
Without  instruments,  methods,  94, 2aTl 

Smveys,  G«QlOKlcaL 

Fortieth  parallel,  76,  iii,  217. 

8iifv«yB,  H^rdrogi^^bk. 

Methods,  novel,  02, 2773. 
Platting  methods,  novel,  02, 2512. 

SufvcyB,  TOposraphlcaL 

Missouri  Rhrer,  94»  8113. 

Surveys,  Be^ 

Astronomical  work,  94, 3332. 
Details,  Lake  Superior,  02, 2840. 
Details,  St.  Clair  River,  etc.,  02,  znL 
Methods,  St.  Marys  River,  93,  e3M  94,  ^ 

97,  4074. 
St.  Marys  River,  93,  4358;  94, 3317;  95. '  < 

97,4070. 

Siispaiflkiii  BiMges* 

69,  306;  71,  218,  406,  425,  432,  446;  78,  ir 
Niagua,  71,  218;  78, 1075. 
Ohio  River,  71, 405, 425;  79, 140. 
WheeUng,  71, 405,  425. 

Swamps.  (See  Lands.) 

<«Swasli.'* 

Underwater  movement  dangerous  to  itr: 
Momtefey  Bay,  H.  D.  557, 59tb,  ut 

Smttifltag*  (See  Examinations.) 
Apparatus,  soundings,  96, 4066. 
ObstniotkBis,  finding,  04,  4064.  (iv« 

veys.) 
Rock  removing,  96, 4088. 
Shosb,  emminatJon  of,  96, 4082. 
Soondinipi,  92, 3418;  94,3428. 

SwesiH  wivsa  (See  Survsys.) 

Great  Lakes  surveys,  00^  2408;  06,  tf- 
Shoals,  finding,  07t  847. 

SiralL 

Formnla,  dams,  87,  VKA, 
Pxeventtaig,  Didmii,  H.  D.  8K,  aRkt  >i 

SwItebboaM. 

Eleotrlc  plant,  gun  batteries,  00, 850. 
Switches.    (See  Forts,  p.  1797  of  tbb  13^3 
Torpedoes,  89, 4n. 
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BiwtiD|Rick,aKta. 
>ok*-   (SnCitte.) 
Dndgn,  bjdnollc,  «>«,  B.,  US. 


BaKHbm  antartBt,  87,  JIM;  SS,  ITWi  M 

ins. 

C<rnetlim  ol,  bMe4liw  musurhir,  M.  T». 
M ewrtnc,  lonniik,  M,  IW». 
Unnirinc,  Motlm  bdwa  tor,  va,  USS 
M««artag,  TBnhr  tir,  B8,  IWO, 

CompMlwii,  BiTTBTi,  BS,  ins. 
irsMPnettM. 

HMtonaa.  buOdtai,  Ml.  tn. 

WQtets  Point.  ««,*«. 
■■"•^    (BaeSamjFi.) 


(SnU 


''''''■ncalatkRi,  01,  g.,  ig. 
'■    (BeeCML) 
Suid  lad,  pIMMd  proleoUng.  TO,  IMl. 

CmcntB,  BdlMdBD  of,  imrnitliij,  98,  T78. 

I«™e«,o».8.,  17. 

Ca>t,fH,>7S& 

tS«  Forte,  p.  17W  of  thli  Ir 


,  73.  UM;  74.  U,  « 
rranamlrton  by,  Tifcclty,  8.  Ki.  D.  <3,  3«t 
(SMPotti,  p.  ijVToItbliladax.J 


HjNlrmatlo  dradeai,  es,  alsl. 
■nW.    (Sea  Bumys.) 

Portable  toundalloni,  nirvey  porttes,  98, 1837. 

AbnnoB    Irom    pttai,    uneipajled,    Coluoibh 
Blver,  OS.  STl. 

■,  dsatrucUon  ol,  78,  Slfl;  SO,  IMl 


If  BKBtiut,  79,  ttaa,  B37. 


781. 
Crlbi,<l< 


•>  of,  78,  U,  M. 
a,  IMtta,  89,  lim  Sfl.  »I2. 
Palmatto  proof  igKfiHt,  88,  dia;  71,  Mb. 
Pnalattl«,  QO,M7S. 
Ptiii,  divtTuctlon  of,  93,  aug. 
PQm,  dlfliraiit  kbula  of,  ttttet  od,  SS.  ah,  fia, 

71,S31,&3«,MB;  7«,tB7. 
PDb  attwtkad,  Mb  to  dtaoOTM,  97.  KJl. 
pllework,  pnitactlaa,  08,  7H,  XIL 
Prowctlon  agalmt,  bTdnoUa  oKiUDt  lur,  76, 


(t,  pQn,  80, 
800, 1131;  74,  7GT:  70,  U,  (M. 


Ukti^71.liaL  '^ 

npnattm,  lomiQQjQ 
Deptliot.litai.Tl.iOM' 
milrts. 

Anchor  bolts  nl  without,  gun  i 
CoDCTBta  pla  anutmctlon,  01,  J 


of,  71,  »41 
RavBga  of,  cypna  >taia[B,  70, 317. 
RsT^u  of,  Oilvoton  Bay,  88, 813;  76,  570. 
Rava«M  of,  La«u,  Dal.,  71,  H7. 
Ravigia  ol,  WOmlOKton  Harbor,  Cal.,  78, 1392. 
Sand-ambaddnl  tlmbaa  proof  agtfaM,  7S,eooi 

74, 787. 
Scaicfly  of,  Hnmboldt  Bay,  94,  WW. 
Ttmbar,  Araiuai  Pan.  88, 1314. 
TrtstI*    wnfc,    dopradatloiu    In,    Colombia 
River,  07,  nW. 
TarmlDBli. 

Comnun:*,  dMiIno  of,  naglaet  af  tanntaala  ■ 

oauH,  Uimmn  Rlw,  H.  D.  ItV,  MRb,  M. 
Congcatkm,  New  YDik,  H.  D.  lUO,  BMh,  M. 
FacllltlM  at,  ImponaDt,  waterway  trnprova. 

moot,  10,  are. 

Baihoraf*.  turn,  pU™  ^  tombial*,  Jatnalc* 

Bay,  H.  D.  laofl,  aOth,«. 
InadaquBcy,    nBix>'i>''''"fy    lor,    CtaailiHtan, 

8.  C,  H.D.MS.  Bad,*]. 
Rlrtr  ttafBo,   notabia  madem   Mtnfa,   tar- 

niloala,  is,  2309. 
Valua,  TaniiHBaa  River,  H.  D.  3W,  Bid,  M. 
Waterwayj,  Intracoartat,  H.  D.  SSI,**!!  *1- 
Terra  Cotta. 

Buildings,  »e,«)Ii;  04,3^44,3851- 
Cetnant  mortat,  allect  on,  »e,  2803. 
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TBrttofy  TilBngtilBtloB.   (So  Trtongiilmtinn  ) 


lOO^netcr  tapts,  aunrtys,  00. 2328. 

T-hMds.   (SeeDlkos.) 

Strengthflnliig  dlkn,  98»  1863. 


EiTon,  comctiaii  of,  70*  1062. 
Tsitsor,  LokeSur^y,  74,11, 456. 

TMalAetkm. 
76.380. 

Tidal  Bastais. 

VlsWB,  WashJjigton,  D.  C,  10. 2870. 

Tidal  Computliig. 

8t.  Johns  River.  03, 1634. 

TMalDBta. 

Bnmswldc  Harbor,  90, 14B6. 

Tidal  Ofcaawattani 

AlidMma  BWv,  7%  828. 

AimapoUi  Harbor,  8i«  873, 874. 

AUantlo  City,  81,  888;  87«  818. 

Baltimon,  88*888. 

BiaMt  Btvw,  97»  188B. 

Bnsiards  Bay,  74, 11,  Vk 

Calais,  lie.,  87, 47& 

Caps FMrBiv«r,7e» 818;  77,830;  80,680,706, 

712;  81,027,040;  88,007. 
Cbaitestoa  Harbor,  78, 480;  78, 844, 546, 640. 
Colambia  Bhrar,  81, 2880, 2680. 
Comacmwit  Biw,  ^  764^  766;  78.  378;  88, 

626. 
Dalawara  Bivw  and  Bay,  78^  2«n  80, 716, 730, 

783;  81,  82X 
Exeter  Harbor,  N.  H.,  81,  406;  88,  604. 
aahraftoi>  Bay,  66, 602;  74,  782;  77,  463;  80, 

1210;  86,  1800, 1816. 
OalTBiton  Htfbor,  06, 1801;  96, 1620. 
Gulf  of  lfezk»,  74,  783, 701;  77,  461. 
HartiDid,  Conn.,  80, 404. 
Houaatonle  Rtvar,  71,  770, 786;  78, 1013. 
Hudson  Bhar,  66.  hr,  207,  200,  214;  68.  716; 

76,11,284;  86,670;  94,726. 
JaokaooTlile,  Fla.,  87, 1220. 
James  River,  73,  778;  74, 11,  43;  76,  U,  75,  81; 

76,  204;  77,  288;  78,  466,  460;  80b  660,  661; 

81,806;  88,686;  94,016. 
JoDSsport,  Me.,  80b  061;  81, 461. 
Kennebeo  River,  88, 422. 
Lake  Michigan,  66»  iv,  03;  72, 1035. 
Long  Island,  78,013. 
Mississippi  River,  76, 660;  00»  4757. 
Nantiooke  River,  Md.,  80, 731. 
Nantuoket  Harbor,  80, 420;  86, 565. 
Narragansett  Bay,  81, 56L 
Newbury  port  Harbor,  81,  SOL 
New  Haven  Harbor,  72, 870. 
Now  York  Harbor,  80, 532;  85, 777. 
Ocraooke  Inlet,  94,  OQOi 
Pawtuoket  River,  71,  736,  738;  74, 11,  230, 287. 
Pensaoola  Harbor,  91, 172& 
Penobsoot  River,  88,  420. 
Portland  Harbor,  Oieg.,  87, 2507. 
Potomac  River,  76, 357;  83, 781. 
Providonoe  Harbor,  73, 071;  80, 379, 387. 
RanooCBS  River,  N.  J.,  81, 708. 


Savannah  B^« 


TMsLl  Obaaivntioiis— Continned. 
St.  Angosthie,  88,  lUL 
St.  Croix  River,  67, 503. 
Sabfaia  Pass,  88, 1481;  86,1280. 
Savannah  Harbor,  76,  738;  79^  748;  82,  u-^ 

94,1137. 
Savannah  River  and  Hartnr,  88,  Iff :;  ^ 

1303;  90,  1267;  91,  1576;  98,  1305,  USL 
Stonfaigton  Harbor,  79,  910;  74,  il,  2e  n 

826. 
Taunton  River,  73,  OSO. 
Thames  River,  78, 830. 
Woods  Hole,  Mass.,  81,  648l 

Tidal  Banco. 

Boston,  88, 448. 
Connecticut  Biver,  88, 680. 
Jetties,  various,  96,  3581. 
Manchester,  Mass.,  88, 487. 
Baritan  Bay,  N.  J.,  88, 634. 
WeUfleet  Harbor,  88, 480. 

Tidal  Syatom. 

North  Atlantie  ooast,  74,  U,  180, 180. 

Tidal  ToliuiMa. 

Savannah  Harbor,  varloua  yean,  96, 12&    \ 

Tidal  Wavea. 

Action  of,  68, 786. 
Callft>mla,77,000. 
Height,  ratio  of 

94,1137. 
Bate  of  movement,  73,  003. 
Shape  of,  68, 706. 

Tides.    (See  Floods;  Oauges;  Harbors;  BeGEr:v 

Tidal  Observations.) 
Bars,  effect  on,  harbors,  96, 1190. 
Bottom  during  ebb  and  flood,  99, 1S4L 
Bridges,  flow  by,  74, 11, 234. 
Bridgss,  pl8r80f,efiect  of,  74, 11, 156»  3M 
Changes  in,  Harlem  Biver,  96, 848. 
Channel  bottoms.  eOeet  on,  99, 134L 
Complicated,  Padflc  coast,  76, 11,  756l 
Discharge,  Charleston  Harbor,  96, 1422. 
Diversion,  Savannah,  76, 435. 
Estuaries,  actfcm  in,  66»  iv,  66,  n%:  68,  ^ 

74,  11, 370;  76.  U,  106;  76, 460. 
Galveston  Harbor,  98. 1606. 
Gauges,  seU-readlng,  08,  2514. 
Ganging,  94, 1138. 

Harbors,  exdaskm  from,  effect,  76, 47L 
Harboia,  Harlem  Biver,  96, 8fL 
Harbors,  Savannah  Harbor,  96b  1222. 
Heights  of,  Christiana  River,  96, 9SS. 
Heights  of,  Hudson  Biver,  oi6, 826. 
Hudson  River,  96, 001. 
Influence  of,  readi  of,  Ocraooke  Inlet,  H 

1012. 
Jetties,  effect  of,  71, 750;  79, 830;  78.  sn 
Jetties,  efEeot  upon,  Bisoayne  Bay,  Fb.,  E  D 

664,02d,2d. 
Lakes,  66.  iv,  03:  78, 1036;  76, 1172. 
Locks,  tidal,  Ihctora  goveratog  ciiDiB»,  64*11^ 
Locks,  tidal,  Intraooastal  waterways,  B.  r 

801, 621, 2d. 
Northern  and  northwestern  lakes,  7S,  llTl 
Observations,  improvement  in  methods.  ?~ 

Johns  Ri\ier,  H.  D.  611, 6lst,  ad. 


r8eep.2624forez-1 
L  planatlons,  etc.    J 
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iMes-GoDttaiiiBd. 

Obstructions,  brid«B  pkn,  M,  717;  60,  388; 

74.U,U8»»4. 
ObstnieUons,  riven,  effect,  74,  il,  50,  IM. 
OsdUAtkm  of,  73,  MS,  1001. 
OKOattai  of,  OcneoiDB  Inlet,  94,  W». 
P^eoUtf  aetton  ^,  Boeton,  08, 88& 
Betaidatlon,  Staten  Iriand,  73,  MS. 
Riv6n,efbGton,e8»010;  78.018. 
Shallow  water,  effect  of,  7*,  tt,  27». 
Strong  conents,  05,  ittS. 
Theory  of,  7a,  waft. 
Tidal  carves,  St.  Johns  Rhrer,  H.  D.  611, 

eift,91 

TideKaii8Bs,79,86& 
"^^  ffUBH,  BeM^esiBteriiig,  00.  M77. 
Tide  graces,  Bwlnomlsh  Skmgh,  05, 84SB. 
Tide  range,  CliHtaBtan  Httbor,  06. 1180. 
"I^  raogB,  Jetties,  various,  Ofi»  SfiSL 
Torrential  velocity  of,  Swinomlsh  Bloagh,  08, 
8077. 

Velocity  of,  Galveston  Bay,  68.  UO. 
Velocity  of,  Long  Uland  Soond,  73.  W3. 
Vdodty  of,  Misiiasippi  River,  Breton  Island 

Pmb,  74, 790. 
Velocity  of,  Ocraooke  Inlet,  94. 090. 
Velocity  of,  tidal  basins,  78,  008;  74,  It,  STB, 

»0;  78,668. 
Vtdmnes,  changes  fai.  Savannah  Harbor,  06, 


Wind,  effect  of,  78, 068, 1001. 
ndes,BU». 

^Jood  tides  and,  botton  during,  00,  ia4L 
Flood  tides  and,  compntatkins,  00,  UH. 
Flood  tides  and,  gauging.  Savannah  River,  04» 
1138. 

nd«o.nood. 

P^fraafning,  gsugn  readjustneots,  06^  1«0. 

SvK  *!***■  "**'  «>n»P«tatlons,  00, 1277. 
Ebb  tides  and,  ganging.  Savannah  River,  04, 
1138. 

nanes  at,  cbangeo  of.  South  Pms,  96, 1482. 
ndea,Low. 

Current  observations  at  low  tide  unsatbflMV 
tory,  Mobfle  Harbor,  H.  D.  667, 61st,  ad, 

wnuidings,  reducing,  78,  ii,  77. 
^Ues,  Oppoatnf . 

Confluence  of,  bars  at,  74»  U,  3& 
^Mda.   (See  Iran.) 

Buckling,  oonecting,  oo,  8818. 
ne-roda,  Inm. 

Cribe,  steengthening  of,  08, 1044 
Pile  pieis,  68, 166. 

rics. 

strand  ties.  dfta.,Oa.j«. 
nte,Holi»w. 

Wallsof,fcftfc   (Seep.i7WoftliteIndex.) 
nies,Slied. 

Water  gauges  Of,  99, 2804 
Wint.    (See  Batteries.) 

Brick  better  than,  ftiepiooflng,  04, 3837. 

Flooring,  04, 3838 

0.m  batteries,  Qoi  808, 082. 

"""  °^*«rt»,  cefllnge  of,  90, 78fi;  00, 840. 

Gun  batt^ies,  walls,  99,  786;  00, 849. 


Ttanli^r-      (See  Cribs;   Gates;  Locks;   Ltimber; 
Piera.) 

Absorption  of  wator,  00, 2688. 
Artificial  pteaervatkin,  71,  042. 
Gheatntt  tteaber,  tenio-proaf ,  78, 080. 
Comprenive  strength,  76, 041. 
Ccoorete  to  replaoe,  dam  abotOMnts,  11.  210a 
Creoaottoc,  «floet  of,  68, 144;  74, 211,  212l 
Decay,  preventinc,  00*  4002. 
Dflon  of  eoneseiB  «id,  87,  099. 
DovetallB,  boMloc  poww,  84, 2000. 
Drlfttiolts,  holding  power,  84, 2051. 
Factors  govwninc  iM  of,  plais,  01, 2B08. 
Ftoatlno  of  tlartiw  and  logs,  lagolaUoos,  OU 


Foimdatkins  of,  oonorsto  pleta,  08, 2228. 
FornidrnttoM  of,  Sterns,  00^  2771. 
Foundations  of,  looks,  0^  sni. 
Old  timber  in  braakwatefs,  01, 1072. 
PwMTving,  hydrocarbon   processes,  60b  28; 
73^1006;  7%  802. 

^nteryfng,  hydrooarbon  proossseo,  laOuje.  70. 
1668. 

PwMTvtag,  kick  gates,  78.  TSa 
^TtmrvtDg,  prooeans,  Seaiy's,  68. 38, 144 
Proteotkm  of,  coal  tar,  cribs,  60,  28. 
Protection  of,  bydfoosrbon  process  a  flUhm 

against  teredo,  73, 113L 
Ralta  of,  bridge  piers,  efleet  of,  77,  880;  78, 


Beoaring,  piers,  07,  8000.  * 
Shore  protection,  70, 001;  80,739. 
Biqwntriiotans,dsoegr  d^  66^  hr,  71. 
Bopentruetnras    ot,    repiaoed    by 
'  taBakwateis,OU8814. 
Stmoturesof,  liisof,  Qnat  Lakes,  8JV6I87. 
Teredo-prooilng,  71,  042. 
Teredo-ptooflng,  sand  eovBring,  74^  717. 

Timber,  Cliootnnt. 
Tttedo  proof,  78^  000. 

Timber,  C^ieoaoOed. 

8 1,  816, 818;  84, 2145;  68,  227& 
Cost,  81, 000;  84,2146w 
Durability,  breakwaters,  80, 3142 
Economy,  breakwaters,  03, 8213. 
Efleet,  68, 144;  74,  211, 213;  81, 818L 
Oil  used,  81, 815, 818. 
Teredo  end,  81, 818, 810;  82, 782. 


Protecting,  cribs,  06, 2037. 

Timber,  Kyanliad« 

82,3466. 
Cost,  88,  2457. 
Strength,  88, 2460. 

Ttanber,  Sand^Bmbodded. 

T^eredo  proof,  73, 800;  74. 757. 


Determination,  formula,  04, 3330i 
Ttamlnga 

DndgBi.  bydraalio,  04,  s.,  112. 
Tides. 

Forming  in  concrete,  O8.  3033.    (See  Forts,  p. 

1797  of  thb  Index.) 
Lands,  reclaimed,  Anacostia  River,  H.  D.  194, 

6eth,  1st. 
Reservoir  sites,  88,  2872,  287& 
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TMtets. 

BuJldinsB,  steel,  04, 3848. 

Tolls.   (SeeCuutta;  Batei.) 
Canals,  78. 374. 
Canals.  Louisville  and  Portland,  7S.44B.   (Baa 

p.942oftliJ8lBdoz.) 
Canals,  ship,  H.  D.  391,  oad,  ad. 
Canals,  Mnnongalwila  Rim,  96»  3100. 
Green  River,  80, 1800. 
Privste  ohannels,  right  of  owner  to  ooUeet, 

Grant  Pan,  H.  D.  967,  eoth,  Ist. 
Private    companies,    right    of,    Connecticut 

River,  H.  D.  818,  eist,  3d. 
Rail  charges  and,  comparison,  8S«  3407;  8e» 

1944. 
Sues  Canal,  80»  985. 
Waterways,  vatae  of  waterways  determinable 

by,  probably,  Ol*  1M4. 

TonMOeac^   (See  Rates.) 

Tonnage.  (See  Commerce;  Freight;  Water- 
ways.) 

Barges,  Sault  Ste.  Marie  Canal,  n.  D.  388, 
fi9th,l8t. 

Great  Lakes,  H.  D.  363,  GOth,  Ist. 

Lakes,  74, 500. 

River  and  rail,  by,  Mississippi  River,  H.  D. 
50, 61st,  1st. 

Tool  Bandies. 

Attacks  of  teredos,  guarding  agahist,  lO,  1060. 
Enginear  tool  box,  10»  1080. 

Topogitaplileal  Work. 

DaU,  Index  to,  Mississippi  River,  INS,  8706. 

Instructions,  general,  08*  1910. 

Methods,  91,  3481;  INI,  1974;  04,  1751,  '3800, 

8836,30);  08,8099,8701,4169;  96,8530;  98, 

1610;  00, 3555. 
Methods,  Lookport  to  St  Louis,  H.  D.  363, 

59th,  1st. 
Recordhig,  details,  09, 3817. 
Sketching,  improving,  93t  8601. 

ToposiApliy*   (See  Photo;  Surveys.) 

Observing,  Altamaha  surveys,  H.  D.  443, 
63d,  3d. 

Tovches.   (See  Gas.) 

Torpedo  Cable. 
Clamp,  08, 8008. 

Torpedo  Defense.   (See  Forts,  p.  1798  of  this 
Index.) 
72,85;  74,30;  78,29;  76,30;  79,35. 
Current  observations,  78, 34. 
Forts  and,  dose  connection,  89, 58. 

Torpedoes.   (See  Mines.) 

Automatic  switches,  89, 493. 

Bronxe  case,  89, 492. 

Charge,  80, 57. 

Coast  defense,  value  of,  70, 5;  84, 6. 

Cut-off  boxes,  89, 403. 

Defensive  purpose,  79, 85. 

Dynamite  for,  expedments,  76, 81. 

Electric  motois,  83, 54. 

Experiments,  88, 54;  87, 10,  418;  Ol,  966. 

Explosives,  tests,  84,  59;  88, 51;  86, 51. 

Firing,  89,  493. 

Formule,  79, 36;  80,  57. 


Torpedoes— Continued. 
.  Fuses,  tests,  89, 495. 
Handling,  trafaied  Idroe  required,  81,  U  ^ 

M.  . 
Mooring  rope,  89, 491 
Materials,  tests  of  mil 
Planting,  steamer  for,  90^  309. 
Plathium  fuses,  84, 60. 
Removing,  Mobile  Harbor,  66,  M. 
Shackles,  89, 491. 
Sims-Edison,  trials,  98. 057. 
Sympathetic  explosfons,  80w  57. 
Tests,  88, 868. 
Torpedo  shed,  98, 617;  94, 
Trials,  77,35;  78.30;  79,86;  89,801 
Trials,  photography,  value  of,  88^  4& 
Wire  fuses,  84, 59. 
Wires,  Mclntbs  Jointer,  81^  494. 

Torpedoes,  Fisli. 

Patrick,  tests  of,  89,  «7. 
Secondary  tmportanoe,  84, 60. 
Sims,  89,496. 
Tests,  89, 481. 

Torpedo,  Stana. 

Motors,  89, 481. 

Torpedo  Systam.  (See  Forts,  p.  1797  of  us 
Index.) 

Toialon. 

Preventing  injurious   tofslon,   locks,  ti2>i. 
01,3650. 

ToQilst  Bonles. 

Map   of,  Yellowstone    National    Park,  Qt 
3048. 

Towboals.  (See  pi.  66.) 
Details,  Ol,  3736. 

Economical,  barge  transportation,  MIbIb^ 
River,  H.  D.  50,  Olst,  1st. 

Towers.   (See  pi.  70.) 

Counterpoisbig,  slufee  gates,  09, 3010. 
Range  flnders,  97, 661. 

Towtng.    (See  Canals;  Rafts;  Stesm;  Tmwh 
Belgium  canals,  77, 505. 
Cables  for,  80, 788. 
Canal  tunnels,  77, 695. 
Coal  tows,  sise  of,  84, 1685. 
Experiments,  canals,  77, 690, 095,  TOO. 
Experiments,  canal  tunnels,  74,  513,  U,  ^ 

77,686,692,094,700. 
Horses,  effective  power  of,  77, 068, 600, 6B1 
Kanawha,  78,11, 96. 
Locomotives,  canal  towing,  79w  1361. 
Ohfo  tows,  79, 1815;  88, 1900. 
Rafts,  rules,  98, 3536. 
Rate,  canals,  74,535;  75,11,537. 
Small  sections,  effect  of,  canals,  76,  U,  79. 
Steam  power,  canals,  69, 586;  73,  883;  74,  •: 

U,  90,  101;  78,  ii,  537;  77,  088,  600,  6H  ?«; 

79, 1351. 
Stone,  Mississippi  River,  11,  3303. 
Submerged  cable,  canals,  77, 091, 695, 7D0. 
System  of,  coal  barges,  etc.,  Ohio  Rircr,  M 

1685;  04,  3434. 

Towtnc,  Steam. 
77,695. 
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wnSiNew. 
CbanoAb  to,  SmiUis  Cntk,  K.  C,  H.  D.  774, 

61st,  ad. 

•vs.  (See  Coal.)   (SeepLas.) 
ack. 
Trvtle  ind,  wonoiiiy  of,  dllns,  09*  1401. 

■cki,Blevatod. 

CoDcnto  ptadng,  98, 820. 

Mks,  Floattng. 

Dredgtogs,  oonTeyance  of,  90*  2821. 

Dump  Ota  OD,  00, 3900. 
ackace. 

Forts.   (See  p.  1797  of  this  Indn.) 
action. 

Canal  tamMto,  74,  U,  90;  70,  U,  79;  77,  680, 
669,700. 

ade,  Coaatwiae. 

Importaooe  Justifles   Federal   ImproTemant, 
Nantucket  Bound,  H.  D.  S36, 8ad,  ad. 

mdOaFonlKn. 

Growth,  Boeton,  due  to  fanpfOTeniianta,  08, 
9M. 

tmlBe.   (Sea  Comintrce.) 
Locks,  ICoDongBbela  Rhrar,  11,  2114. 
MiBdasippi  Rlvw,  01,  S.,  33. 
Profit  from,  ahaUow  rivers,  Off,  2282. 
Roads,  mountain,  03, 2486. 
Superviskni  of,  harbors,  New  York  Harbor, 
12,  3441. 

nfBcCoaL 

Special  advantagts  from  canalicatkm,  11, 743. 
raffle*  CommerciaL 

St.  Marys  River,  01, 686. 
raffle.  Intend* 

D«llaa  of  (B.  E.  R.  H.),  Sen.  D.  301, 6l8t,  2d. 
nffle,Blv«r. 
Chaiacter  and  vohxme,  KtasisBlppl  Rhrer,  01, 

8.,  33. 
Diagiama,  pfaasca,  ICisiteippi  River,  Ol,  S., 

40. 
Factors  of  suocms,  lo,  2^6, 
Shipping  of  Great  Lakes  unsuitsble  for,  H.  D. 

SO,  aist,  1st. 
Steel  shipped  by  special  barges,  Ohio  River, 
H.D.  402,80th,  ist. 
tall,  mUtaiy. 

Surveying,  Alaska,  H.  D.  192, 68th,  3d. 
talnlns  Walla.  (See  Walls.) 
"nlns.    (See  Wagons.) 

"ramways.   (See  Jetties;  Trestles.) 
Building,  stone  Jetties,  03, 3352;  04,  2586. 
Extenskm,  Jetties,   03,  3334;  04,   2564;  08, 

3382. 
Jetties,  00, 4278. 

Repair  of,  Jetti«,04»  2835. 
Rock  placing,  Jetties,  04, 2644. 
Stone  Jetties,  CO,  427& 
BtrengthgiUng,  stone  Jetties,  03, 84y2. 
Sway  braces,  omission  of,  04, 2664. 
Systems,  dikes,  04, 2893. 

rransten,  Fielght. 

Should  be  provided  by  local  toteresta,  Kansas 
River,  H.D.  94, 62d,  1st 


Ttmnalt. 

Surveys,  72,  1048,  U08;  78,  630;  74,  728. 

Timnalnka  Fentos. 

03,2906. 

TkansporteOon.  (See  Canals:  Coal;  Rail;  Sedi- 
ment; Water.) 

Capacity  for,  oanala,  71,  646;  74,  612,  U,  110, 
118,  U3;  76,  424. 

Coal,  77,  630,  64S,  664. 

Competition  between  raU  and  water  Ihies  of 
transportatkHi,  Clikiago  Harbor  and  vkdnity, 

H.  D.  710,  ead,  ad. 

Compettiipn,  efleot  9f ,  74,  609. 
Cost  of,  canals,  6&,  541;  71,  630,  639,  644,  646; 
73,  221,  833;  74,  II,  111;  78,  ii.  665;  78,  784. 
Cost  of,  ship  canals,  87, 8207. 
Bconomical,  04, 1422. 
Efflclency,  high,  cxmI  shipments,  Ohio  River, 

H.  I>.  402, 60th,  1st. 
Freight  and  taisuranoe  rates,  dedhie  hi,  oon- 
sequent  upon   river  and   harbor  imptove- 
ments,  88, 974,  1011. 
Harbor  deeign  and.  Great  Lakes,  H.  D.  710, 

e2d,2d. 
Methoda  and  fiMfitties,  Tennessee  River,  H.  D 

800, 83d,  2d. 
Methods  of,  growth  of  varions,  ICanmee  Val- 
ley, H.  D.  769, 62d,  2d. 
Methods,  various,  by  raHroeds  and,  eompari> 

son,  71,  630, 644. 
Methods,  various,  relative  advantages,  vicinity 
of  St.  Andrews  Bay,  Fla.,  H.  D.  12, 61st,  1st. 
Novel  methods  of,  68, 498. 
Principles  applicable  in  a  study  of  transport 
tation,  rail  and  water  way  transportatkm 
H.  D.  789, 62d,  2d. 
Rail  rates,  control  thraogh  water  rates.  Cape 

Fear  River,  H.  D.  287, 02d,  2d. 
Retes,  comparison,  U.  8.  and  fneign  ooontrfes. 

Sen.  D.  301, 61st,  2d. 
River  hnprovement,  efbet  of,  87, 1921,  2116. 
Routes,  maps  of,  Great  Lakes-Seaboard-oiUo 

River  territory,  H.  D.  769,  62d,  2d. 
TraiBcB,  coastal,  H.  D.  301, 62d,  2d. 
Waterway  and  railway,  relation,  Ben.  D.  aoi, 
61st,  2d. 

Transportation,  Great  Lakes. 

Advantages  over  river  transportation,  thnn]g;h 
absence  of  currents,  etc.,  H.  D.  492,  60th,  1st. 

Transportation,  Inland. 

Dedine  of,  on  waterways.  Sen.  D.  301,  Olat,  ad. 

Transportation,  Intensive. 

Development  of,  by  conditions.  Great  Lake»> 
Seaboard-Ohk>  River  territory,  H.  D.  760, 
62d,2d. 

Transportation,  IxwaL 

Study  of,  fai  systematic  improvement  of  Chi- 
cago Harbor  and  vicinity,  H.  D.  710, 62d,  ad. 

Transportation,  BaU  and  Water. 

Chicago  Harbor  and  vichilty,  H.  D-  710,  e2d, 
2d. 

Transportation  Boutes. 

World  routes,  map,  H.  D.  492,  60th,  l»t. 

Transportation  System. 

Great  Lakes  to  be  considered  as,  07, 849. 
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TnnsporCatloii*  Water. 

Bavival  of  oommerdal  Intarait,  Mtetelppi 

River,  10, 2970. 
Control  over,  none,  Texas,  H.  D.  1290,  61st, 

8d. 
Cost,  Qieat  Late,  00, 1043. 
DecTBaae  due  to  unreUability  of  streams,  H.  D. 

492, 60th,  ist. 
Dtsadvantagos  from  lack  of,  04, 2208. 
Rates  lower  by.  Great  Lakes,  10, 2096. 

Tnp  Gates.   (See  Gates.) 

Tnveiera,  Conciete. 

Concrete  pier  ooostruetion,  04, 8801 

Tmvewe  lines.   (See  Trlangolatlon.) 
Methods,  98, 1736. 
Running,  08,  ie06L 
Triangulation,  substitute  ft>r,  00, 26G0. 

Tnverses.   (See  Forts,  p.  1797  of  this  Index.) 


List  of.  Executive  Mansion,  00^  6246. 
List  of,  Washington,  D.  C,  90, 3556;  00, 5286. 
Monuments,  as,  04«  4046. 
Planting,  erosion  preventing,  98, 2730. 
Bandy  peninsulas,  presonrtng,  96,  8106;  97, 
3100. 

TNes  and  ShnilM. 

List  of,  Washington,  D.  C,  Off,  2707. 

Tfses,  HIstiiric. 

Washington,  D.  C,  04,  404& 

Trees,  Locust. 

Erosions,  preventing,  98, 2730. 

Trees,  Poplar. 

fihore  protection,  71, 205,  20& 

Trenches. 

Excavating,  98, 2760. 

Foundations,  cribs,  7ff,  805;  70,  U,  571. 

Trestles,  concrete  pier  construction,  04, 8802. 

Trenctdng. 

Sea  walls,  Off,  3024. 

Trestles.   (See  Dams;  Tramways.) 

Breakwater,  stone,  depositing,  93, 3227. 

Calculations,  movable  dams,  07, 2558. 

Concrete  pier  construction,  04, 3802. 

Construction,  considerations  governing,  jetties, 
08,823. 

Destructfon    of,    a   hindrance   to   rockwork, 
Columbia  River  Jetties,  08, 2271. 

Engineer  troop,  02, 816. 

Jetties,  building  of,  08, 2954. 

Manouverlng,  movable  dams,  90, 231&. 

Movable  dams,  90, 2313. 

Repairing,  Jetties,  98, 2952. 

Repairing,  rock  Jetties,  97, 3370. 

Strengthening,  rock  jetties,  97, 3373. 

Teredo  attacks,  Columbia  River,  07, 2199. 

Track  and  economy  of,  dikes,  03, 140L 
Trestlework. 

Stone  placing,  Jetties,  04, 2517. 

Strengthening,  rock  jetties,  90, 3212. 
Triangles. 

Length  of  triangulation,  67, 564, 573;  70, 544. 

Triangulation.    (See  Base  Lines;  Bench  Marks; 
Surveys;  Traverse  Lines.) 


Triangulation— Continued. 

88,  U44;  90,  1413,  1845,  27»;  91,  Ifi  v: 

1332;  93, 1035;  94, 3410;  95, 4179;  96,  i. 
Accuracy,  insuring,  Ol,  S.,  5& 
Adjustment  and  ad^tatioa,  Great  L&kr.  r 

veys,  to  U.  S.  C.  and  G.  datum,  02,  .-^ 

2903. 
Adjustment,  St.  Marys  River,  96, 40^'X 
Angles,  measuring,  94, 3325;  95, 41<>r,  Ci 
Angles,  reading,  94«  3409. 
AstroQomiflal  obsenrations,  96, 4025. 
Astronomical  work  tir,  methods,  93,  <H> 
Base  lines,  measoring,  500-ioot  sted  up  ^ 

4230;  00, 3016. 
Connecting,  Great  Lakes,  97, 4101 
Data,  index  to,  Mississippi  Ri\^,  95,  Tu 
Detroit  River,  96, 275& 
Ffeki  work,  96, 4029. 
Forts.    (Seep.  1793  of  this  Index.) 
Oeographioal  positions,  Mississippi  Rrv^r,  94, 

27S3. 
Geographical  posltioiis,  Missouri  Bi\cr  n 

SMS. 
Great  Lakes,  97,  410S;  02, 1343:  10,  rk 
Great  Lakes  ship  channel,  94«  ZkJ. 
Methods,  Missouri  River,  83, 13J4. 
Methods,  lakes,  92, 3422L 
Mississippi  River,  93, 3576. 
Missouri  River,  96, 3797. 
Missouri  River  Conmiisswn  and  U.  S.  C  v  *, 

oonnectton,  Kansas  City,  94,  30n5,  ,         , 
Mortar  projectile,  k>cation  of,  91,  a50. 
Observed  anglee,  possible  errors,  73,  i::\ 
Planning,  94, 3323. 
Planning,  St.  Marys  Rirer,  96, 4028. 
Red  River,  93, 1935. 
Reference  points,  mUestones  ibr,  96,  l«2 
ReCmction  coefflcient,  73, 1189. 
Refraction,  efbct  of,  67, 575. 
Refraction,  Lake  Superior,  96, 4i)37. 
St.  Marys  River,  95, 4166;  96,  ¥i5s, 
Seoondaiy,  Instniotions,  91, 3474. 
Signals,  87, 1228. 
Signals,   northern   and   northwestern  1&^' 

67,  573, 57& 
Signals,  remarks  on,  78, 1397. 
Southwest  Pass,  99, 1S72. 
Stations,  95, 4174, 4233;  96, 4029. 
Stations,  building,  93, 4355. 
Statkms,  building,  soft  soil,  00,  vm. 
Stations,  concrete,  94, 1378. 
Statkms,  form  of,  Coosa  River,  96,  lO) 
Stations,  Galveston  Bay,  OS,  1358. 
Stations,  gas  pipe  for,  03, 2885;  04, 4»H 
Stations,  St.  Marys  River,  95,  4174.  U.  <« 

3954. 
Substitutes,  traverse  line,  00,  ix^a. 
Targets,  phaseless,  Ol,  S.,  58. 
Triangles,  sides  of,  length,  67, 564,  in,  70.  ^ 

TMangulatlon,  Prtanaiy. 
Planning,  98, 4352. 

St.  Marys  River,  94,  3396,  3403,  m  >* 
95, 4186;  96,  4023, 4038. 

Triangulation,  Secondary. 

Base  line,  Missouri  River,  94, 3113. 
Base  lines,  tape  msasursments,  94, 275 
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lansnlatkui*  Secondary— Continued. 
Geognphlcal  positknis,  Missouri  River,  83, 

3942. 
Methods,  90, 3330. 
Mississippi  River,  INI.  3660;   INS,  3088;  96, 

3501. 
Missouri  River,  94, 3113. 
PotagaonisBing  Bay,  97, 4064. 
Stations,  Mississippi  River,  93,  3506  (upper); 

94,  2746;  95, 3735;  96, 3516;  99, 3385. 

laniTUlatlon,  Tertiary. 

Cjrpress  Bayou,  93, 2077. 
Detour  passage,  97,  4001. 
Methods,  Lockport  to  St.  Louis,  H.  D.  363, 

SOth,  1st. 
Mississippi  River,  98, 3603;  96, 3510. 
Missouri  River,  94,  1750. 
Potagannissing  Bay,  97, 4087. 
Red  River,  93, 1037. 
St.  Marys  River,  93,  4199;  96, 4046. 

Ibutartoa. 

Contral  of,  floods  of  main  stnams,  H.  D.  81, 
«2d,  1st. 

fbutail0s  and  Blvers* 

Floods  of,  combining  of,  98, 2853, 2887. 

Ipods. 
Dams,  96, 1031. 

Drilling  platftxrm,  rock  drilling,  74, 11, 260;  76, 
670;  U,323. 

ripping* 

Apparatus  for,  movable  dams.   Big  Sandy 
River,  07, 1777. 

ipplns  Device. 
Movable  dams,  91, 2353. 

roops.    (See  Engineers.) 

ropfeal  Plants. 

Rare  tropical  plants,  list  of,  Washington,  D.  C, 
03,2756. 

russes.    (See  Bridges.) 
Arch  bridges,  disadvantages  of,  74,  641,  652, 

661;  73,  U,  680;  76, 334;  77, 1102. 
Bridges,  69, 196;  70, 246, 251, 262, 263;  79,  286, 

391;  90,3506. 
Roads  on,  69, 105;  70, 251, 263;  72, 286, 291. 

russes.  Arched. 

Bridges,  73,11,680. 

onneilns. 

Explosive  work,  fine  record,  94, 3109. 

nnnels.  (See  Batteries;  Blasting;  Canals;  Mines; 
Railroads;  Rivers;  Water  Supply.) 
76,11,124. 

Arch  experiments,  99, 3806. 
Backhig,  filling  voids,  99, 3808. 
Batteries,  00, 896. 
Blasting,  76,11,124. 
Blossom  Rock,  71, 026. 
Boats  in,  velocHy,  77, 665, 700. 
Bridges  and,  comparison,  74, 603, 620. 
Building,  Falls  of  St.  Anthony,  under,  70, 283; 

71,204;  72,304. 
Canal  boats,  effect  on,  76,  ii,  80. 
Canals,  76,  ii,  79, 124;  77, 686. 
Canals,  objections  to,  77, 090. 
Conduits,  Washington  Aqueduct,  96, 3929. 


Tunnels— Continued. 

Coet  of,  72, 1165;  74,  496,  407,  540,  ii,  100;  76, 

U,  108, 124;  77,  69b. 
Detiott  River,  74»  596, 606, 610, 631;  90, 3462. 
Digging.    (See  pi.  60.) 
Drilling,  76,  ii,  124. 
Dry  rubble  backing,  99, 3808. 
Oas,  effect  of,  77, 692. 
Oas,  gathering  of,  77, 683. 
Hell  Gate,  71,  724;  79,  803;  73,  034;  74,  ii, 

161. 
Hudson  River,  70, 440. 
lime  Rook,  68, 20. 
Lining,  iron,  99,  3802. 
Lowerhig,  opposition  to,  city  streams,  Chicago, 

06,1774. 
Moisture  in,  preventing,  lining,  96,  472. 
Obstructions,  across  navigable  waters,  Chicago, 

03,2073. 
Pefcolation,  water  supply,  District  of  Colum- 
bia, Ol,  3666. 
Progress  on,  76,  ii,  124;  77, 607, 707, 706. 
Removal  difficult,  under  city  streams,  68, 

2073. 
River  depths,  restricting,  77, 2796. 
Rock  drilling,  76,  ii,  124. 
St.  Anthony  Falls,  70,  283;  71,  294;  79,  804; 

73,  406;  74,  277;  73,866. 
St.  Oothani,  77, 706. 
Shafts,  79, 1134, 1101;  76,  ii,  126;  77,  607,  707, 

708. 
Sflting  in,  water-supply  system.  District  of 

Columbia,  01, 3667. 
Sutro  tunnel,  79, 1126. 
Towing  through,  canals,  74, 613;  ii,  90: 
Ventnatton,  77, 693. 
Wall  over,  building,  93, 2437. 
Washington   Aqueduct,   84,  2304;  83,  2463; 

2460,  2480,  2496;  86,  2045;  87,  2537,  2547. 
Water  flow,  formula,  94, 3199. 
Water  power,  designing,  Ouachita  iyitam, 

H.D.668,62d.2d. 
Water  snppAy,  96, 3986. 
Work,  lighting,  99, 3806. 

Tunnels,  Celebrated. 

77,707. 

Canals,  71, 628, 638;  76,  U,  61. 

Tunnel,  Sutro. 

Report  on,  79, 1126. 

Turbldltiea.   (See  Water  Supply;  and  iee  p.  2040 
of  this  Index.) 
Checking,  water  supply,  District  of  Ooluabia, 
08,879. 

Turbines.   (See  Power;  Pumping.) 
Culverts,  valves,  locks,  96, 3273. 
BfflcieDey  of,  74, 554. 
Locks,  operating,  97, 2977;  11,2100. 
Pumping,  locks,  93, 3905. 
Pumping  plant,  98, 2081. 
Ttots,  Niagara  Falls,  11, 3038;  19, 8550. 

Tumbucklea. 

Stripping  of  threads,  lock  gates,  11, 8100. 

Turntables. 

Flat  cars  and,  04, 8738. 

Typical  Cribs. 

Cross  sections  of.  06, 2578. 
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V. 


Undennlnlng.  (See  Cavliig;  Dams;  Jetties;  Re- 
vetment.) 

Jetties,  stone  plSfCing  to  prevent,  9ff,  3319> 

Preyentlng,  crIbSi  97, 3065. 

Preyentlng,  dams,  00, 3258. 

Preyenting,  jetties,  Off,  3312, 3315. 

Preventing,  slopes,  revetment  of.  Jetties,  Off, 
3315. 

Preventing,  spurs  Cor,  Jetties,  04, 2548. 

Protecting  against,  stone  Jetties,  03, 3490. 

Revetment  to  prevent.  Jetties,  Off,  2216. 

Sbeet-pile  dams,  08, 1487. 

Stone,  to  prevent  Jetties,  Off,  3312. 

Undwplnntm. 

Buildings,  Govenmient  Printing  Office,  Ol, 

8817. 
BuQdingB,  04,  3826, 3860. 

Unlled  States.   (See  States;  Waterways.) 
Canals  aided  by,  H.  D.  781, 60th,  Ist. 
Commerce,  development  of,  participation  of 
U.  S.  in,  H.  D.  781, 60th.  1st. 


United  Strntca-Continned. 

Improvements,  private,  aid  of,  H.  D.  1 

00th,  Ist. 
Railroads  aided  by,  H.  D.  781, 60th,  u 
Rights  of,  and  States,  Comiscticot  Birer.  H  ] 

818, 61st,  ad. 
Roads,  wagon,  aid  of,  H.  D.  781,  eotb,  u 
South,  resources  of,  04, 1420. 
State  and  V,  8.  waterways,  definitioii,  E  1 

053, 61st,  ad. 
Water  power  on  navlgahle  stnsns,  pari:;! 

tion  in  devdopment  of,  H.  D.  781,  eirj  .-^j 

United  States  Dredsas.   (SeeDred^) 
Commendation,   strong;   mainteoazKf  ^ 

08,1161. 
Openting,  expenses,  08, 1076.  (Seep:^: 

this  Index.) 
United  States  Improvements.  (See  Ls^r? 
ments.) 

Unloading. 

Hethods,  materials  for  constnictioD,  0Si  <« 


V. 


TaOeys. 

Lands  of,  protection  against  floods,  Califoniia, 

H.  D.  262,  60th,  1st. 
Reservoirs  in,  08, 2821. 

Valleys,  Open. 

Reservoir  sites,  08, 2821, 2828. 

Valves.   (See  Cates;  Locks.)    (See  pi.  63.) 
Breakdown  due  to  vibration,  locks,  11, 2110. 
Coverings,  locks,  00, 1705. 
Dams,  bear-trap,  01, 2314. 
Dredges,  hydraulic,  04,  S.,  116w 
Levees,  08, 1642. 
Lock  culverts,  00, 3271. 
Lock  gates,  70,  ii,  416. 
Locks,  01, 2370, 2742;  04,  8758. 
Operating,  difficulty,  causes  of,  locks,  00, 8380. 
Operating,  locks,  flllhig  of,  08, 2010. 
Operating,  machinery,  lodes,  08, 1021. 
Safety  latch,  lock  gates,  03, 1734. 
Tofsion,  preventing  injurious,  locks,  01, 26S0. 
Turbine  culverts,  locks,  00, 8278. 
Types,  best,  locks,  11, 2035. 

Vegetation.   (See  Bars.) 
Startbig,  bars,  08, 1786. 
Water  for,  amount  required,  68, 063;  70, 1238. 
Waves,  effect  of,  72, 215. 


Velocities.      (See    Boats;  Currents;  Sei-^^ 
Waves;  Wfaids.) 
Depth  and  relatkms,  rivers,  76i  451. 
Measuring,  St.  Lawrence,  08, 2799. 
Measuring,  Miasiss^i  River,  11,  vm 

Ventilation.   (See  Forts,  p.  1797  of  this  Itifi 

Batteries,  00, 787;  OO,  860, 8B3, 1023. 

Buildings,  04,  S8S6l 

Comstock  mines,  72,  list 

Condensatkm,  governing,  forts.  (See  m 
p.  1707  of  this  Index.)  (Xoit-*-  " 
portant  subject  hi  oonneclion  iriih  ai<v 
tion  of  waterproof  concrete  works.) 

Tunnels,  77, 603. 

Vernier. 

Tapes,  measuring  of,  08, 1925. 

Vessels.   (See  Boats;  Lakes;  Ship&) 

Anchorage  lor,  area  required,  84,  S7^.  ^  ^ 

631. 
Ballast,  depositfaig  of,  piaoes,  96,  liC 
Casualties,  Great  Lakes,  10, 2098. 
Damages  Item  ioe,  77,  UL 
Damages,  harbor  entrances,  Gmt  Uk> ' 

82, 50th,  ad;  00, 1041. 
Depth  of,  hicreaaing,  csasls,  H.  P  ^ 

8d. 


u^ 


ip.  2624  for  ex-l 
asatlons,  etc.  J 
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ds-ContintMd. 

Hmenskms,  74. 817,  M6. 

>taM»ioi»,  New  York  lii«.«^^  ^    __, 

yinieoaioos,  St.  UarjB  !«▼«,  H.  P.  «#  0*1, 

1st.  -,^ 

ynit,  djannel  depttis  not  inowMto*  ^™»*  ••' 

Wflmin«ton,  Ala.,  H.  D.  IIU,  flWii,  **• 
)»fi  of,  antertag  ind  iMvins  New    yotk 

Harbor,  88.  619l  ^^ 

larbors,  eatnnoe  to,  fwIUUtlng,  Merqnetta 

Mich.,  H.  D.  573, 6llt,  ad. 
njury  of,  pceveotSng,  narrow  cbannela*   08» 

1M6. 
^e  tonnage,  68»  164;  60,  144;  74«  WK  7^ 

282. 

lagDetic  variatfcm  obeervation,  04, 4138. 

Casts,  height  of  lakes,  74, 614. 

[faslssippl  River,  H.  D.  60, 6Ut  Ist. 

toean,  lake,  and  oanal,  oomparlson  of,   BT* 

ai72. 

rotectlng,  toe,  iheer  booms  tor,  78,  828;  70, 

1363. 

tespcmsfbilttiBs  tor  damage  to  revetments,  OS, 

192S. 

be,  Increase  In,  due  to  river  and  harlxir  Im- 

^vements,  08, 717. 

be  of,  toeieastDC,  Qnit  Ukea,  «.  D.  900, 

8BUi,lst 

ttopptng,  dtatanoB needed,  H.  D.  317, 6lst,  ad. 
tabmarine  mines,  pesnce  ot,  lecolatSona  tor, 

98,636. 
taluDaiine  mfaaeB,  planting,  86,  &1. 


Veeeels — Continued. 

Types,  most  eoonomloel,  fhantieUi  and,  H.  D. 

710,  ead,  ad. 


Canals,  praetlcal  value  of,  Ben.  D.  801, 61it,  9d. 


ChannelB  far,  design,  Jamatoa  Bay,  H.  D.  Ifi06, 
aotta,  ad. 


Baocmitng  rare  on  Great  Lakes,  H.  D.  306, 

61st,  ad. 

heated  Rlclits. 

Oreat  LoJcea  levels  and*,  H.D.a88,  nth,  lit. 
Vladacts.    (See  pi.  67.) 

Conerete,  forming,  03, 347a 

ConcsTBte,  detaib,  YeHowstone  Park,  Ol,  877& 

Mountains,  03, 3470. 
Vltormtlon. 

BrklgBs,  elfect  on,  7ft,  ii,  680;  77, 1009, 1103. 

Valve  breakdown  due  to,  k)cks,  11, 2110. 
▼leat  Needles. 

Cement  testfaig,  90, 3670. 
▼oMs. 

Broken  stone,  ratio  to,  74,  U,  377;  78, 113& 

Dry  rubble  backing,  99, 3803L . 

F&ltng,  rubble  backing,  water  tunnel,  00^  6213, 

Filling,  tunnel,  back  of,  99, 3803. 

Jetties,  GfXect  in,  89, 1434;  8A,  68L 

Volga  Blver. 

Improvement  of,  H.  D.  1130, 60th,  ad. 


w. 


pen* 

Tool  tx>x,  Sngineer,  10, 1080. 

son  Boede.    (See  Roada.) 
A.laska,  H.  I>.  102, 58th,  3d. 

(on,  Sprtnldtaig. 

Pumping,  YeUowBtone  Park,  03, 3044. 


^n 

Bridges  baUt  by,  77, 1354. 

lu.    (Ses  Concrete.) 

Is.    (See  Cooacrete;  Entranea;  Lands;  Locks; 
Rivers;  Stones.)   (See  pis.  34,  32,  34,  87,  39, 

67.) 
Buildings,  steel,  04, 8839, 3860. 
Concrete  tor,  oomposltkm,  01, 911. 
r^ooerete  too**,  74,786,830;  7«,  904,11,  «»• 
Forts.    (8««  ^<>^>  P*  1797  of  thb  Index.) 
Locks,  raiaing  w^of,  ii,  a035. 
Painting  of,  breikwater  substraetoie,  •••  *^«^ 
Reinforcvneni  of,  ooncrete  for,  08, 2009- 
«PllQ9,  gun  iMAteries,  09,786;  00,819. 
Xun^els,  ImlWlng  over,  98, 2437. 
VoldsfllledwHh  grout,  canals,  11, 2110. 
-WWUBio^'    C8eeForU,p,l7»7  of  thb  Index.) 


Walla,  Concave  Training. 
Oood  results,  08, 1337. 

Walla,  Concrete. 

Air  spaces,  97,  681;  99, 786;  OO>840,978. 
Air  spaces,  batteries,  07, 631;  90, 786;  00, 840, 

978. 
Booths  in.    (See  Forts,  p.  1797  of  thb  Index.) 
Building,  Oe,  471;  00^  2772. 
BnUding,  dams,  00, 1611. 
Building,  locks,  94, 2176;  OO,  3904. 
Coloring,  04, 3727. 
Facings,  boUow-tfle.    (See  Forts,  p.  1707  of  thb 

Index.) 
Forming,  levees,  98, 3543. 
Forms  lor,  90,2283;  98,  1002;  00,2257,2784. 
Linfaig.    (See  Forts,  p.  1797  of  thb  Index.) 
Locks,  74,  786, 890;  78,  904,  067,  ii,  623. 
Klnhig  casemates,  90, 471. 
Reinforcing.    (See  Forts,  p.  1797  of  thb  In> 

dex.) 
Waterproofing,  99,  732. 
Whitewashing,  oa*  2430. 

Walls,  Con. 

Slopes,  water,  efTeot  on,  18, 2150. 
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Walla,  Entrance. 

DaigDJng,  locks,  00»  2B75. 
Walls,  FortUcatlon.   (See  p.  1707  of  this  Index.) 
Walls,  Inlet. 

Barrifln,  Yuba  River,  oe,  2078, 

Walls,  Land. 

Dssign,  looks,  00, 2073. 

Walls,  Utt. 

Designing,  locks,  00, 2078. 

Walls,  Lock. 

Building,  04,  3767. 

Designing,  waterway,  Lockport  to  St.  Louis, 

H.  D.  203, 5Qth,  Ift. 
Stability  with  increased  height,  Off,  1755. 
Ship  locks,  Black  Rock  River,  lO,  2318. 

Walls,  Ketalnlng. 

Colbert  Shoals  Canal,  99, 2272. 
Building,  methods  of,  dams,  00, 1611. 
Roads,  mountainous,  03, 2454. 

Wans,  River. 

Building,  locks,  00, 3504. 
Designing,  locks,  00, 2B72. 

Walla,  Sea. 

Backing,  and  methods  of  backing,  Ol,  021. 

Beaches,  protecting,  Off,  W5. 

Boston  Harbor,  79, 10S5;  74,  ii,  313;  78, 207. 

Building,  Off,  500. 

Cement  for,  Off,  3025. 

Concrete  blocks,  proposed,   Galveston  Bay, 

71,520. 
Concrete,  broken  stone  for.  Off,  8085. 
Concrete,  materials,  of,  Off,  3026. 
Concrete,  mattress  and  stone,  01, 021. 
Concrste,  of,  cross  sections,  Off,  3028. 
Concrete,  sand  for,  Off,  3025. 
Concrete  work,  cross  sections,  Off,  3028. 
Cost,  Boston  Harbor,  73, 1080;  74,  U,  313. 
Cost,  Galveston,  10, 1657. 
Cross  sections,  reductions  in,  Lovells  Island, 

68,441. 
Deer  and  Lovells  Islands,  67,  470;  70,  461; 

P.  P.  No.  2,  C.  E. 
Design,  93, 400. 

Details  and  plan  of  construction,  01, 021. 
Deterioration,  01, 1079. 
Filling  behind,  methods,  01,  021. 
Forts.    (See  Forts,  p.  1707  of  this  Index.) 
Gallop  Island,  71, 888. 
Great  Brewster  Island,  67,  467. 
Piling,  sheet,  Off,  8025, 3028. 
Point  AUerton,  71,880. 
Proper  section  for,  78, 048. 
Repairing,  92, 454. 
Repairs,  Off,  3010. 
Riprap    protection.    Off,    3027;  H.    D.    1506, 

60th,  2d. 
Section,  Boston  Harbor,  7ff,  U,  406. 
Section,  Bnflalo,  N.  Y.,  67, 136. 
Section,  Lovells  Island,  60, 442. 
Suooessful,  Boston  Harbor,  71, 820. 
Sustaining  walls,  P.  P.  No.  8,  C.  B. 
Trenching,  Off,  3024. 

Walls,  Seas  Old. 

Marblehead  Harbor,  97, 871. 
St.   Augustine,  condition  good,   H.   D.  680, 
62d,2d. 


Walla,  SoUd. 
Cribs,  70, 106. 


P.  P.  No.  3,  C.  B. 

Walls,  Training. 

Altamataa  River,  96, 1882. 

Buflding,  Oiaad  River,  90,  Wi 

Cilbs  for,  Bmnswlek  Hsrbor,  05,  l«l. 

Deposito  behind,  OO,  3801 

Fsflnre  of,  lack  of  height  the  etoscOO,  i^ 

Fascines  for,  98, 1668. 

Fonadatloas,  mattresses  ibr,  95,  itti- 

Locating,  levee  system,  04, 8.,  24i 

Piles,  93, 1562. 

Plan,  Mississippi  River  leveis,  04,  S  244 

RegolatlOQ,  ezperfmental  wort  of,  Sired 

08,1328. 
Rivers,  effect  on,  97,  2290. 
Types,  Altamafaa  systsm,  H.  D.  4CS,  fi3d. 

Walls,  Tnvene. 

Forts.    (Seep.  1707 of thb Index.) 


Forts.    (Seep.  1707  of  this  Index.) 

War. 

Improvement  of  Key  West  HaiiMr  fv  a 
needs,  H.D.7D6,62d,9d. 
WarCoOece.   (See  p.  2066  of  this  ladn) 


Design  of,  details,  to  gosrd  apiost  fiooi  J 
agas,  H.  D.  772,  fiOth,  1st. 


Defense,    provlsians    far,    dcslgiUDi  ra 
Pugst  Sound,  H.  D.  053, 6Kh,  Ut. 

Washea,  Palnta  amd. 

Concrete  work,  02, 24M. 

Waaliliicton  Moniiment.   (S«  MIsk^'^ 

p.  2040  of  this  Index.) 

Iron  fkamework,  changes  fai,  08, 371^ 

Movements  of,  96, 360B. 

Movements  of,  recording  apparatus,  98.  ^ 

Waahlncton,  State  of. 

Statute  governing  private  dnd|ing.  01,  ^ 

Wash,  Wave. 

Levees,  Misslssii^i  Rivar,  OS,  S.,  .';.'* 
2056. 

Waste.   (See  Water  Supply.) 

Water.   (See  Canals;  Rates;  Traupomtif"- 
AbsorptUm  of,  99, 2838. 
Acre-flDot,  value  of,  96, 287S. 
Canals,  drawing  from,  ndea,  06|3B^ 
Chemical  examlaatiflD,  96,  IMS,  3^ 
Commodity,  water  as  a,  98,  as67. 
Consumption  of.  Washiogtoo,  D.  C.  01. 

(See  p.  2040  of  this  Index.) 
Depth  of,  formola,  dam  cferta.  77, »     , 
Depth  of,  velocity  and,  lelatiaD,  84,  >^  ' 

2300. 
Displacement  in,  caleolatiiii,  M.  Ui^ 
DynamiU,  eOeot  on,  70^  isen. 
Evaporation,  89*  12B7. 
Fieesing  below,  76,  ii,  2(B. 
Oaugea,  79,  427. 
Gtaiiges,  novel  anangHneot,  82, 34i' 
Qaugea,  slaed  tllas,  gaofBi<rf.  "^^ 


»p.2624fmres-l 
ttnatloiis,  etc.   J 
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d^-Conilnoad. 
m^Bg»  caodniti,  97, 40O4. 
Jtnd  tod,  «va|MinitloD  firom,  60t  908;  70.  570. 
Lose  of.  If  laUngom  Rivw.   (Sm  taeh  annual 
nport  and  p.  971  of  thJs  Imtez.) 
i/Kk  opoating,  amooat  nquftrad,  0(^  8187. 
txnfavflto  OuMl,  aoBlyilB,  87«  UO. 
tfachinery  OfMnHtinglOQlD,  M*  3S74. 
KovToks,  dapoBlli  ta,  M  «9r. 
Stone  setting  ln»  00,4184 
Snrtee  vdoeity,  smn  and,  rdaUoo,  Ms  2560, 

2907, 2513;  87, 1230. 
rtionope,  ndmaflM  stODA  letting,  00»  4184. 

rnosportatloo,  nil  and,  oompariMn,  71,  030, 

644;  79,  518;  74,  tt,  100,  116,  123;  77,  890, 

640,045,054. 
Tnosportiitloa  ntv,  laD  aad,  89,  2497;  87, 

2129,2180. 
WuhiDgton,  D.  C,  88, 2789. 
Waste  of,  by  citiea,  08, 603. 
Wind,  depth  affected  by,  harbora,  67, 218;  68, 

154,171- 
Veeetation,  anurant  of  water  required,  68, 963; 

70,1238w 
Vohune,  hydranllo  ailning,  88, 2611. 

ittr  Competltlan. 

Neeeaity   of,    large   manufacturing   centers, 
Iferrimae  River,  H.  D.  2, 01st,  2d. 

rtcr,  Conduits  for. 

90,3910. 

Depo8iUfn,96,3924. 
Depoilts  in,  removal,  98, 3857. 
Flow  in,  fsrmnla,  98, 4277. 
lospeetion,  09, 3363. 
Proper  gradea,  93, 4383. 

klerCoiiiiaetlans. 

FortL   (See  p.  1797  of tlik  Index.) 

>ta,Deep. 

Rates,  freight,  efieet  on,  H.  D.  2B7, 68d,  3d. 

ler,  Drinklns- 

fittterla  tests,  ^"""^^ti'  ayamination  neees- 

itfy,06,2105. 
Bnfldlngs,  snpplyfaig  to,  04, 38Ga 
Herdnees,  mtiation  not  a  cause  of,  06, 210& 

Iter,  Elevatkms  of.     (See  Water,  Heights; 

below.) 

Cypnw  BayoQ,  98, 2075, 2082. 
Dtenal  Bwamp  Canal,  96, 109a 
KisBlsBippi  River,  98, 2848. 
Khsoorl  River,  flis,  228& 
Ouachita  River,  94, 1485. 
PuRet  Sound,  98, 3437. 
St.  Marys  River  Falls  Canal,  08, 2990. 
8outh  Pass,  La.,  94, 134& 
Tenneene  River,  93, 2304. 

'»ter,Fntratlonof. 

HSaoj;  98,3642,3680;  90,3808 

Coat,  98, 3847. 
Kataraiflitntion,  94,  ^^ 

Works  tor,  94, 8209. 

rater,  FOtration  (Sand). 
84,820. 

!?",^'*"<«°to'.7»bl24L 
Waterin,«lope,76,a08. 


Wntar,  Flowage  of. 

Forranla,  oooduits,  03, 4377. 
Formula,  tunnel,  94, 3199. 
Grass,  efteot  of,  73, 1008. 
Shiiees,  80, 1021, 1023. 
WnterFMsht. 

Saving  over  rail  rates,  10, 090. 


Preventhig  salt  water  mingling  with,  gates 
for,  H.  D.  830,  Olst,  2d. 
Water  Fronts. 

Raoonstruetion,  Philadelphia  Harbor,  00, 1336; 
GO,  2186. 

Water  Gau«e.   (See  Gauge.) 

Water,  Helglits  oC     (See  Water,  Elevations, 
above.) 

Atchaflalaya  River,  98, 3061. 

Big  Sandy  River,  06, 2318. 

Black  River,  00, 5391. 

Bnmawidk  Harbor,  Off,  1495. 

Contraoticm  vrorks,  efieet,  Od,  1747. 

Crevasses,  effect  on,  01, 3444;  Off,  8656. 

Great  Lakes,  81, 2800;  88,  3344;  84,  2011;  86, 
1844;  87, 1083,  2217, 2268,  2417:  Off,  3088. 

Lake  Erie,  04«  3431;  08, 2712;  00»  5400. 

Lake  Huron.  410, 5400;  1804-1900, 00,  5401. 

Lake  MIoblgBn-Hunm,  00, 540L 

Profile,  Red  River,  04, 1440. 
Water,  Wgtu 

Detrimental,  look  banks,  11, 2048. 

Water  Hyadntli.    (See  p.  572.) 

Crushing  methods  recommended  for  destroyfaig 
in  rivers,  99,  1615;  02, 326. 

Destruction  of,  experiments,  03, 2433. 

Removal,  catamaran  scow  elevator  for,  11, 461. 

Methods  for  removal,  11, 561. 
Water  Jet.    (See  Jet.) 

Bank  grading,  80,  1444-1448;  81,  1503,  1611; 

82,  1504,   1576,  1685,  1688,  1691,  1701,  1715; 

83,  1228,   1231,  1310,  1315,  1320,  1325,  2296; 

84,  2705,  2780,  3799,  2801,  2836;  Sff,  2775,  2040; 
87,  2015. 

Borings  v^ith,  79,  261;  74,  724;  78,  235;  7Q, 

303;  81,    3040;  84,   617;  08,   891;  00,   2179; 

01,  1103, 1304, 1828, 1833. 
Borfaigs  with,  equipment,  07, 2068. 
Borings  with,  foundations,  locks,  07, 2068. 
Borings  with,  rock,  00, 2700. 
Borings  with,  sand  borings,  74,  724;  7ff,  235; 

70,303. 
Caisson  sinking,  70, 026. 
(flannel  deepening,  82,  1505,  1610;  83,  1238; 

84, 1303;  8ff,  700;  00, 3153. 
Clay  full  of  bowlders  broken  by,  70,  62,  382, 

383. 
Currents  induced  by,  70, 383. 
Detritus,  rock  cleaned  from,  81, 657, 2507. 
Dredging,  68,  671;  60,  310;  70,  340;  70,  383, 

384;  82, 1610;  83. 1238;  84, 1302;  85,  TOO. 
Drfl]  holes  cleaned  by,  60, 427. 
Noszles,  pile  sinking,  80, 2794. 
pile  driving,  78,  860;  77,  449,  450;  70,  464, 

1514;  80, 1912;  81,  liSOS,  1664,  1621;  89,  1607, 

1677,  1711,  1719,  1723;  83,  1185,  1249,   1270, 

1289, 1292;  84,  2770,  2832;  88,  2384;  86,  19N1; 

87, 3100;  01,  3683. 
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Water  #et— Contiiuwd. 

Rlw  ban,  nmoving,  68*  671;  68,  310;  70, 

340;  7II,383,384;  M,aoeQ. 
Screw  pile,  nmovlDg,  70, 447. 
Screw  pile,  sinking,  73,  750,  770;  73,  sao.  Ml; 

78. 432;  70, 447. 
Snagging,  73, 614, 616. 
Two  noulflB,  p&e  sinking,  04, 3133. 

Water  Levels. 

Annual  curves,  Lake  Erie,  07, 4136. 

Annual  curvss,  Lakes  Michigan  and  Huron, 

07,  4136. 
Aimual  curves.  Lake  Ontario,  07,  4127. 
Annual  curves.  Lake  Superior,  07, 4126. 
Curves,  Lakes,  78, 1412;  03, 2006;  Off,  2803. 
Fluctuation,  Lakes,  08, 2847. 
Fluctuation,  Lakes,  study  of,  00, 5375. 
General  data,  Lake  Erie,  00, 3584. 
Great  Lakes,  Off,  2807;  00, 5400, 5401. 

Water  Main. 

Bridge  for,  02, 3902. 
By-pass,  00, 3530. 
Connections,  02, 3902. 

Water,  MunklpaL   (See  Water,  Drinking.) 

Water,  Navigable. 

Rates,  limit  of  effect  on,  01, 1993. 

Rates  saved  by  navigable  waterways,   13, 

2487. 
Rights  of  U.  S.,  Wniamette  River,  H.  D.  00, 

58th,  3d. 
Water  Power.    (See  Canals;  Turbines.)    (See  pL 

20.) 
Canals,  Off,  2661;  06, 2535. 3046. 
Canals,  oonstruction,  lease  of  water  power  to 

lessen  cost  of,  Puget  Sound,  H.  D.  053, 

60th,  1st. 
Channel  improvement  and,  coordination.  Tar 

and  Pamlico  Rivers,  H.  D.  270, 62d,  2d. 
Charges  for,  when  developed  by  river  and 

harbor  works,  H.  D.  50, 61st,  1st. 
Companies,  power  and  transmission,  super- 
vising, 12, 3553. 
Cost   per   horsepower,    works   on   navigable 

streams  and,  H.  D.  781, 60th,  1st. 
Damages  to,  by  intraooastal  waterways,  H.  D. 

391, 62d,  2d. 
Dams,  flushboards  on,  canals,  07,  2713;  00, 

2790. 
Dams  for,  proposed  design,  Muscle  Shoals, 

H.  D.  781, 60th,  Ist. 
Demand,  possible,  Ouachita  system,  H.  D. 

588, 62d,  2d. 
Devdopment,  Altamaha  system,  H.  D.  443, 

62d,2d. 
Development  and  marketing  of,  canal,  Great 

Lakes  to  Mississippi  River,  H.  D.  304,  61st, 

2d. 
Development,  cost,  Tar  and  Pamlico  Rivers, 

H.  D.  270,  62d,  2d. 
Development,  details,  Tennessee  River,  H.  D. 

360,  62d,  2d. 
Development  of,  from  14-foot  project,  Missis- 
sippi River,  probably  large  values,  II.  D.  50, 

61st,  1st. 
Development  of,  Mississippi  River,  II.  D.  741, 

61st,  2d. 


Water  Fower-'ContlBiied. 

Development  of,   one  oompanv  \»v.m 

many,  on  navigable  streams,  E.  I. 

60th,  1st. 
Development,  Ouachita  system,  H.  D 

8ad,3d. 
Devetopment,  qtury  aa  to  panicip^iOD « 

U.  8.,  H.  D.  781,  aotli,  1st. 
Devetopment  on  atnams  adapted  to  M^r 

River,  H.  D.  0, 40d,  1st. 
Developnient,  probable,  Wabash  River.  II 

246, 6l8t,  2d. 
Discoasion,  TeaneBBee  River,  H.  D.  » 

2d. 
Divenion,  water,  measuring  at  SLcan  J. 

12,3552. 
Eleetrioal  installation,  Ooacbita  sysa- .  F 

588,6ad,2d. 
Fk>w  available,  Mississippi  River.  St  I  i.i 

Minneapolis,  H.  D.  21S,  6(itb,  isL 
Fk>w,  measuring,  Niagara  Fdlis.  0^  25h 
Frandiises,  act  of  U.  8.  couismmi,  t^ 

Shoals,  H.  D.  173, 58th,  3d. 
Franchises,  Fox  and  WisooDsin  Rn^  I 

2342. 
Grants  ior  obtaining,  St.  Marys  Rivt:  •: 

361, 50th,  21. 
Great  Falls,  94.  3256. 
Impomiding  river  water,  oomplaints,  r^ 

gee  River,  11, 1612. 
Improvements,  waterway,  relation  of,  S^i  ^ 

301, 61st,  2d. 
Interference  with  river  improT«nKEt.  v-^ 

mao  River,  H.  D.  2, 61st,  ist  i 

Leases,  and  levels.  Great  Lakes,  H.  P  -V 

50th,  21 
Leases,  Green  and  Banen  Rivers,  06i  22T4 
Leases,   Mnsktaignm   River,  11,  2i>i  ^ 

Vol.  I,  p.  077.) 
Lockage,  flow  lor  water  power  aflfctu;.  ^  | 

lamette  River,  H.  D.  99, 5s\h,  3d. 
Locks,  obtaining  water  power  at,  Fup-t  > 

H.  D.  068, 60th,  1st 
Molina,  78. 740.  J 

Navigation   improvement  and,  coorix^' 

oonsideced,   Cohunbia  Ri\^.  H.  D 

63d,  2d. 
Navigatkm  hiterests  and,  conflict,  ocfc  » , 

2535;  97, 272L 
Ownership,  waterway,  Troy,  ^-  *'  •  ^  * 

887, 63d,  ad. 
Power  house,   doignlng,  Ouaduu  ??  '* 

H.  D.  688,  oad,  ad. 
Prloe,  seUhig;  Miade  Shoab  Csnal.  H.  P 

60th,  1st 
Rental.    (See  MuaUngnm  River.  P^^'' 

Index.) 
Ril^ts,  riparian,  navigable  strcsmsJI'   • 

a)th,lst 
Ril^ts,  determining  valoe  of,  06, 91& 

Ril^ts,  exfating,    method  of  vahjn?. 

nectknit  River,  H.  D.  231, 5«h.  *^      ^ 
Rights,  rental,  Tenaeeee  River,  H  i       ■ 

62d,  2d. 
Right  to,  navigable  strewn*,  H^'^' ^ 

corporatioosp   Muscle  Sboab,  H.  u. 

eoth,i8t 


X 


ar.^f'  < 


e  p.  2624  for  ex- 1 
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t*r  Power-'CoiitiniMd. 

Right  to,  pnserring,  Cooneetieat  Rirer,  98. 

9S3. 
St.  Louis  Rhcr,  9e»  344S. 
Statistles  of.  Fox  Rher,  97, 2732. 
Steam  power  ind,  oompartaon,  78»  768L 
Ttxxxnels,  designing,  OcMChita  system,  H.  D. 

688,62d,ad. 
Tubines  tested,  Nlagin  Falls,  13,  SSfiOi 
IT.  S.  works,  efflset  of,  on  water  power,  WflUun- 

ette  Falls,  05. 3197. 
Users  of,  large,  04, 8277. 
Value  of,  detenninfng,  00, 4381;  Off,  01ft 
Water,  restrioting  nas  of,  Ntagarm  Falls,  18, 

3551. 
Waterways,  capaefties  of  navlgabto  waterways 

tor  water  poww,  H.  D.  781,  OOth,  Ist. 
Waterways  more  valoable  for,  than  f9r  navi- 
gation, H.  D.  303, 6l8t,  3d. 
Wares,  river,  lonned  from  Impomided  water, 

11,1S81. 
Works,   oost   of,  navigable  stieams.  Muscle 

Shoab,  H.  D,  781,  eoth,  lat. 
Works,  eHect  on  channel  beds,  etc.,  01«  8387. 
Worth  of,  Arkansas  River,  etc.,  H.  D.  206, 

61st,  3d. 

iterpioollns.    (See  Forts,  p.  17W  of  this  In- 

dex.)   (See  Gonerete.) 
Basements,  buildings,  01, 3806. 
Con«s«te  strocturas,  98,  761.    (See  Forte,  p. 

1797  of  thb  Index.) 
Concrete  walls,  09, 732. 
Gun  batterlea,  93,  606;  and  see  Forte,  p.  1797 

of  this  Index,  an  hnportant  subject  in  buUd- 

ing  concrete  straotures. 
Paraffin  for  bf  ickwork,  04*  3833. 
Timber  breakwaters,  98, 3ft64. 
ster  Bates.   (See  Rates.) 
ster  Rights. 
Great  Falls,  94, 322& 
Ownership,  corporate,  hindrance  to  waterway 

improvoment,  06, 910. 
U.  8,  and  States,  brief  and  memo.,  8.  D.  361, 

ftlst,3d. 

Various  laws,  00, 4414. 
'ater,  Running. 

Sediment,  eflect  on,  76,  li,  6. 
^atcr,Salt. 

Preventing  mbgUng  with  fftah  water,  gates 
tor.  H.D.  836, 61st,  3d. 

Ruinous  to  rice  growtag,  H.  D.  836, 61st.  3d. 
rater  Bertlee. 

Forts.   (See  p.  1797  of  thb  Index.) 
^at*r,  BhaUow. 

Tides,  eflect  on.  76,  U.  172. 
^ater,  Slopes  ot. 
Bniios  River,  97,  igag. 
Discharge  determined  from,  76,  fi,  378. 
•^"tr '"'  *°  *«««  Of  velocity  and  depth, 

•  ",  535. 

Fomula  for.  in  terms  of  velocity  and  hydraollc 
radius,  70, 782. 

Velocity  from.  72,' I3g. 

Washington  Aqueduct,  08, 906. 


Watetaheds.    (SeeCaoab.) 
Arid  regloDfl,  98, 2914. 
.  Colbert  Shoals  Canal,  96, 1931. 
Flowage  from,  formula,  98, 4380. 
Northern  and  Northwestern  Lakes,  68»  981; 

H.  D.  779,  6l8t,  2d. 
RafaiJUl,  Allegheny  River,  79, 1301. 
Rafailall,  run-ofl  and,  Mhstssippl  Rtver,  96, 

1868;  ^7,  2100. 
Rainfall  and,  ratio,  70,  387;  78,  499;  74,  607, 

633,  638;  78»  U,  438:  76,  532,  U,  100;  77,  766; 

79,  1197,  1190, 1210,  1221. 1227, 1236, 1241. 
Yield,  poealble,  Ouachita  system,  H.  D.  668, 

63d.  ad. 

Water  Storase.    (See  Canals;  Rivera.) 
Boise  River,  98, 2912. 
Cache  a  la  Poudre,  08,  2840, 2841. 
Reservoixs,  Mississippi  River.  98,  1814;  00, 

2708. 
Rivers,  S8,  2840, 2841;  98.  3012. 

Water  Supply.     (S«a  Canals;  Drinking  Water; 

FlltraCion;  Locks;  Watarways.) 
Aquedoct,  seotions,  H.  D.  343,  Olst,  2d. 
Aqueducta,  study   of  capacities,  H.  D    342 

61st,  2d. 
Artesian  vralls,  93«  2322. 

Bacterial  teste,  11,  3947.  (See  p.  3081  of  thk 

Index.) 
Blow-off,  details,  H.  D.  343, 61at,  3d.    ' 
C^nala*,  71,  639;  7a,  ftis,  621, 630;  78,  831, 1008; 

74,  406,  304,  S07,  630,  623,  638,  U,  05, 113;  78, 

411,  U,  545,  647,  553, 666,  501;  76,  406. 610,  636, 

II,  01,  97;  77,  383.  704,  756,  766,  770,  798;  78, 

293;  79,  1301;  de,  3403,  2446, 30O7. 
Canals,  reservoira  on,  96, 3036. 
Canals,  summit  levels,  80, 871;  81,  1153, 1800, 

240i,  3410;  86,  1263. 
Gonduite  for,  Washfaigton,  D.  C,  96, 3010. 
Conduite,  guarding  against  accident,  H.  D. 

347, 61st,  3d. 
Conduite,  faicreasing  capacities,   H.   D.  347, 

6l8t,  3d. 
GoDsnmption  per  capita,  Ol,  673. 
I>eaths  from  typhoid,  Washington,  D.  C,  08, 

3364. 
I>eCal]s  of  system,  Yellowstone  Park,  03, 3043. 
pitches,  Yellowstone  Park,  02, 3044. 
Evaporatkm  of,  canals,  71,  639;  78,  1006;  74, 

505,  507.  630,  533,  U,  96;  78,  U,  547,  666;  76, 

619,  536,  538,  U,  97;  77,  386,  704,  707,  756;  78, 

283. 
Feeding,  economy  of  canals.  76, 11, 63. 
Filtration,  canals,  71,  639;  73,  1006;  74,  06, 

iSOS,  507,  630,  533,  11,  05;  76,  519,  636,  534,  U, 

67,  97;  77,  386,  704,  707;  78,  203;  81,  671, 

1152;  86, 1352. 
Flltaring,  cost,  06,  3101;  08,  2363;  12,  3466; 

(See  also  p.  2081  of  this  Index.) 
FflteriBg,  experimental  studies  on  rates  of, 

OS,  2367;  09,  2325;  H.  D.  343, 61st,  2d. 
Flumes,  drop,  Yellowstone  Park,  08,  8044. 
Oatebouse,  H.  D.  342, 61st,  3d. 
Oreat  I^akes.  H.  D.  770, 61st,  2d. 
Oun  batteriee,  98,  613,  635;  96,  407;  98,  666. 

00,003. 
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W»tor  Svroly— Continned. 

Head  gates,  YeUowstoiie  Park,  08»  aM4. 

ImprovemflDt,  eltiea,  92, 3803. 

Incraasing,  Waahtngton,  D.  C,  9e,  3084;  H.  D. 

847,(Uft,9d. 
Lako  Superior  and  Hiarinippt  Rivflr  Canal, 

96,3100,2132. 
Leakage,  locks,  74,  U,  06;  7e»  528;  77,  388, 704, 

707, 7M;  78. 203;  79, 1540. 
Lockage,  73,  1006;  76,  519,  620,  52»;  77,  704, 

707,724,766,770;  78.283. 
Meterlsg,  11,2046. 

Meter  system,  advantages  of,  01, 3AS0. 
Meter  system,  best,  oa,  2008. 
Pools,  canals,  69,  536. 
Population,  futuxB,  estimating   for,    H.    D. 

842, 61st,  2d. 
Proriding  for  locks,  00. 3168. 
Pumpage,  canab,  76, 406, 407;  81, 1162. 
Pumping,  cost  of,  H.  D.  343, 6l8t,  ad. 
Pumping  station,  emergency,  H.  D.  342,  61st, 

2d. 
Rainfall,  canals,  76, 633. 
Raw  water,  improving,  H.  D.  347, 6l8t,  3d. 
Relation  of  water  supply  to  waterway  im- 
provements, Sen.  D.  301, 61st,  3d. 
Reservoirs,  H.  D.  342,  61st,  3d. 
ResorvoiTB,  District  of  Columbia,  96, 3908. 
Reservoirs,  locks,  76, 407. 
Reservoirs,  remodeling,  District  of  .Columbia, 

13, 3466.    (See  p.  2077-2085  of  this  Index.) 
Rivers,  sources  of,  93, 2322. 
Sflting  in  tunnels,  01, 3667. 
Sources,  artesian  wells,  James  River,  S.  Dak., 

93,2822. 
Storage,  H.  D.  347, 61st,  2d. 
Storage,  coagulation  as  a  substitute,  H.  D. 

342, 61st,  2d. 
Tunnel  for,  96, 3936. 
Tunnels,  percolation,  01, 3666. 
Waste,  abnormal,  citfes,  06, 2093. 
Waste,  and  list  of  U.  S.  cities,  etc.,  H.  D.  342, 

61st,  2d. 
Waste,  preventing,  H.  D.  342, 6l8t,  2d. 
Waste,  reducing,  Washington,  D.  C,  07,  2287; 

06,2096. 

Water  Suifacea. 

Measuring,  special  reel,  08, 2818. 

Water,  Siiifaces  ol. 

Skipes  of,  Mississippi  River,  94, 1582. 
Varying  levels  of,  Great  Lakes,  98, 3088. 
Wind,  effect  of,  94, 1012. 

Water,  Surplus. 
Canals,  98, 2344. 

Water  System* 

Forts.    (See  p.  1707  of  this  Index.) 

Water  TIsliteiiliig. 

Canal  banks,  78, 466;  76,660, 11, 74;  78,306, 1226. 
Concrete  lar,  canals,  76,  ii,  74. 

Water,  Tunnels  for. 
00,6208. 

BuOding,  00, 6208. 
Cross  section,  87, 2538;  88. 2766. 
Linhig,  best  material,  87, 2547. 
Longitudinal  sections,  87, 2638;  88,  2766. 


Water,  Tunnels  f or—CoDttaosd. 

Percolation,  96. 3087;  99,  STVT;  OQ^tXfe^ 
Rubble  badUng,  fllliiig  voUs  in,  OO,  5221 
Testing,  98, 4113. 
Waterways.  (See  Banks;  Ciit^fb;  Dsok:  B*:*! 

Ravetmeut;    R^iarian    PwinMrty^    Ttsai 

WaUs.) 
Acid  in,  injury  of  locks  and  dams,  11, 2 
AppropriatioDs,   Federal  and   otlier,  lsi«  i 

division,  Sen.  D.  301, 61st,  31. 
Appropriations,  steps  wwnwary 

H.  D.  301,  61st,  2d. 
Austria-Hungary,  Sen.  D.  801,  east,  ai 
Banks,  stable,  types,  Altamaha  system.  E  % 

443,62d,2d. 
Belgfam,  Sen.  D.  301,  Gist,  ad. 
Bridges,  dimensions,  deterralnliig,  H.  D 

50th,  Ist 
Bridges   over   waterways  retanl 

Chiosgo  River,  11, 23S2. 
Coal  mining,  effect  of  waterways  on,  H.  D 

61st,  2d. 
Commerce,  decline  of,  eauass,  Miasuuii  E^t 

Sen.  D.  1120,eOth.ad. 
Construction,  Onaneing,  Earope  (Meiclc: 

Sen.  D.  301, 61st,  2d. 
Corporate  rights,  08, 900, 014. 
Cost  of,  growth  of  oomnMroe  and.  Great  Ute 

10.2005. 
Garrsnts,  cross,  avoiding,  Detroit  Bivn* 

D.  676, 6Ist,  2d. 
Dams,  private,  hindranoe  from,  Coobk:::! 

River,  H.  D.  818, 61st,  ad. 
Desertptkm,  tabular,  H.  D.  8S2, 61st,  2d. 
Development  of,  ftiture  value  important.  Sfi 

sissippi  Valley,  H.  D.  50, 61st.  Ist. 
Drainage,  relation  of,  Sen.  D.  301, 61st,  21 
Dredging,  etc.,  by   private   parties,  stata 

governing.  State  of  WashfaigtoD,  01, 35sa 
Drought,  relation  to,  Sen.  D.  301, 61st,  2d. 
European  vs.  U.  8.  waterways,  San  V.  f^ 

61st,  2d. 
Flew  of,  infiuflnce  of  fonste,  Ifefrlmae  Bn^ 

H.  D.  9, 62d,  1st 
France,  Sen.  D.  301, 61st,  ad. 
Functions,  proper,  in  oonnectian  with  rail 

ways,  10, 2076. 
Germany,  Sen.  D.  301, 61st,  ad. 
Great  Britain,  Sen.  D.  301, 61st,  ai 
Great  Lakes  to  Gulf  of  Mexieo,  tattars,  H  r 

1374, 61ST,  3d. 
Holland,  Q«n.  D.  301,  Olst,  ad. 
Irrigation,  relation  of,  H.  D.  301, 61st,  ai. 
Mine  washings,  defeterkms  effect  of,  05*  SS^ 
Minfasg  debris,  entrance  of,  07,  2264. 
Power  development,  and  nav^tion  imprD(^ 

ment,    oombinatton    possible,    Coofieetiec 

River,  H.  D.  818, 61st,  2d. 
Fro}ects,  steps  necessary  belbre  adoptioii,  SolD- 

301, 61st,  2d. 
Railroads,  prosperity  of,  effect  on,  96, 3090 
Rates,  freight,  lower  by,  H.  D.  510, 6L4,  ai 
Rights  of  States  and  U.  S.,  H.  D.  SIS,  6ist.  it- 
Rotites,  raH  and  water,  should  be  coopent^* 

H.  D.  7(10,  f2d,  ad. 
Tolls  on,  private  companies,  H.  D.  $1^  ^'^^- 

2d. 


Seep.  2824  for  ex- 1 
planations.  etc.  J 


TOPICAL  INDEX, 


[See  also  pp.l 


2775 


fm 


Traffic,   Inland,  dedioe  of,  memoraiidum  of 
Board  of  Engineers  on  Rivers  and  Harbon 
8«i.D.aoi,61at,2d. 

Transportation,  dedlMof,  Sml  D.  301, 61«t,  2d. 

Tunnels,  removal  of,  Chioigo,  oe»  1774. 

Turning  basins  In,  advantages,  H.  D.  817. 
61st,  ad. 

Water,  leases  of,  form  of,  H.  D.  719, 6Ut,  ad. 
Water  power  and,  Sen:  D.  301, 61st,  2d, 
Water-power  development   and,    Mississippi 

Ri^^r,  H.  D.  7«,  61st,  ad. 
Water-powfv  development.  Merrimae   River 

pecoMarly  adapted  tor,  H.  D.  9,  oad,  1st. 
Water  poiver,  more  valuable  ibr,  Cheboygan 

to  Pctoakey,  Midi.,  Ben.  D.  303, 61st.  2d. 
^  ind,  depth  affected  by,  harbors,  67, 218;  68. 

154,  17L 

ff aterwaya,  ArtUdaL 

Cooperation  with  State  of  Illinois,  H,  D.  1374, 
61st,  3d. 

(Waterways,  Ganallied. 

Rates  ta.  Little  Kanawha,  06,  l8oa 
Waterways,  Coastal. 

Economic  value,  H.  D.  1236, 60th,  ad. 
Waterways,  European  and  United  States. 

Comparison,  Sen.  D.  301, 61at,  2d. 
Waterways,  Flee. 

Railroads,  influence  on,  96. 3090. 

Waterways,  Improvement  of. 

^"^t  ^P^^'^nait,  reUtion  to,.S«i.  D.  301, 
oist,  ad.  • 

"oaSwoT**  **  "P^t"^'  Duluth-Saperto, 

?™»rel«UiCton  necenarr,  04, 2723. 
coinronrfal  growth,  Impwvement  not  s  our- 

«ntee  of,  H.  D.  12H,  aoth,  3d. 
nrootod  and  namw  rtreanu,  01,  IMa 
Hoods,  relation  to,  Son.  D.  301,  airt,  ad. 
ta^m„t  rtouM  be  oondttfanal,  where 

a«e^«B  deporit.  Of  „wd.Bt,  H.  D.  ^ 

"^D^^r  "^  "•  "••  •^""' 

{^cooperation  ditatoor,  n.  I>.  5W.  «ad,  2d 

Mmopoly,  prlvafo,  cessation  of  waterwav, 
ta-PHmanrnt  recommended  where  ^L 
^P0l7  k  festered  by  ta.pn.venJt,  ^ 

^'^L\^'  """^  tofcrrotlon  oon- 
«raln«.  lart  to  obtain,  H  2351 

PubUc  cmn  hvorrth  to",  H.  D.  781,  60th. 
Kste,  taliht,  lowered  on  cotton,  II.  D.  sio, 

out,  XL  * 

Klghts,  private,  a  barrier  to  public  improMi. 

ments,H.D.818,6l8t,2d. 
ValM  of,  determining  by  tolls,  01, 1564. 
water-pover  development  and,  combination 

H.  D.  8H,  61st,  ad. 
Water  poT»er,  relation  to,  Sen.  D.  301, 61st,  2d. 


Waterways.  Improvement  of —Continued. 
Water-power   rights   and,   Columbia    River, 

H.  D.e93,62d,  2d. 
Water  supply,  relation  to,  Sen.  D.  301, 61st,  2d. 
Work,  permanent,  assisted  by  dredging,  H. 

D.  510. 61st,  2d. 

Waterways.  Inland. 

Development  of  (Sperry),  Sen.  D.  301, 61st,  2d. 
Feasibility,  depth,  and  dimensions,  Loekport 

to  mouth  of  lUinois  River,  H.  D.  1374,  6l8t, 

3d. 

SoaporU  and  (Sparry),  Bsb.  D.  801, 61st,  2d. 

Waterways,  Inland  (Intraeoastai).    (See  Ca- 
nals.) 
Advantages  of,  Louisiana  and  Texas,  H.  D. 

640,  fi9tb,  2d. 
Advantages  of,  U.  S.,  H.  D.  315, 61st,  2d. 
Conclusions  concerning,  01, 1532. 
Commerce,  probable  effect  on,  Rio  Grande  to 

If  ississippi  Rirer,  H.  D.  3, 6l8t,  3d. 
Commerce,  statistics,  H.  D.  301, 62d,  2d. 
Construction,  details,  H.  D.  391,  «2d,  9d. 
Control  by  U.  8.  imperative,  01, 1534. 
Cross  sections,  TI.  D.  391, 62d,  2d. 
Cross  section,  lisctors  determining  best,  Texas 

and  Louisiana,  H.  D.  640, 99th,  2d. 
Creasings,  H.  D.  391, 62d,  2d. 
Curves,  H.  D.  391,  62d,  2d. 
Dams,  movablia,  H.  D.  391, 62d,  2d. 
Defensive  purposes,  H.  D.  391, 62d,  2d. 
Dredging  plant,  U.  S.,  economical,  11.  D.  3, 

01st,  2d. 
Estimates,  construction,  H.  D.  391, 62d,  2d. 
Maintenance,  H.  D.  391, 63d,  2d. 
Pioposed  plans,  Virginia  and  North  Carolina, 

▼arioos  depths,  etc.,  H.  D.  84, 69th,  2d. 
Rates,  probable  effect  on,  Louisiana  and  Texas, 

H.  D.  640, 50th,  2d. 
Rates  saved  by,  H.  D.  391, 62d,  2d. 
Reasons  tor,  commercial,  H.  D.  1236, 60th,  2d. 
Tolls,  H.  D.  391,  63d,  2d. 
Value  of,  n.  D.  391,  62d,  2d. 
Value  of,  special,  Florida  points,  preferred  to 

deepening  harbors  of  coast,  H.  D.  675,  62d, 

2d. 
Water  power,  damages,  H.  D.  391, 62d,  2d. 
Widths,  formulas,  IT.  D.  391, 62d7  2d. 

Waterways,  Internal. 

Impediments.  H.  D.  540,  62d,  2d. 

^Waterways,  Navlcabie. 

Bates,  effect' on,  reduction,  13*800. 

Tuxmels  under,  obstructive,  Chicago  Rfrer, 

05,2073. 
Water-power  capacities,  H.  D.  781,  aoth,  1st. 

Waterway*.  Private. 

Acquiring,  H.  D.  391, 63d,  2d. 

Waterways,  Railways  and. 

Building,  cost,  H.  P.  391, 63d,  2d. 
Competition  between,  H.  D.  710,  62d,  2d. 
Relation,  Sen.  D.  301, 61st,  2d. 
Relation  to  each  other,  changing,  n.  D.  781, 

00th,  Ist. 
Transportation  by,  relations.  Sen.  D.  301,  6l8t, 

3d. 
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Waterways,  State 

Damage  from  mining  debris,  relatSon  of  U.  8. 
to,  H.  D.  263,  SMh,  Ist. 

Waterways,  Swift-Current. 
Locks  and  dams  for,  01, 3513. 

Waterway  Transportatloii. 

Terminal  facilities,  importance  of,  10, 2078. 

Wattling.    (See  Brush;  Piles.) 
Slope  retention,  72, 709. 

Wave  Action.    (See  Waves.) 

Action  broken  by  sheeting,  bulkheads,  04, 

3620. 
Action  of.  Great  Lakes,  C.  D.  3,  d9th,  2d;  06, 

1821;  09, 1966;  H.  D.  479,  60th,  1st. 
Controlling,  effect,  Great  Lakes  harbors.  II.  D. 

63,  fiOth,  1st. 
Controlling,  Great  Lakes  harbors,  temporary 

plans  of  doubtful  value,  H.  D.  46, 61st,  2d. 

Waves.   (See  Breakwaters;  Earthquakes.) 

AcUon  of.  7«,  976, 977, 981;  74,  ii,  199, 305, 212; 

91, 1635. 
Arrest  of,  73, 204. 

Bars,  effect  on,  81, 676, 685;  82, 585. 
Beach  erosion  from,  72, 897. 
Beach  formation,  72, 107;  74,  ii,  1S8. 
Blows,  force  of,  measuring,  Great  Lakes,  02, 

2557;  03,  1799. 
Bottoms  and  shores,  effect  on,  72, 107. 
Breakwaters.  71, 827;  74,  ii,  242. 
Breakwaters,  deflection  of,  99, 3159. 
Breakwaters,  effect  of,  94, 2067. 
Breakwaters,  slopes  developed  by  waves,  84, 

572,  573;  06,  237.>;  98,  2284. 
Components,  76, 380. 
Concrete  blocks,  movemant  of,  breakwaters, 

93,3209. 
Cribs,  effect  of,  68,  229,  230,  234;  70,  197;  71, 

237. 
Cribs,  undermining  of,  11, 2285. 
Depths  in  which  waves  break,  89, 1319, 1323. 
Disturbance  from,  depth  of,  70,  194;  72,  107, 

167;  76,  380;  79,  460. 
Effect  of  (breakwaters),  94, 2087. 
Effect  of,  Milwaukee  (Harbor),  94, 2087. 
Energy  when  breaking,  89, 1319, 1323. 
Force,  71, 237,  260;  72, 169;  81,  2635;  85, 2279. 
Force,  breakwaters,  84,  573. 
Force,  greatest  on  lakes,  Oswego  Harbor,  99, 

3140. 
Force,  Great  Lakes,  90,  2314. 
Force,  measurements  of,  73, 862;  90, 1575;  91, 

1633. 
Force,  Milwaukee  Harbor,  94, 2086. 
Form,  89, 1319, 1323. 
Form,  prolate  cycloid,  89, 1319, 1.323. 
Greytown.  N  Icaragua,  effect  at.  Isthmian  Canal 

Comsn.  report,  1899-1901. 
Harlwrs,  Milwaukee,  94,  2087. 
Height,  68,  228.  229:  76,  ii,  329,  571;  81,  678; 

87, 19G5:  85,  2279. 
Heifiht,  Atlantic,  89, 1319, 1323. 
Heipht,  formula,  87,  lOfiS. 
.Tetties,  effc'ct  on,  90,  l.jf»a. 
I^evees,  erosion  of,  00,  48G1. 
Movement  of,  68,  234;  70,  194;  72,  168;  77, 

ia51;  98,  2720. 


I.  i'.  1 


Waves— ContlDiied. 

Movement  of,  breakwater  slopes,  08, 22Si 
Movement,  character.  Pacific  ccmsi,  H.  I* 

89th,  1st 
Movemsnty   oontiol   with   stilling   b6»2   i 

harbors,  H.  D.  221,  dOth,  1st. 
Photo  of,  Doloth,  01«  2832. 
Preveoting,  piers  modified  for,  73, 204. 
Reflection,  vertkal  fiwes,  7«,  1(9. 
Besbtanoe  to,  rock  of  varions  sizes,  S3, 2:*c 
Riprap  stmetures,  ellect,  90, 232u. 
Sand  drift,  71, 806;  72,  806. 
Sand  movement,  74«  804. 
Sand  movement,  river  beds,  81,  IS^.  ts 

83,  2195,  2197,  2210,  2216,  2224,  22»;6S,ia{ 

87,  1351. 
Sandy  coasts,  89^  2519L 
Siies,  Pacific  coast,  H.  D.  969,  emh,  bt 
Sloping  smlMses,  effect,  TO,  196l 
Stone  moved  by,  70,  ii,  506;  78, 2G. 
Study  of,  Great  Lakes,  03, 1799. 
Vefsetation,  actfon  on,  72. 215. 
Velocity  of,  81, 683;  85,  227% 
Vk)lent  waves,  70,  ii,  60L 
Wash,  protecting  levees  tram,  04, 205^ 
Water  power,  waves  formed  from  imp-.^nrf i 

water  for  water  power,  11, 1581. 
Waves,  Tidal. 

Canals,  aea-level,  H.  D.  391, 6ad,  ad. 

Way.    (See  Right  of.) 

Ways,  IncHned. 

Building,  snag  boat,  hauling  out,  98,  ivs. 

Weather. 

Concrete  blocks,  effect  on,  98, 22S5. 

Wedges,  Oalc 

Bridge  decay,  effect  on,  78, 964 

Weeds. 

Obstructkms,  lock  gate  operation,  78,  :ti. 

Weeds,  Biownlow.    (See  Dikes.) 

Artiflciai  basin,  forming  of,  78,  640,  r>>4;  r& 

1014, 1054. 1058, 1061, 1O70, 1077,  lf«Sfi.  l>!i 
Cost  per  linear  foot,  79, 1058, 10t>2 
Details,  H.  D.  46, 63d,  1st 
Dikes  of,  cost  of,  80, 1438, 1454,  U\< 
,      Dikes  of,  wire  curtains,  inferk>r  to,  80,  li> 
Rivers,  improving,  77,  500;  78,  WC.  uH  7h 

1014, 1054, 1058, 1063,  lOTD,  1077,  IC^'*^ 
Sand,  to  arrest,  77, 600;  78, 640,  «4:  79.  i  '■'■ 

1054, 1058, 1061, 1070, 1077, 108S. 
Sediment,  arrest  of,  78, 640, 654. 

WelghliMC. 

Barge  loads,  90^  3365. 

Displacement  method,  harKBs,  94,  iva.  r^^ 

WeiKlits. 

Bronte  weights  recommended  for  roitt?''^ 
n.  D.  50, 61st,  1st. 
Weirs.    (See  Dams:  Drums.)    (See  pi  S: 
.\prons  below,  98, 2126. 
Bufldbig,  98, 212SL 
Buflding,  cofferdams,  98, 2121. 
Discharge,  measuring,  02, 2777. 
Discharge  over,  formula,  90, 2144. 
Movable  dams,  96, 2311. 
Plans,  98, 3125. 

Raishig  of,  air  bags  for,  93, 22iv> 
River  regulatkm,  H.  D.  962,  »tii,  1st- 
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In— Ccntinoad. 

S***  tntinas,  oo»  fiooa. 

SM  aarvlQB  bridis  better  than  nwnavering 

SahrtmclurB  of,  Iwadtag,  ©T.  3547. 

tn,llctwm. 

I>Mis,  adjustablo  tops  for,  11.  mil 

■iBt  cmttendttii. 

Dnimivein,  02,  1U57, 

^''^MiJngf  ii,aoi2. 

across. 

Impro^nietnt.   MhrtBfppi  RJver,  H.  D.  BO, 
olst,  1st. 

n»  Dlverttns. 

Flood  control,  H.  D.  81,  ead,  lit. 

n,Dni]ii.    (SeeabovB.) 

Is. 

Inaitratlon,  76,  535. 

ib,ATtesten. 

70, 354.  3C2;  93,  687. 

Drffllng,  ©2,  487. 

Gun  batterfcsB,  93.  641;  08, 065. 

New  Orleans,  La.,  70,  351 

Rivers,  supply  to,  93,  2322. 

Strata,  Soath  CaioUna,  96,  £04. 

^*ters,01,a8BU 
iB>.ll9a. 
Pfeis,01,a857. 

'»»"«•   (See  Plan;  Piles.) 
A^eonent,  copy  of,  use  granted  to  pnbllc, 
H.  D.  608, 61st,  ad. 

Approprlafclona  sultfeet  to  rBgnlstiOB  of  ehane 
far  wharfsge,  07,  1334. 

^^i!^    (*»^ort«,  p.  1707  of  this  Index.) 
Building,  farts,  97,  TOO. 

C^trol  of,  Brunswick,  Oa.,  H.  D.  »•»  flOth,  1st 
"redgJn«  in  vicinity,  08, 1931. 
Enrodkment  for,  98, 8«i 

p!^1^''  I>ul«tMnperJor,  10, 2002. 

Iran  piles  in,  95,  8401 

Ownership  of,  lelstfan  of  Improvements  to, 

Sen.  D.  301, 61st,  ad.  ' 

Ownership,   rfparlsn,   im   |nteriBienoB   with 

fc^yements,  Ssn  Juan,  P.  I.,  H.  D.  914, 

P^2f^  ^y^^  bulkhead   ime,   dioalfaig 
from,  88, 1040.  -~«iug 

Tsrpe,  extensiao,  Jamali^  now  n  v    w   t* 

i5oe,eoth,ad.     ^^  ®'^'  ^-  ^^  ^*  ^ 

^l^w«^  Iron  Pile. 

Planning,  08,  3401 

Wharves,  Munlc^aL 

Details,  Kansas  Ctty,ia,  2302. 

^l>>rves.  Pile  and  Boek. 

^'lftns.88,34B4. 

'^I'^'veSf  ProJeettDf . 

^^^2**^  ^y«d   bulkhead   Itoe-^hoallng 
trom,88,1046.  '""--wMMmumt 


Advaatasas,  Mobile,  Ala.,  H.  D.  657,  eist,  ad. 


Vv,  9^p4« 


Lode  gates,  11, 2188. 
WliHa  House.   (See  p.  2072  of  this  Index.)   (See 
pi.  70.) 

Whitewashinf. 

Forts.   (See  p.  1707  of  this  Index.) 

WIekats  (M OfvaMe  Dams).   (See  Dams.) 

Long  snd  short  wk)kets»  08, 17B7. 
Widths  (Cliannela,  etc.). 

(flannel  beds,  08, 1400. 

Onrves,  08»  I486. 

Determinlkig,  Detroit  River,  H.  D.  670,  61st, 

ad. 
Dteuaion  of  adeqoate  widths,  KobUe  Har^ 
bor,H.  D.6S7,61st,ai. 

Willows.    (See  Trees.) 

Bare,  stsrtfaig  vegetation  on,  98, 1785. 

Dike  protection,  76, 837. 

POoa  of  live  willows,  78, 621. 

Planting,  bars,  97, 2095. 

PlanUng,  experimenU,  07, 8095;  98, 1786. 

Planting,  failure  of,  shore  protection,  78,  316; 

79,11, 561 
Revetment  work,  10,2106.  «.  ,« 

Shore  protection,  73,  342;  74,  51,  225;  78,  62, 

aSO;  76,  105,  887;  70,  1468,  1618,  1621,  1628; 

81,U66;88*UW- 

WIncliee. 

Beaervoir  dams,  01, 2811 

Windows. 

Forts.    (See  p.  1707  of  this  Index.) 

ir„mijng,04,884l 

«f|fr<i«-    (See  Heteorology.) 

dMnnels,  efleot  on,  Aransas  Psis,  H.  D.  678, 

61at,2d. 
ConenU,  eftoot  on,  98, 2712. 
Carrents,  mid-depth  velocity  of,  effect  on,  69, 

281 
Depths,  harbor,  effect  on,  H.  D.  62,  SOth,  1st. 

I>uluth,Ol,2001. 

Oi«at  Lakes,  H.  D.  62,  fiOth,  Ist. 

Sftwaiian  Islands,  H.  D.  600,  Odd  ad. 

loe    movement,   effect.   New   York   Harbor, 

H.  D-  0^1  ^i<^>  Ist. 
j^^Vft  harbor  depths,  effect  on,  67,  218;  68, 

154, 171. 
I^ako  Bupertor,  H.  D.  221,  eoth,  Ut. 
Kantodcet  Sound,  H.  D.  536, 6ad,  2d. 
Pivesare  of,  steel  buildings,  01,  8810;  04,  S., 


BatolisU,  eflocst  on.  67, 808. 

jteaoltant  direction,  Lambert's  formula,  68,607. 

Rivers,  discharge,  00, 5383. 
geour  and,  oi,  575. 

Tides,  effect  on,  73, 088, 1001. 
^ftter  surfaooa,  effect  on,  04, 1012. 
Water  8urftMses,efI6ct  on,  lakes,  97, 2777. 

Water  surl^oes,  height  of,  variations  to,  wind 
a  caosB  of,  og^  2712. 
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Winter. 

Piscbarga  and  veiociUcs,  mcuroring  In  wint«r, 
01,3774. 

Wire  Boards. 

Forts.    (See  p.  1797  of  this  Indoz.) 

WlreFUMS.   (See  Torpedoes.) 

Wire  StniidB. 

Mattresaes,  04,  3000. 

Wire  Sweep.   (See  Sweep.) 

Surveying  with  tension  wire  sweep,  Oraat 
Lakes,  08, 2637. 

Wirlns.   (See  Electricity.) 

Buildings,  04, 3836, 3840, 8856. 
Electric  plant,  battsies,  00, 850. 
Firing  cunmits,  mortar  batteries,  07, 753. 
Forts.   (Seep.  1707 of tlib Index.) 
Longitude  obeervatiaos,  04, 3323. 
Wood,  rock  substltiited,  adTiotages,  break- 
waters, OS,  3302. 

Wood. 

LininsB,  fbrts.    (See  p.  1707  of  this  Index.) 

Works. 

Maintenance  of,  Qieat  Lakes,  12, 3488. 
Permanency  of,  breakwatei8,H.  D .  340, 50th,  1st. 

Works,  CompensatJng. 

Great  Lakes,  H.  D.  779, 61st,  3d. 

Works,  Contraetkm. 

Side  contraction,  Mississippi  Biver,  H.  D.  50, 
61st,  Ist. 

Works  of  Improvement.   (SeaOost;  Private.) 

Works,  Old.   (See  Walls,  Sea.) 

Condition,  Cape  Fear  Biver,  H.  D.  387, 63d,  3d. 
Works,  Proteetton. 

Bunding,  movable  dams,  07, 3540. 

Works,  PubUe.  * 

Power  of  counties,  Washington,  06, 3871. 
Sites  should  not  be  disdosed  itrematiiiely,  01, 
2758. 

Works,  Begulation.   (See  Begulation.) 

Depths,  maintaining,  Mississippi  Biver,  H.  D. 

50, 61st,  1st. 
Channels  made  by,  sediment-bearing  rivers, 

Mississippi  Biver,  H.  D.  60, 61st,  1st. 


Works,  Biver  and  Harbor.  (See  Coral 
Haibon;  Blvers;  Waterways.) 
Bensfieial  effect  oi,  on  stresnulike  B«!  Rj 
01,3075.  I 

Commeree,  great  growth  of,  incideBt  \t.\ 

666. 
Manuteetoring,  extension  of,  dw  to,  09,  :i 
Bates,  freight,  effect  on,  09, 587. 

Wrecking  Hook. 

Snag  boats.  Off,  30SB. 

Wrecks.     (See  Canals;  Steamboato:  s^i ;  : 

of  this  Index.) 
Air  bags,  faillated,  lalsfaig,  08,  IS4. 
Appropfiatians,  insufilcimt,  useless,  "}bz 

H.  D.010,6l8t,ad. 
Canals,  07, 3448. 
(Canals,  removing  tn,  06, 2211 
Charleston  Harbor,  73, 738;  74.  ii.  i 
(Tofferdams,  1 1,  3080. 
Expkisives  used,  10, 1664. 
Harbor  of  refuge.  Lake  Huron,  77, »". 
Lifting,  pontoons  for,  00, 1277. 
"Maine,"  Habana  Harbor,  11, 3039;  12,9 

H.D.  765, 61st,  3d. 
Mississippi  Biver,  00, 1774. 
Missouri  Biver,  00, 3001. 
Monitor,  PaUpsco,  73, 738. 
Ohk>  Biver,  77, 638. 
Pacific  coast,  81, 3837, 3684. 
Baising,  hiflated  air  bap  ior,  98,  im 
Bemovhig,    advertising,   objeedoos  u.  I 

606. 
Bemoving,  black  powder  used,  73, 728. 
Bemovfaig,  dynamite,  7A,  11, 714;  04.  ni 
Bemoving,  explosives,  68,  501,  6D7;  73, 

738;  7ff,ii,n4;  77,001. 
Bemoving,  laws  rriating  to,  BJttodt  U 

OIS,7Q8. 
Snmniary  of.  Straits  of  Foes,  etc.,  9& 

08,3086. 
Wrecked    dredge,   anthority  for  na.'^ 

qnartion,  08, 3688. 
Wratiked  steamboats,  Urt  of,  Mteocri  l% 

07,3870. 
Yasoo  Biver,  73. 483. 


T. 


Tangtse  Biver. 

Navigation  of,  S.  D.  301, 61st,  3d. 

Yankee  Catcliers  (submerged  defensive  obstruc- 
tions).  (See  Obstructions.) 


In  Gape  Fear  Biver,  78,390. 
Neoie  Biver,  70, 738;  7^  704, 2U 


NOTES. 

I'afM  1  (o  1791,  BiTara  wd  Hwbon. 

INDEX,  REPORTS,  CHIEF  OF  ENGINEERS. 
UNITED  STATES  ARMY. 


•(A  cnEtoMrlns  dfatrlct  rarlmd  tht  praob  ol  tha  mtUr  In  Vol.  I  of  IbU  Indn,  p*(B  IS-lwa, 
>tnlD(  to  lU  own  npgrti  a  worb;  upm  k  iMXEid  apportanlt;  to  inaks  nicta  ■  nvigw  the  mUter 
np'mlotniidM'UiahmlliiiibiiTawunaiilml,  but  too  liU  lor  bioorpontlon  In  tbe  flnt  rahinK. 


ES 


SESSIONS  OF  CONGRESS. 
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FRONTISPIECE  MAP. 

DISTRICTS  AND  DIVISIONS.  AND  OFFICES.  ETC. 

Tb0  boandariM  of  these  may  chance  aooordlng  to  the  exigencies  of  the  work  under  the  cere  ortbeCorpi 
of  Ezigixieers.   See  below. 


REFERENCES. 


(Page  15.) 

Sometimes  the  text,  pages  1  to  1791,  refors  to  H.  D.  482,  55th  Cong.,  M,  and  sometimw  to  n.  P.  C 
S7th  Cong.,  2d.  Theee  are  practically  the  same,  the  one  of  later  date  embracing  the  facts  up  to  that  li'M 
date.    (H.  B.  1401, 63d,  3d  is  the  latest  edition,  and  so  more  embracivB  than  the  others  named  ai^m: 


(Page  19.) 

OHDER  OF  ARBANGEMENT  OF  WATERWAY  GROUPS,  AND  UNITED  STATES  ESGlsm 

OFFICES. 

The  waterways  of  the  United  States,  aslisted  in  Volume  I.  are  arranged  in  sequential  geogrspbical  groir' 
Usually  theee  gxxnips  correspond  with  the  areas  in  the  care  of  the  local  United  States  Engmeer  olc*^ 
charge  of  works  of  defense  and  of  improvements  on  waterways.  Sometimes,  fcr  Tarioos  reesoos,  the  ln.*> 
or  area  under  the  care  of  a  United  States  Engineer  office  may  be  changed,  eo  that  waterfray  improrrniac:' 
in  one  or  more  of  the  groups  named  in  Volume  1  may  be  under  the  care  of  an  office  other  than  dud«*^^ 
Volume  1 .  This  foct  may  be  particularly  notioeable  hi  the  case  of  waterways  which  begin  or  end  acj  >' 
of  waterways  in  Volume  I. 

Any  request  for  information  eoaoemlng  a  waterway,  addressed  to  the  United  States  Enpneer  Of-* 
deemed  to  be  in  charge  of  the  waterway  concerned,  would,  usually,  be  forwarded  direct  to  tbe  li^'^ 
States  Engineer  Office  actuaUy  in  charge. 


A — ^PORTLAND, 


ME.,  DISTRICT. 


PSNOBSCOT  RIVBB,  BfE.    (A-101) 

PROJECTS.— Omit  tba  rebmnoa  to  tMtDOla  i 
iRer  Mtlimla  ol  1130,000,  fn  tba  lut  paro- 
mpb,  raEuttng  to  ut  Har.  1, 11)07. 


MACIIIA8MTWI.MB.    (A-W) 
''^"rt'nr  to  Maohta.  R.,  Ito..  Mo.  11. 


CABfDBN  HABBOB,  ME.  (A-IU) 
PROJECTS  .—Pint  pwaKniOi:  The  nl 
tba  tblid  Una  la  to  nuaa  loir  mt«r. 


A<^*WAKKAaWVM.M 


"twTloKtiobWBBv.lIt    (A-ai3) 


J^AHOOBAT.MB.    (A-»«) 
"W'TtoBtac.MHvlB.r.lI^    (A-MT) 


BOCKFOBT  HABBOB,  MB.    (A-148) 
PROJECTS.— ChuM  Kkrwa  to  lootDoU  I,  In 
tbe  ibbqikI  pvKrmpb,  Inctud  of  to  1. 


EB,ME.    (A-ai8) 
BURVEYB.— Add,  Id  tbe  Isat  pwacnph,  n 

smm  to  (Htnoto  3,  under  Uaps. 


LAMTXBT  BITBB,  MB.    (A-aS8) 


irv^^^^'iu,., 


'8HAUOBBAB.HK. 

"W  number  to  A-sr(j). 

IS  HASBOB  BAB  Aim  D 

«»ininili»WA.^n)). 


EZCTKBB(VKK,N.B.     (A-3B») 
PROIECTB.— B«»  bslow. 

SOBVEVa.— Th«  proper  i«fcr«w»  under  "Mop'* 
to  to  iDOtnota  1,  or  H.  D- 10«>'*>^>  M- 


■si^s  or  aooAi^  habboe.  bib.  .^^n 

N.  B.    {A-3SI) 

SUBVBYB. — Add  tin  toUowlW  iBlamioB  iin.ler 
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B.— BOSTON,  MASS.,  DISTRICT. 


ENGINEEBS. 

Col.  F.  V.  Abbot  was  in  char^  of  dbtrlct  from 

1910. 
See  NewburyiKvt  H.,  page  71,  for  list  of  Cotpe  of 

EnKineen  assistants. 


(Page  78.) 

SANDTBAT.BIASS.    CB-77) 
PROJECTS.— Refareooe     in     last    par^: 
should  be  to  10, 05. 


(Page  09.) 

POWWOW  RIVER,  SEASS.  (B-5)  (See  below) 
In  Mass.  only. 

(Page  71.) 

NEWBURTPORT  HARBOR,  BIASS.    (B-3) 
OPERATIONS.— 1904-5.    75'  of  core  is  correct 
instead  of  71'. 


BOCKPORT  HARBOR.  BfASS.   (B-79 
APPROPRIATIONS.— Item  of  1902  fe  ST  fl 
09,856. 

SURVEYS.-RefBrenoe  Is  to  00, 1177,  ii^ 

GU>UCESTERHARBOB,MASS.  (B-^ 
APPROPRIATIONS.— Item    of   1S23  is  H 
90,000. 


(Page  79.) 


(Page  72.) 

1911-12.    Project  named  85%  completed  on  '12, 

09. 
SURVEYS.— List  of  Congressional  Docs.,  etc., 

to  be  foimd  on  12, 08. 


(Page  74.) 

POWWOWRIVER,MASS.  (Seeabore.)  (B-5) 
PHYSICAL  CHARACTERISTICS.— Omit  lef- 
erence  02, 85. 


(Page  75.) 

IPSWICH  RIVER,  MASS.  (B-OO) 
ESTIMATES.— Date  should  be  1873,  not  1872. 
Add  the  following  paragraph— "By  Lt.  Col. 
Thorn,  1875,  improving  R.;  by  chan.  4'  x  flO', 
025,000;  for  chan.  O'  x  OO',  0300,000;  70,  199, 
201, 202." 


(Page  76.) 

SURVEYS.— First  paragraph— Date  should  be 
1873,  not  1872. 

ESSEX  RIVER,  MASS.    (B-6G) 
OPERATIONS.— 1909-1910.    30  point  187  c.  y. 
bowlders  is  correct,  not  ,30,187. 


CONTRACTS.— 1899.    Reforence  is  to  00,  & 

PR0JECT8.^0mit  estimate  of  ra3.a)0b.te3 

leteting  to  CoL  Mansfidd,  1894. 


(Page  80.) 

BEVERLT  HARBOR,  BiASS.   (B-03) 

ENGINEERS  IN  CHAROE.-Lt.  Col.  G  I 
Gillespie,  1868.  lU  90,  534.  Lt.  Col.  S  V 
Mansfield,  1889^90. 


(Page  81.) 

CRANE  AND  WATERS  RIVEBS,  3IA»^ 

(B-90, 97) 
ENGINEERS  IN  CHARGE.-Lt  Cd  G  I 
Gillespie,  1888-89,  and  Lt.  CoL  S.  M.  Micv> 

SALEM  HARBOR»  MASS.   (B-lOO) 

ENGINEERS  IN  CHARGE.-Lt.  Col  C.  ^ 
Gm«ipie,  1888.    ltn90,52S. 


(Page  82.) 

PROJECTS.— Reteeiioe  to  fltsnton  pto)it- ; ' 
is04,88S-4.    Noest.,byOol.,fcirniamtf:- 

LTNN  HARBOR,  BCASS.    (11-108) 
APPROPRIATIONS.— 1912  Item  was  (or "' 
em  or  Saugus  R.  chan. 


"tor  MplaMtloD"- 


■EflATION8.-I«0-U-»*     omit      -b,       * 


DOKCTHKSTBB     BAT     AMD      NBPON8BT 
KIVEK,BfA88.    (B-13>  mnd  1S4) 
ENaiNEKRS.— Chlst  ol  EngbMcn.    07.  ttl  li 


MASS.    (B-lia) 


^t  K^DOOflM.  03,  7*:  IWI,  orer     •!«».• 
3NTBACT9.— UM.    OtorgB  H.  Bnrni 


WBTBaOCTH  BIVKB,  MAHS.    (B-ISS) 
TIXl^B.— No.itU)uld  ba  B-lS8»nil  B-l«. 
CONTRACTS.-lBia.    Dty  State  Dnd^loi;  Co. 
(LM.),  dr.,  ftbnit  lOJMO  c.  y.,  bi  BMk  R., 
30k«c.  ;.,  1S,I3W. 
ENOINBERS  IN  CHAROE.-Lt.  CoL  0.  L. 
QOle^ls,    1888.    R.,    SO,    Sn.    Col.    F.    V. 
A.bb(it,  IS,  13B7. 


WBUfc  RITKB,  KASS.    (B-IM) 
ENOINEERa  IN  CIIAROE.— U.  Col,  8.  H. 
ICuufleld,  1888-n. 

COHASSET  HAKBOB,  MASS.    <B-1JM» 
ENQINEERS  IN  CHAROE.— 1,1.  Col.  B.  H. 
Muuflald,  1888-8>. 


.    ■p«f«gr»pli  ntetrtog  ^ 

^.  ot    18M  tX»V  Wl.  tt»    **"■ 
a  Iroin  anna  lunolteii  R-  'R-  B'- 

Omit  "iMa  to  MvlgMlon"  hi  1 


tP«tB8B.) 
SURVEY B.—I'tnenpbnlatliig  to  AlfcdrtMi  Pt,, 

ig06:  tlu  faotDote  letetoioa  dwuU  ba  lootiute 

No.  6  toB'.eaA  o(  No.  1. 
AST  BOSTON  CRAmmL.  HABS.  (B-ll?) 
BURVEY8.— rint    line     ibatiA     beeta     *Hh 


acmJATB  HARBOR,  MASS.    (»-Ul) 

PROJECTB,— Tlw  footnoU  b  No.  1,  and  refeci 
to  Moond  to  laat  pingraph. 

(PlHlBlB.) 

FLTHOtJTB      BEACB      AHD      BARBtHt, 

BtASS.    (B-l«8) 
ENOIMEERB  (CblBl  oT  EncliMM).— Bc*nim 

of  Sf,  6T  sbould  toetait  paga  64. 
ENOINEBRB  IN  CHAROE.— Lt.  CoL  O.  L. 

OIUeq>ie,  BS.  EM. 


(PasaM.) 
OPEBATIOKS.-lff)l-2.     13,738   t.   st.    ; 


[T8TIC  B>VKB,  MASS.    [B-110} 

CONTRACTS.-I912.    "Bay     State     Dredgln* 
Co.  (I-td.),"laciomct. 

ITBTIC  AND  MALDBN  RIVEBS,  MASS. 


HARBOR,     MASS. 


PBOVINCCTOW 

(B-80S} 
ENOINEERB  (Aalitanu).— W.  T.  Uarttn,  08, 


ENQINBERS  IN  cnABOE.-W_CoL  O.  L. 
autoqtte.  Bee  aln  report  *»■•»»*■  " 
rol   S»nto°.    Baa  oa.  813,  mma^  "'*!''■ 
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C-— NEWPORT,  B.  L,  DISTRICT. 


(Pttge  107.) 


(Page  lis.) 


SALT  POBID,  BCAS8. 

Should  foUow  0-6  as  C^a). 


(Page  108.) 


NAMTUCKBT  HARBOR,  MASS.  (C-31) 
ENGINEERS  (ChJeO.--Ttie  1911  report  is  J. 

pa«B03. 
PROJECTS.— The  1880  report ,  ssooimI  pangrs;  X 
i8atpa0a434. 


NANTUCKET  AND  VINETARD  SOUNDS, 

MASS.    (C-2) 
PHYSICAL     CHARACTERISTIC8.-Detaib, 

referanoe,  first  paragraph,  04, 950. 
SURVEYS.— Referanoe  is  to  04, 952. 

NANTUCKET  SOUBVD,  MASS.   <C-3) 
ENGINEERS  (In  chaigs).— Lt.  CoL  Santed 
nferanoe  tell,  118.  ^ 


(PagalOO.) 

BASS  RIVER,  MASS.    (€>!) 
SURVEYS.— Referanoe,  last  pazagraph,  is  00^ 
1282. 

HTANNIS  HARBOR  OF  RBFUOB,  MASS. 

(C^) 
APPROPRIATIONS.—Referaiioe  after  total  is 
13, 1407. 


(Page  111.) 

WOODS  HOLE  HARBOR,  MASS.    (C^IS) 
OPERATIONS.— 100»^.    42  o.  y.  howlden  n- 
moved  is  correct. 


LITTLB  HARBOR,  WOODS  HOLE,  MASS. 

(C-19) 
ENGINEERS  (In  charge).— Referaioe  to  Lt. 

Col.  SanfordislO,93. 
SURVEYS.— Insert,  as  a  flnt  paragraph,  the 

Ibllowing:  Sur.  an.  act  Ang.  7,  1894;  made, 

1895,  by  Lt.  Harts,  95, 750. 


( 


114.) 


MARTHAS  VINEYARD,  MASS.    (O-80) 
PLANS.-Tha  Wairm  estimate  was  $»flBO, 

83,578. 
SURVEYS  (Maps).— 05, 002  is  eomoL 


(Page  117.) 

WARKHAM  HARBOR,  MASS.   (C-43) 

COMMERCE.— The  1873  report  is  at  ps«e5,  H 
953,974. 

CONTRACTS.— 1880.  The  prio^  Pidjeoo,  dr.. 
was  13.95f ,  87, 543. 

ENGINEERS  (In  chaise).- MaJ.  Wsna's  re- 
port Ibrl873  is  at  page  0S3. 

OPERATIONS.— 1872^77.  The  1877  report  fa »: 
page  195. 

(Page  118.) 

NEW  BEDFORD,  MASS.    (C-a3) 
CONTRACTS.— 1902.    Pa^e  rstaeoce  to  Cob 

contract  is  04, 912. 
ENGINEERS  (ChieO.—The  page  of  the  19i: 
report  is  97. 

(Page  119.) 

WESTPORT  HARBOR,  MASS.  (C4») 
OPERATIONS.—18S7-88.     ImproTenunt  coc- 
pleted  by  oonstraction  of  a  Jetty  at  HoncNVk 
Pt.,88,4112. 

SAKONNBT  RIVER,  R.  I.    (063) 
COMMERCE.— In  1907, 11,009 1.,  06, 961 

(Page  120.) 

SAKONNBT  POINT  HARBOR,  R.L  (C-U) 

SURVEYS.— Report   on   the    Lockwood  aad 
Qoethals  smrey  is  In  01, 175, 1148. 

(Pagem.) 

OOASTBRS  ISLAND  HARBOR,  R.  L  {0»^ 

TITLE.-Shonld  be  "Ceastecs  Harbor  blifi^ ' 

NEWPORT  HARBOR,  R.  I.   ^047) 

CONTRACTS.— 187&.    Additlanal  Rfnon  ^ 
FlSDnery  cantnot  Is  70, 208. 


«;    uidp.2TT«1 
lutatloDs.  J 


tITKK.  HASB.    (OSa) 
ATION8.— P»e»  nfmoc* 

iSs,oooi>sa,B;t. 


PAWTDXBT  COVB,  B.  I.    (C.84) 
ENQINEERS  (In  obuoJ.-CoL  Wliiard-, 
pwt  li  OO,  03. 


as    CChM].— Tb*  K 


<    tb*     Blibst 
I.   (O-TO) 


WICKFOBD  HABBOK,  U.  I.    (C-S3) 

ENOINEERS  (In  olMrsBj-Col.   WBUM-m  m. 
pcirtl>OS.B7.  "" 


APPRO  FRUTIONS,-Tli»  allotment  of  »10,. 
000,  In  IBDT,  wn  mad*  In  igoj.    R^Kvooa  li  u 


<F>C>IK.) 
CB     KlVnt,  HABBOB,    BDUl- 


(P>(al34.) 


;€>CK.    AND    NABBAOANSBTT      BLOCK  ISI^D,  B.  I.    (C-IOS) 

1.     (C-ai)  APPROPRIATIONS.— BalanDH 

IBS  (In  cliartB).-Tl>«  iwl  nport  of  *•  *'•  '*" 

kwfiod  Is  BT,  MS.    Omft  tb»  flfurM 

vtbelsMnlnvK*. 

:TS.— 1870.    AdJItloml  reltnoca   (a  (P««B  136.) 

ootract  ti  7 1,  717. 

SUBVEYB.— Tba  nfcmics  U)  lh(. 
rnnilli  00(1377. 
(Pag>lZ7.) 


bixh:k  islahd.  b.  i.   habbob  of  bbcw 

VOB.   (O-104) 
rmiiiiliinl  docamuu  w  IkMd  la  Ot,  S4, 
bBtwd  ol  Ot<  M.    Ttis;  u«  ralamd  lo  aba  kC 


CKT  BIVBE,  B.  I.    (C-S3J 

CT8.-I(0I.    Tin  propw  nl« 
card  DODlnct  l>  on,  gOD. 


UTIXI    NABBAOANSBTT    BAY,    GONPS. 

ANDK.I.   (Cioe) 

CONTRACTS.— ThB     J87J     ratemie*     lo     tbi» 

MolthroinOTHMM  h  78.  3M-    Th.  prt»,  IBsa. 

of  Iba  Hvttod  Dredging  Co.  contract  tor  dr.  . 

(P^ljg,.  ™30..«p«c.r.,»3,«8. 

OPERATIONB.— i88l-«3-    M.***    ''■    »■    """^ 
ERS  (AMbuiiti].— Thapi^nfutoc*  dndgcd, lutMd  a[ xt,as«,  83.  W' 

•11  md  DiffT  ihould  b«  71, 7M. 
AL     CHARACTERIST1C8.  -  Filth 
pb:  llHn  rlw  of  tids  about  9',  03,  K.  (Pal*  ^'^^ 


tF« 


(Pig*  19 


SORVBTB.. 


■lUp,  79.81*- 
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a— NEW  LONDON,  CONN.,  DISTRICT. 


(Page  141.) 

PAWCATUck  RIVER,  R.  I.  AND  CONN. 

(D-1) 

Flows  into  Little  Namgansett  Bay. 

STOUmf  GTON  HARBOR,  CONN.    (D-9) 
Flows  into  Fishers  Island  Bound. 

WBQUBTBQyOCK  RITBR,  CONN.    (D-8) 
Flows  into  Little  Namganaett  Bay. 

QUIAMBOG  COVE,  CONN.    (D-4) 
Flows  into  Fishers  Island  Sound. 

BIYSTIC  RIVER,  CONN.    (D-ff) 
Flows  into  Fishers  Island  Sound. 

POQUONOCK  RIVER,  CONN.    (D-6) 
Flows  into  Fishers  Island  Sound. 

HAY  (WEST)  HARBOR,  FISHBRS  ISLAND, 
N.  T.    (D-10) 

Flows  into  Fishers  Island  Sound. 

WE8TBROOK  HARBOR,  CONN.    (D-CM) 
Flows  into  Long  Island  Sound. 

MUX  RIVER,  CONN.    (D-77) 
In  Conn.  only. 

FIVBMUJS  RIVER,  CONN.    (D-84) 
Flows  Into  Fivemile  R.  Harbor. 

DARIEN  RIVER  (GOODWIVES  CR.),  CONN. 

(D-87) 

Flows  into  Darien  Harbor. 

(Page  142.) 

PAWCATUCK  RIVER,   R.  I.  AND   CONN. 

(D-1) 
CONTRACTS: 
1897.    Omit  "or  t."  in  third  line. 
18a>.    Randerson    contract   was   for   bowlder 

removal,  not  for  rock  removal. 
1909.    Omit  "one  about"  from  the  second  line. 


ENGINEERS  (ChJeO  — The  repon  for  l^v  l  >' 
86,80.    The  1902  report  is  at  02, 123. 

OPERATIONS:  , 

1871-73.    Omit '<diaa.  (dlmensioiisr 
1872-73.    6|' to  Westerly. 
1873-74.    Depth  of  Chan,  to  Westeriy  tnfr >r' 

to  5J'  X  75'. 
1886-87.    ReCerenoe  is  to  87. 5(>5. 
1887-1888.    8  c.  y.  bowtders  removed. 
18B6-97.    266  e.  y.  rock  and  bovklm nr.-  :.  i 
190»-10.    "Contract"  Should  be  «omLT.'« 

(Page  143.) 

PROJECTS: 
In  aeoond  paragraph,  project  is  tbe  pr?-    ■ 

1885.    Additional  reference,  85,  f^r 
The  project  lor  10%  18BS,  from  Stoninra-. 

was  by  MaJ.  Lookwood;  and  it  vns  t-  ' 

100'  w.,  Avondale  to  Westerly,  .^ddu*- 

refonnoe,  96, 67& 
Additional  refspsnce  tat  project  for  obr  - 

moval,  under  act  liar.  3, 1905, 05, 0i 


STONINGTON  HAREOR,  COim.  (D-3' 

CONTRACTS: 
1876.   Contraet  was  with  J.  S.  Crosby.  76,  :& 

1879.  Price,  Ballou  oontrsct.  ».9-f. 

1881.  Price  of  BalkraoontrBct.tUli. 

1882.  Price  of  Ballou  contract,  tl.09:f; 
1886.  Price  of  Bouker  contract,  tl.o.:^ 
1889.  Price  of  StoD  contract  SLOT,  oo:  d. 

pert. 
DOCUMENTS.— Report  of  Lt  Presoott  *v 
Lt.  Col.  J.  0.  Anderaoo. 


( 


144.) 


ENGINEERS  (In  chargB).-Tbe  ISM  rex' * 

Lt.  Col.  Elliot  is  at  84, 630. 
ESTIMATES.— BE.,    1875.      Additkol  *> 

mate,  8231,000. 

OPERATIONS: 
1879-80.    34,801  t.  granite  (Wivsred  ir  t<n»« 

water. 

1881-83.  23,909 1.  St.  is  oorrecL 

1883-84.  4,986.6 1.  riprap  St.  Is  oom^t  . 

1888-89.  3,864.5 1.  riprap  gr&nitc  is  o*^'< 

PROJECTS.— First  paragraph.   Ibto  bst  -' 
read,  ''cost,  836,753.83, 72, 918.** 

(PafS  145.) 

I 

ACTSTIC  RIVER,  CONK.   (IM)  ; 

ENGINEERS    (ChieO.'ThB  WW  "I*  '  ■ 


91,63. 


I 


pp.  1-1791 ;  and  p.  27791 
lor  explanations.         J 


KOTES. 


2789 


NGIXEERS  (In  charge).-Col.  Hooston  was 
U.  Col.  prior  to  the  ISBl  report 

B0JECT8.— The  project  of  1888  yns  by  Lt. 
Co!.  Houston. 

URVEYS.— The  examination  of  1888  was  by 
LL  Col.  Houston.    The  refcrenoe  is  88»  74^ 

W  LON1X>N  HAKBOE,  CONN.    (Di^) 

NGINEERS  (In  charge).— The  188B  report  was 
the  first  rendered  by  Col.  Houston  ss  ooloneL 

(Pass  146.) 

A3IKS  RIVER,  CONN.    (IVll) 

PPBOPRIATI0N8.-The  leferanoe   to   the 
1809  appropriation  is  90,  IIM. 


(Pace  147.) 


ONTRACTS.— 1»7.    The 
not  551. 


refBienoe  is  71f  7S1, 


ENGINEERS  (In  charge): 
The  first  report  of  MsJ.  Houston,  as  major, 

was  the  1867  report. 
The  first  report  of  Lt.  CoL  MoFailand  as  Lt. 

Col.  was  for  1881 
Capt.  Waldran's  report  lor  1913  is  found  at 

12«  1436. 

ESTIMATES.— In  the  fourth  line  of  the  Barlow 
estimate  the  aggreeate  should  be  181,800. 
OPERATIONS: 

I86S-67.  The  pasBS  of  the  1867  report  are  45 
and44& 

1871-72.    46,964  o.y.  were  dredged. 

1872-73.    The  page  of  the  1878  report  is  984. 

18»-83.   63,197  c.y.  were  dredged. 

\S83r«.  Omit  the  words  "trainhig  wall  com- 
pleted," and  Innrt  "2,988 1.  f.  pile  and  riprap 
dike  built  at  Mohegan." 

1881^-87.  Insert  the  words  "and  in"  after  the 
semicolon,  second  line. 

1888-89.    151,273  c.  y.  dr.,  not  222,393. 

1907-08.    52,886  c.y.  dr.,  not  74,340. 

(Page  148.) 

ANWC  RTVBB,  CONN.    (D-M) 

ENGINEERS  (Chief).-The  page  of  the  1886 
report  is  96,  not  963. 

'LANS.— Make  the  last  Ihie  read  as  foltows— 
"I.  w.  below  the  R.  R.  br.,  and  dr.  above  br.; 
est.,  $8,000,  8«,  711." 


CONNBCTICVT  RIVEB.    (D-33-«) 
APPROPRUTIONB.— 1878.    Beferenoes,  addi- 
tfonal,  78, 347,  and  act  June  20. 


(Page  IfiO.) 

CONNECTICUT   RIVER,   RBLOW   HART- 
FORD, CONN.    (D-08-b) 
APPROPRIATIONS.— The    total,    faidudlng 
misoellaiMoas,  8660,677.02: 

CONTRACTS: 
1881.   In  the  flnt  line,  change  «'J.  Beattie'* 

to  "E.  H.  Williams."    In  the  third  line, 

change  "B.  H.  WilUams"  to  "J.  Beattie." 
1888.    E.  H.  Williams,  riprap  dike,  81.10  t., 

of  St.,  88,  609.   H.  N.  and  A.  J.  Beardstoy, 

dr.,  VH  0.  y.,  88, 609. 
1883.   Harttod  Dredging  Co.,  dr.,  IIH  o-  J'f 

88,609. 
18S4.    Add  contract  of  C.  0.  Ooodrich,  dr., 

10tc.y.,84,64L 

1886.  Add  oontiaeU  of  C.  C.  (}oodrich.,  dr., 
W  0.  y.,  88,  637.    C.  C.  Goodrich,  dr.,  87, 

602. 

1887.  Hartlord  Dredging  Co.,  dr.,  87, 603. 

1888.  C.C.(Joodrkdi,dr.,10*c.y.,88,633. 


(Page  161.) 
ENOINSER8  (Cbief).-Tho  1897  report  is  on 


ENGINEERS  (In  charge): 
The  first  report  of  Col.  McFarland  as  Lt.  CoL 

was  1884 
The  first  report  of  Col.  Houston  as  Col.  waa 

1889. 

OPSBATIONB: 
1881-82.   82,870 ay. dr., not 9,017. 
1883-83.    47,389 c.y. dr., not 31,433. 
1888-84.   Change  the  whole  line  to  read  "91,400 

c.  y.  dr.,  14,366 1.  st.  placed,  84, 640, 641." 
1886-86.    1543 1.  St.  placed,  not  1,682. 
1886-87.    Second  line-^,280  t.  st.  placed,  not 

6,829. 
1889^90.    45,377  c.  y .  dr. ,  not  63,411. 
1898-1900.    180,638  c.y.  dr.,  not  99,883. 
1900-1901.    60,961  c.  y.  dr.,  not  64,284. 
1910-11.    103,531  c.  y.  dr.,  not  168,365. 
1911-13.    137,826  o.  y.  dr. ,  not  166,147. 

PROJECTS: 
The  Warren  estimate,  1879,  shouM  be  1330,487. 
The  1892  reference  of  the  Houston  project,  1889, 
Is  93, 661. 


(Page  149.) 

JNXECTICCT    RIVER,    CONN..    BIASS. 
(IV33) 

5UMMARV  AT  HEAD.-The  period  of  Part  a 
is  1S20-1879. 

Including  mlsceUaneous,  the  total  might  be 
1968.481.50. 


(Page  152.) 

CONNECTICUT    RIVER.    AROVE    HART- 
FORD, CONN.    (D-93-C) 

ENGINEERS  (In  charge): 
First  report  of  Col.  McFarland  as  Lt.  Col.  was 

1884.  ,  ^ 

Flret  report  of  Col.  Houston  as  Col.  was  1889. 
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OPERATIONS.— Omit  matter  for  1881-S2. 

PROJECTS: 
First  paragraph.— Reforenoe  in  the  third  line 

should  be  71, 762,  763. 
Fourth  paragraph.— The  estimate  ahoukl  be 

$1,465,000,  not  Sl|fi64,000. 


(Page  154.) 

DUCK  ISLAND  HABBOB,  CONll.    (D^l) 

CONTRACTS.— 1896.  TherefBrBDcetotheQnlmi 
axmutanent  is  08, 053. 


CUNTON  HARBOR,  CONN.    (D*44) 

ENGINEERS  (In  charge): 
First  report  of  Col.  McFarland  as  Lt.  Col.  was 

1884. 
First  report  of  Col.  Houston  as  Col.  was  1880. 

(PagelU.) 

BIADISON  HABBOB,  CONN.    (D-47) 

PLANS.— The  locality  in  the  second  line  should 
be  ''Madison/'  not  ''Milford." 

(Page  166.) 

BBANFOBD  HABBOB,  CONN.    (D-ff3) 
SURVEYS.— The  reference  of  the  Leach  survey 
is  01, 196. 

NBW  HAVEN  HABBOB,  AND  WBSTBIYEB, 
CONN.  (D-56) 

SUMMARY.— The  total,  faiduding  miscellaneous 
items,  might  be  1837,104.35, 12, 1447. 

r 

NEW  HAVEN  HABBOB,  CONN.  (D-ffO-a) 

APPROPRIATIONS.— The  aUotment  was  the 
83,000  item,  1907,  not  the  810,000  Item. 

CONTRACTS: 

1872.  The  1872  reference  is  72, 863  only. 

1873.  The  price  of  the  Beardsley  contract  is 
19.73^. 

ENGINEERS  (In  charge): 
MaJ.  Houston  rendered  a  report  in  1860, 00, 400. 

(Page  157.) 

First  report  of  Col.  McFarland  as  Lt.  Ck>l.,  1884. 
First  report  of  Col.  Houston  as  Col.,  1880. 
The  1903  report  of  M^.  PoweU  is  at  03, 830. 

ENGINEERS  (Assistants).- Baboock's  1874  re- 
port is  at  74,  ii,  258. 

PLANS.— The   1880  plan   was  submitted   by 
Lt.  Col.  Houston. 

PROJECTS: 
Second  paragraph.— The  1871  reference  in  the 
second  Hoe  should  be  71, 85, 769. 


(Page  158.) 

Last  paragraph.— Change  the  kn  ih'*f  j 
to  read  as  foUcws:  "e.  side  of  yr_r  - 
R.  betweeu  Fecry  St.  and  Gracl  Atv 
which  existing  d.  was  V  oc  m«v,  13,  vi 

SURVEYS.- The  right  pegs  of  the  isn  >Jrra 
i8  71,776L 

(Page  159.) 

NEW  HAVBN,  CONN.   (IM7) 

COMMERCE.— Fifth  paxagraph.     Ad::  a 
reference,  1-2, 157. 

CONTRACTS.— 1882.    Price  of  Bal'.oa  nt:  a^ 
81.14}. 

ENGINEERS  (Incfaaiie): 
First  rep(»t  of  CoL  McFiiiaDd  u  U  C«.  i 
First  report  of  CoL  Houston  as  Col,  m 

OPERATIONS.— 1880-81.      58,41«  t.  pA 
etc.,oonect. 

(Page  160.) 

OPERATIONS: 
1007-^.    The  west  breakwater  is  Rierfi- 
lOQS-0.    West  breakwater  is  refemdta. 
lOOO-lO.    West  breakwater  imtondia^ 

BOLFOBD  HABBOB,  COKN.  (IMll 
APPROPRIATIONS.-IUg!it  toUl,  nn-Ji 
allotment  of  1892,  is  872,750. 


(P»gel61.) 

ENGINEERS  (In  charge): 
FInt  report  orCol.MeFarlsnd  as  Lt  Col  H 

First  report  of  CoL  Hoaston  as  Cd..  bX 
OPERATIONS.-1888-89.     Beskks  dr   ^ 

were  Jetty  repairs. 
SURVEYS.— An  additional  nkmct  'a  % 

harbor  lines  sorvey,  1804,  Is  95, 471. 

(Page  162.) 

HOUSATONIC  BIVBE,  COHH.  (!►« 

APPROPRIATIONS: 
The  comet  refenuoe  lor  the  18^  m"-  ^  * 

558. 
The  1900  item  of  16,000  WM  an  aflotos^ 

CONTRACTS:  . 

1886.    TheSmlthoontisctwasfcrthf:* '^i 

of  Drews  Rock,  not  Davis  Rock 
1880.    PairottcontiactsimalJed,90.^>- 

1800.    Add,  HartiKd  PredliW  <^^  "^^ 
dr.  plant,  80  per  hr.,  00, 633. 

1000.    Add,  E.  8.  BeWen  4  8oav  F** 
in  dike,  81.43  per  t,  09, 1041. 

ENGINEERS  (In  charge):  .     ^ 

First  report  of  061.  McFarisnd  IS  U  ^ 

First  report  of  Col.  Hoosten  as  Od.,  i<*  ^ 
E8TIMATES.-The  leiewnce  of  tte  f  •'' 
estimate  is  71,  786.   Omitpaci'^'         j 


s:i« 


PEKATIONB^ 

l»85-8a.     IJ^lli.  y.  it.,aot  I4,3<M. 
1SM-S7.     34^c.T.dr.,BOl37,«t    Add,! 

e.  J,  loonn.  dt.it  WuUnciaD  6, 
mi~93.     Add,  bnkl  npalncl. 


mnrosT  bambob,  and  aAOQATUOK 

BITKB,  conn.    CD-TB] 
SKOINXXBB  (Cbl«.-Add,  70,  M. 


!»«-«.    3UM  0. 


«MJ  Of  sbmt 
a  lor  lb*  1887 


■DGBPOKT  HAUOB,  COMN. 

JNTRACTS: 

WJS.     PliDMOf 


t.  iw:  I 


tii:*. 


»!», 


ISIB.    ADOtturprlMOrBMrdilardr.irasSr. 

KOINE  ER8  [Inclurg*}: 

Flnt  report  0/ mj.  Hoowoii  H  »H|.,  68.  Wa 

Rm  nport  H  CoL  UoPtoiuMl  ■>  L(    Col 

84,  Ml.  ■' 

Flm  nport  of  Col,  HmaWn  «  Col.,  1889. 
raKATIONS^WOS*    Omit  the  ™il."Md 
«wtn"  from  the  leeaiui  la  Uw  lut  line. 
ilOJECTB; 
Fntirtb  pmgim(ii.    BhouW  tagln  m  Biltot™- 

"Br  MiJ.  Birlow,  dr.  duo.  to  ly  with  w 

of*10';eet.,lBSjri0.80." 
In  I»w»ph  M  bottom  o(  eoluoui  begtaning 

'By  II.1.   Le«*,  ijw,"  tdd   "one  .nd" 

««•  "eoMlghth"  In  nmtd  Itag  Itom 


IfOKWALK  HABBOB.  COMT*.    (O-SO) 
COIOIERCE.— Tbe  1013  refcreno  li  l«>  !«<. 

MIS. 
C0NTBACT8.-1W*.    J.    T.    lUwlMion,   dr., 

ENOINlBRB(In(diar^}:  

Flnt  report  ol  Cd.  MuFwUnd  ••  M.  COL,  U81 
Ffrit  report  oi  CoL  nooitoo  M  Col.,  IBSB. 

OPEBATIOKB: 
ISVMO.    *),871o.y.dT..».t4B,il9. 
UBS-SS.    l»,3000.7-^-."*"'~f- 
ia07-g.    Aiid,*.Uo.y.r.renio™i. 
IBOW.    U».O80.r.r.«ii»o«a,»H»/»4. 


BiTBvayfl.— M^t  Add.Wiaii 

mE-SOIf  PODVT  HABBOB,  CONN.    <n«t) 
OPBRATIOMB.—ISOB-Sl-M-     179,000  0.  y,  dr., 
not  64,036. 

FOOTNOTE No.  *.      Fil"  Improvaiaont  o( 

WttaoD  Point   Htrbor  conducted  u  p«t  o( 
Nonralk  Harijot. 


SOJECTB; 

Ft™  llM,  flr,t  rolunm.    BhouW  eod   wUh 

"Id  nubi ten.  or  the  3  "  not  4 
f owh  p„^,ph  i„a  ;„       ThoMoondltoe 
■Wd  «Dd  wtih  M^,  ,rttl*I  JW  of  h-d 

mVEYB.^M,p..    Add,8B.««L 
ICKEOCK  HABBOB,  COHN.    (Ma) 

S-'c^CiSr'-^'-'^-"^- 


VrVBHOU  BJTBB  HABBOB.  CONK.  (IMS) 
O  FB  RATIONS.— U8».     13,0110  0.  J.  dr.,  M,  US. 


STAMVOBD  HABBOB,  OOMN.    (DO) 
j^FFBOPRlATlONB.- 
itsml»W,Ha. 


'«^».  10,  iin.     P^^^^i*-     Addltkm.1 

2°SL'S.^^F.™t™portorCo.. 

^"^'-H.  Doc.  740, 0S-2~vol  2 ^ 
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(Pa«B  ITS.) 

G08C0B  BABIIO&  AND  BOAIIUS  MTSB, 
CONN.    (D-OA) 

COMMERCE.— Tonnasa,  1003,  7,260,  initMKl  of 
7/NX). 


( 


173.) 


GlIBBNWICH  HARBOE,  CONN.  (1Ke7> 

SURVEYS.— In  third  pvagraph  idd  08»  :cr 


E.— NEW  YORK,  N.  ¥.,  DISTRICT  NO.  1. 


(Page  176.) 


MAPS. 


At  top,  "Rouaes  Pt."  diould  be  "Roiue  Pt." 
At  quarter  page  from  top,  Tioonderoga  "Cr." 
sbould  be  "R." 


(Page  177.) 


WATERWAY  LIST. 

Pugsley  Cr.,  N.  Y.    (E-ao.)    Is  properly  spetled 

"Pugsley." 
Lake  Meahayh,  N.  Y.     (E-84.)     Is   properly 

spelled  "Meahach." 
Saugerties  H.    (E-63.)    The  name  ''Saugerties 

H."  should  precede  "Esopus  Cr.,"  and  the 

latter  should  be  fai  parsnth^es. 
Little  Monte,  and  Monte  Bay.    (E-83,  and  84.) 

The  proper  spelling  Is  "Monty." 


178. 


Whalona  B.  (E-M.)  Proper  spellini:  b   Wl.- 

ions." 
St.  Albans.   (E-UO.)  This  refers  to  St  k\£: 

H.aiMlB. 

(Page  194.) 

HUDSON KIVBR, N.J. AMD N.Y.  >^ 

PROJECTS.— Fourth  psngraph.  n*ii-  3 
itom  bottom.  The  reference  should  t«&».:A 
719;  86,067. 

(Page  303.) 

LAKE  CHAMFLAIN,  VT.   (£-79) 

ENGINEERS  (In  eharge).-The  first  reper.  • 
MiO.  M.  B.  Adams  is  farlgB7.  and  tlie  pt.* : 

3412,  not  07,  3412. 


F.— NEW  YORK,  N.  ¥•,  DISTRICT  NO.  2. 


(Page  316.) 


(Page  217.) 


GREAT    SOUTH    AND    JAMAICA    BAYS,      FLUBHINO  BAY,  N.  Y.   (f^) 

N.  Y.    (F-48  AND  F-79)  OPERATIONS.-lSSKffl.  Ghsnnel  Is  C  ' 

The  tributaries  referred  to  in  the  footnote.  6,000'. 


B  pp.  1-1791:  MidiLSTTSI 
lor  ezpIaoaUoDi.  J 


G.— NEW  YORK*  N. 

(PtgtMI.) 

■^  TAR  KTTLL,  N.  ).   (0-8) 

■  ITLE.-Mito  it  "Km  Via  Soil,  N.  Y.  «iid 

ENGINEERS  {In  eturgBj.-Otolt  pxe  IM  hom 

the  LEvenaon  ralarence. 
lURVEYa.-Col.  LhTODOTBl  raport  li  dktod 

Apr.  a,  UD«. 


Y.,  DISmUCT  NO.  3. 


ENOIKEEBS  (ChW).— Tbs  IttlO  n 

ENQINEEBB  (In  dMMB)— Th«  n 

cm.  RoMdw  li  10.  tss. 
PROIECTS.~Tba  iriwMM  1b  Um 

graph  li  93,  Ulfi. 


IS84IC  BIVEB,  M.  |.   <O.I«^) 
;OMMEBCE.-Add  ratence  «,  lU 

pmgr»ph. 


OFERATIONe.—ltaft-lO.     13^  o 
reetlnflrMlliie. 


IFERATIONfi: 
M07-S.    1,007^  F. 

uoe-g.  i,u»,m3g. 


(I'*CB»3.) 

LRrrAN  BAY,  N.  J.  (Q-aa) 

1N0ISEER8   (In  di«jB).-Th«   proper  n 
enmco  to  CoL  R«e«Iu  ia  10,  U& 
IPEBATlONa—iaow.   ChMKB  quminy  < 


'OOTNOTE.-No.ll,H.  D.  lM,5gth,M. 


CBBBSBQUAXB  CftBBK,  N.  J.    (0-40) 

CONTRACTS: 

WIO.    OiQlt  the  word*  "oompteled   June  S, 

WI3.    OiDltthl*p>nc™P>>- 
OPBBATIONS.— 1»0»-7.    laoglh    o(    ohm.  ■■ 

l,«»',DataoO-. 
PHYBICAL  CHARACTBRIBTICS.  —  Bsler- 

enn  In  the  nomd  pancnpti  >•  to  11>  330. 


KBTPOMT  HAKBOR,  M.  I.    (O-M) 
APPBOPBIATIONS.— From  WOa  to  U13,«dl 
IMm  1*  ui  aOotnwDt. 


IBITAN  KITEB,  N.  ,.    jq^j 

LPPHOPBIATI0Ns.-Tl»    rehrraoB 
lora  jw™,,  1«  to  03,  «4. 


SHKXWSBCBT  UVEB,  M.  !•    (O-M) 

ENGINEERS  <lii  obsris): 
Lt.  Col.  N.  Mlchler,  l8»-isffl 
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H.— PHUADELPHIA,  PA.,  DISTRICT. 


(Fi«B271.) 


(Pl««  274,  S75. 276.) 


DELAWARE  BIVBB. 

SUMMARY.-Part  b. 
aDd  b«low  Trenton." 


(H-3) 

Title  should  be  "Abort 


(Pigs  372.) 


DELAWARE  BIVBB.    (H-»«) 

APPROPRIATIONS.>-Add  a  seventh  iBot- 
notOi  to  reed,  "Includes  also  rsmoval  of  pien 
in  Delaware  River,  beck  of  Reedy  Ldand, 
act  Aug.  2,  1882."  This  refers  to  appropria- 
tion of  1883  at  foot  of  page  for  Ice  Harbor. 


273.) 


DELAWARE    BITBB,    N.    J^    PA^    DEL. 

(H-3-b) 

TITLE.—Omit  the  words  "Trenton  to  Mouth.'' 
The  abstract  refera  to  the  whole  river,  above 
and  below  Trenton. 


ENGINEERS  (Chfef  oO -Add,  84,  \3S  ?,^ 
Jervis  ex.). 

ENGINEERS   (In  ehaiSB).— Add  to  ^f-:- 
reports,  84, 855  (Port  Jervis  ex.). 

ENGINEERS  (Assistants).-Add,  £.  X.  "  ^ 
ler,  84, 855  (Port  Jervis  ex.). 


( 


276.) 


PHYSICAL  CHARA(5TERI8TICS.-P0fT  >• 
▼Is  to  Trsoton— 130  mflss  by  mie.  R-^ 
bed  of  entire  stretch  of  moantsiziacs  c^*- 
aeter.  Deseriptkn  of  ssetions,  Fbrt  J^d  : 
Delaware  Water  Qttp;  to  Easton;  to  Trc:- 
Floods  frequent,  and  risei  hi^.  Deu- 
84,855. 

(Page  277.) 

SURVEYS.— Trmton  to  Port  Jerm  Ex  -^ 
act  Aug.  2,  1882;  made  undfl'  U  Cd  '■■ 
Weltsel,  by  E.  A.  Gieiler.   B.(uiAT.).d* 
Dec.  12,  1882.    (See  Physical  CbsmtrUrs:^ 
84,855.    (8en.Ex.30,4Sth,lJt.) 


I.— WILMINGTON,  DEL.,  DISTRICT. 


(Page  2W.) 

WATERWAY  UST. 

Uttle  Egg  Harbor,  N.  J.     (I-O.) 

Omit  "Inlet."    Flows  into  New  Inlet,  I-ll, 

not  into  1-2. 
Cedar  Cr.,  Del.   (1-71.)   Flows  into  MisplUlon  R. 

(1-70),  not  into  Delaware  Bay. 


(Page  303.) 

ATLANTIC  CITY  HABBOB,  »•  '•  ^'■^" 
SURVEYS.-8econd  pengnph  riwoW  n^  • 
ftdlows:  "  Au.  act  Aug.  5, 1888;  inada  by  Dt 
1880,87,815. 

(Pegs  315.) 
WmnNGTON  HARBOR,  DBL.  (1^) 
(X)NTRACT8.— 1908.   Emil   F.  Pi*»*  * 


I 


^p'ii.^^j:'""'] 


J.— BAITIMORE,  MD.,  DISTRICT. 


Ktrbyi  to  Surys  Iju,tli„j.  ■ 
"Cnrnploa-'ihould  be  "Crunn 


K.— WASHINGTON,  D.  C.  DISTRICT. 


8lbl.nCr.,Vfc    (E^j, 


AT  UST. 

»>Cr.,lCd.    Otn.)    BprtWwKhoM 

(I'M"  »*)  ■ 

alB  "^"O    n«w»lnUiK-|iB.      WOMnn  CRBBK.  V*.    (K-li8) 

r.,v;.    (K-m.)    8p.IW"L«kll«...  '=^\NEEH8(Chfc„n.-Tb.UBS„ 


L— NORFOLK,  VA,,  DISTRICT. 


ATB  U8T. 


C*PB    CHAKUS     CITY     UARBOB.     VA 


'■■  y-  {1-113.,  to.  .,  wie.  -         **^' 

•!>•«■  (L-ll«.)   e«a...L-||3.    Sm  •*"»."^ 


9AMWB  »!¥■*,  ^^    (i^iOB> 
CONTRACTB.^,,^      Tbe  second 


2796       INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1800-1 


(Page  431.) 


(Pa0B431.) 


OPERATIONS; 
1S90-91.    The  xttferanoe  l8  81, 1239-1340. 
lOlO-U.    The  referance  is  1 1, 1474-1477. 
1911-13.    The  reference  is  13,  ino-1714. 


(Page  432.) 


CONTRACTS.— 1888.    Last  rdexteooe  is  87,  < 

ENGINEERS  (AfldBtants).-Add  to  Fh^ 
veiennoe,  73, 71& 

OPERATIONS.— 1880-90.  There  is  aoxne  ic 
ahout  this  quantity  being  dred^Ml.  i.Siw  i 
1083,  and  104, 105, 333.) 


SURVEYS.—T'iie  1870  reCerenoe  is  alw  on  page 
31,  or  70,  31.  Map8.-<-(See  also  76,  293,  and 
20R.) 


(Page  435.) 

APPOBIATTOX  RIVBB,  ¥A.    (I/-150) 

CONTRACTS: 
1884.    Last  contract  was  with  A.  F.  Hall,  not 

"Hull." 
1886.    Referanoe  is  87, 979. 

ENGINEERS    (Chief)— Report    flnr    1873    is 
78,75. 

ENGINEERS  (M  charge).— Add  to  Cial^hiU 
reports,  70, 68;  71,  606;  72, 692. 


(Page  436.) 

PHYSICAL  CHARACTERISTICS: 
In  second  to  last  paragraph  reference  is  13, 407. 
In  last  paragraph  reference  is  12, 410. 

PRIVATE  WORK.— In  paragraph  relating  to 
construction  of  dredge  by  Petexsbui);,  the 
1884  reference  is  84,  915. 


(Page  427.) 


SURVEYS.— Second  paiagnph.    Add,  70^  81. 


(Page  438.) 


(Page  437.) 

i 

NOBFOUC    HARBOR    TO     AIJIKM4KI 
SOUND.    (I/-178-4) 

PROJECTS.— Last  line  of  ninman  p^ntr^j 
dioald  read  *<e8t.,  965,123,  SO,  159,  ii,h^'. 


(Page  438.) 


DISBfAL  SWABEP  CANAL,  TA.    (1^17^ 

PHYSICAL      CHARACTERISTICS.  -  K  4 
enoe,  third  paragraph  is  90, 1090.  j 


(Page  442.) 

■DBBITON    BAT    AND    HAJRBOR,    S.  C\ 

(L-396) 

COKMERCE.— Rafannoe  in  aaoand  parazr^;^ 
isO6,1130.  I 

(Page  443.) 

ESTIMATES.— RefarenoQ  in  first  pera^u  « 
73,866,857.  I 

OPERATIONS.— 1884-85.  RefBrence  a  ^ 
103&  I 

PHYSICAL  CHARACTERISTICS.-KTy:  jr 
of  flist  paiagr^>h  should  be  "  DeecripU)^  - 
73,  857;  76,  358, 359."  I 


NANSBMOND  RIVBR,  VA.    (L-IM) 
CONTRACTS.— 1903.    Add,  04,  1369. 

(Page  429.) 

BUZABBTH  RIVBR,  ¥A.    (L-178) 

ENGINEERS  (In  oharge).- Omit  from  Abert 
reports,  78,  il,  110. 

ESTIMATES.— In  Abert  estimate  of  1875  the 
reference  is  78, 93;  ii,  127. 

(Page  480.) 

NORFOUC  HARBOB,  VA.    (L-17841) 

APPROPRIATIONS.— Item  of  8187,500  (1886) 
has  reference  86, 9.52, 957. 


(Page  444.) 

BLACKWATBR  RIVBB,  TA.    (1^13) 

APPROPRIATIONS.— ReiBRnoe    to  h>u  i 
13,1727. 

(P&8»446.) 

BOANOKB  RIVBR,  N.  C.  AND  VA.   {USS- 

ENGINEERS  (In  eharee).- Add  to  Cix:- 
reports,  70b  69. 

ESTIMATES.— Last  nfemioe  of  last  par^*^ 
abould  be  70, 625. 

OPERATIONS.— lS78-1888w    2,282  k)^  7i>&  ' 
not  3,878. 

SURVE Y&— Add  to  Craighffl  nAsnna,  % 
and  omit  pages  71  and  76. 


M.— WILMINGTON.  N.  C.  DISTRICT. 

CPw«.«a)  iwwB«wrTOBiAr«>BT,ir.c  (as-tui7-4) 

ENOINEBBB  (CUM).— The  isn  refenaa  te 
tAG  BAT.  N.  C   (lt«l)  tbB  third  Ibw  ibinild  b«  as.  Hi. 

UTIONS.— TI»    nhnoee    of   tha 
pilKtIon  te  10,  MDl. 

(PkgeW.)  OPBIUTIONB.-188r-as.    Tbe  rateatni  to  88, 


mw    Btm    TO    flWANBBOBO,    If.    C 

(Bi-ase) 

ENaiNBERS{A«lm>nt).-W.  II.  Cludbaani, 
tr.,DOtH.  W. 


PttOJECTS.— Tba   IS81  nlarenn  t 


CAPS  nUB  BIVBB,  H.  C.    (H-SOS-S) 
T  HARBOR.  N.  C    (»Ma7^)  CONTRACTS: 

[■B.— Th»  nfemro   to   the    1M7   ui-  IBSJ.    T1>B   18M  nfennee  to  »*»  aommetell 

0n(QniiMn(rBpb)taOO,3ai.  eoaCnCt  li  M.  «3<L 

ISM.    Thii  rahnnon  to  tba   Uocm  amtcBcfc 
■bould  M  8«,  ion,  Md  M,  1011. 
{P«f«m.)  ENOINEEBS    (Bowds)--!"    '^   **''^   pM*- 

jriph  tbB  1B73  «(fcran«  should  bB  13.  W9.  aio  _ 


NOBTHBAST  CApB  r«*»  «"B».  ~.    «J, 
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N.— CHARLESTON,  S.  C,  DISTRICT. 


(PftgeSOS.) 

GBBAT  PBDBB  RIVBB,  If .  C  AND  fiU  C 

(H-18) 

CONTRACTS.->1004.  Merrffl-Stewia  if  oor- 
raol* 

(PacefiU.) 

CHABLBSTON  HARBOR,  AND  ALUGA- 
TOR  CREEK,  S.  C.  (JDOJkNU  WATER- 
WAYS).   (N-30S-b) 

PROJECTS.— Fourth  paragraph  ixom  bottom 
of  **  Projects"  on  page  621  belongs  on  page  618, 
fai «  ProJeoU"  of  (N-atO^) 

SURVEYS.^Thlrd  pangraph  horn  bottom  of 
pagB  621  (Surveys)  belongs  on  page  618,  under 
"Surveys"  of  (N-sn-b) 


(Pagesao.) 

CHARLESTON  HARBOR,  S.  C  (5-t«j 

OPERATIONS.~I88fr-86.       Lfi£t  T^nai 
86,176.  j 

PROJECTS    AND     8URVEYS.^5e«  4 
(N-(M»-b) 

(Pa0B634.) 

ASHLEY  RIVRR,  S.  C    (N-A14) 
ESTIMATES.— "By  Lt.  Col.  GllliDaR"  s| 


rect. 


(Page  528.) 


8,C.  (N-8«i 

PHYSICAL  CHARACTERISTICS.  -  "^ 
hatohiB"isoQmet 


O.— SAVANNAH,  GA.,  DISTRICT. 


(Page  633.) 

WATERWAY  UST. 

The  list  firom  0-77  to  0-82  might  be  arranged 
prefembly  as  foDows: 
0-77  South  Chan.,  Ga.  (3) 
0-78  St.  Aufusttaie  Cr.,  Ga.  (77) 
0-79  WUmhiffton  R.,  Ga.  (78) 
0-80  Habersham  CfH  Ga.  (70) 
0-81  Rkhaidaon  Cr^  Ga.  (79) 
0-83  Tumrrs  Cr.,  Ga.  (79) 
Wassaw  Sound,  Oa.    (0-86.)    Not  "Waisaw." 
Wassaw  Cr.,  Oa.     (O-104.)    Not  "Warsaw." 


(Page  534.) 


Pico  Cut,  (Ja.  (0-231.)  Not  "Cr." 


(Page  630.) 


( 


.) 


ToddsCr.,(HL     (O-«)0.)   Not"Tooda. 


»r 


SAVANNAH  RIVER  AND  HAEBOB.  0.' 

(0-2<i) 
PLANS.— Last  line  of  last  panj^ph.  CIutj 
name  to  "Trofctwi  Shoal." 

(Page  510.) 

SAVANNAH  HARBOR,  GA.    (O-2-b) 
ENOINEERS  ( Assistants).--Capt.  B.  D.  Gn^ 
is  oonect.    E.  A.  Gieseltf  is  correct 

(Page  556.) 

OCBfULGBE  RIVER,  GA.   (0-«6) 

ENGINEERS  (AsBistants).-J.  L.  Vsn  Or.r 
Is  comet. 

(Page  600.) 

BR17NSWICK  HARBOR,  GA.   (0-M3' 
ENOINEERS  (AsBistaDts).-fi.  L  Tnszx: 

OOETCCt. 


^y  betwMQ  at.  ll«7i,  o».,  and  Si.  JbIub, 
^,  «•-,    mlfht,   partupa,  b«  batlar  usmiblad 

with  tb*  matt«r  te  tba  laocMdlnc  or  P-Dh- 
ERATIONa.-ia8+^     "BoottlrttT"  In-  •***■ 

l«d  of  "Smtth  Jattj." 

(PmwSM.)  (PatBlM.) 
ANTIC  OCKAN-WATBBWAT  ACROSS 

T-»-    ttWlM.)  ST-JJAKWMVHiTOOOtFOrMKXICO. 

■■'"P-'-«.onp«g,S7I.)  »T-A.    CO^lft*)                                       ^^ 

L'*"!^'*'"'"'"''"'"'*"^"''*^  ENGINEERS  {ABhtanu)_a    t     r™,-.  u 

■■T«betwe«th«au« of  JlKdMiad tomtit  ootnct.  >■""•>«")■-«■  L.  rwDitot  li 


P.— JACKSONVnXE,  FLA.,  DISTBICT. 

(Pwsn.)  (*■»«.  «s.) 

AlrncOCBANTOGCLPOFBIEZICO.      WBKtVA  UTEH,  pr  j     ,_ 

P-»-)  Cor^ct.prtllnghta.i;^'^'^' 

■laopaeaaes,  or(O-sio-li),  -naooro. 

>  wmterwa;     acToa  U  tha  OoU  0/  Ifaxico  ,„ 

light  b«plBc«lpnipK(T  with  UmwdAi  of  tb*  C^^SSfl.) 

KksDn-rllla  District.  ^>»r>AirAv>B..  ^ 

ISIANA  AWn  TXXAS  WATKM  (HTA-      K*^  '"*'■  aA*"OE,  FI^.    (Pk>00) 
rXHS).     (I<-1^)  OPKRAT10Nfl,-lBii-ii.     3M,M1  0    r     dr    «. 

EHATIONS.— IBQW.  "sa.  Ruui  aM«l,"  or  Inra  oal«  ihd  fc  pn^mbto. 

(PwWt-) 
"*■'  TAMTA  lAr.  rUL    (P^aSS-s) 

FLA.   (r>10-B)  CONTRACTa.-l»i7.    R.  Mooraliooiratit. 

ovnabora. 

(Pif^svs.) 

HtU-SBORO  BAT,  FLA.    (P-4SS-C) 
(Pi«.i7I.)  APPROPR1ATION3.-R«f«wio«       In        toM 

■boQld  b«  to  (P-J9»«}, 
QINEERS     (In     ebMl.).-"Lt.     A.     M.  ^^ 

aiNEEBS  CA«fcttnti).-«Lt.  A.  M.  D'Ar-         (PKaMB.)      ^ 

itfboonvt.  PITHI^CHASCOOTIE         KIVBB.         FtA. 

Comat  ipaUtoc  J,  u  itwffn  *t>ova. 
(Pa|»g8i.) 

(Pa«we,) 

JOHNS  «m».  FIA.   <PL,„,  ^  „.MOB.  FI^    <*^**»' 
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Q.— MONTGOMERY,  ALA.,  DISTRICT. 


(PagaOlO.) 

MAP. 

Chattooga  R.    (At  bead  of  map.) 

Correct  spelling  as  above. 
Cboctawhatchee  Bay.    (Near  l)ottom.) 

Correct  speUlng  as  shown  above. 
Chattahoochee  R.    (Near  center  of  map.) 

Correct  spelltaig  as  shown  above. 


(Pa0B616.) 

APAI«ACHICX>LA  RITKR,  FUL  ((HD 

ENGINEERS  (ChioO.— 1S7S  refereoop  is  ;s,  ^ 
The  1880refBranoe  is  80^  135, 14L 

ENQINBERS  (In  charge).— The  DaiiLVi  •<- 
port  for  1882,  rif^t  refennce  b  S2, 12&4,  m 


(Page  611.) 

AUCILLA  AND  WACISSA  BIVBBS,  FUk. 

(Q-«) 
COMMERCE.— Reierence  is  to  83, 1302. 

ENGINEERS  (Assistants).— ReiBrenoe  to  Rob- 
innon  report  Is  83, 1303. 


(Page  612.) 


(Paffe6l7.) 

OPERATIONS.— 1880-90.   984  logs  ndsavi^i 
right 

PROJECTS: 
Second     paragraph.    Omit    "Proj.    teoc- 

pUshed  in  1880  by  expend,  of  SriM.  sa, 

1076." 
Third  paragrapli.    '<  Wewahitdda"  is  oktk: 


PLANS.— Second     Ifaie,     second     paragraph. 
Change  S500  to  Saooi 

WAUKULLA  RIVER,  FLA.    (Q-11) 

ENGINEERS  (In  charge).— Add,  Capt.  H.  O. 
Ferguson,  08, 360. 

PHYSICAL  CHARACTERISTICS.-Reference 
is  to  87, 1260. 

SURVEYS.— Substitute  "Ferguson"  for  "Cava- 
naugh"  in  last  line. 

OCKIiOCKONBB  RIYKR,  GA.  AND  FLA. 

(Q-13) 

PHYSICAL  CHARACTERISTICS.  —  Substi- 
tute "Rafts"  for  "rocks"  in  second  Ifaie. 


(Page  613.) 

CROOKED  RIVER,  FLA.    (Q-14) 
ENGINEERS  (Chief  of).-TbB  1882  reiarence  is 
82, 186. 

ST.  GEORGES  SOUND,  FLA.    (Q-l/») 
ENGINEERS  (Ineharge).— Reference  is  06, 333. 


(Page  615.) 

APALACHICOLA  BAT,  FLA.    «|-M» 

OPERATIONS.— 1884-85.    Reflsrenoe  is  to  8A, 

1259,  1261. 


(Page  619.) 

CHATTAHOOCHEB  AND  FLINT  BIVEKn 
ALA..  FIJU  AND  GA.   (Q-23-a} 

APPROPRIATIONS.— Omit     ICT    r^fcr^* 

from  first  1878  item. 
ENGINEERS  (AaBistant).-Tbe  Robicxi:  "■ 

erence  is  79, 830. 
OPERATIONS.— 1878-79.   The  reiferena  a  T* 

101, 81& 

(PtB8e620.) 

CHATTAHOOCHEB  RIVER,  ALA.  .150  Gi. 
(Q-93-b) 
ENGINEERS   (ChieO-Tbe  ISffl  reiaoft  3 
81, 181. 

OPERATIONS: 
1879-80.    Add  "and  oveihaoging  tnes^  it*' 
"61 


It 


(Page  621.) 

18Q0-0L  414  c.  y.  marl,  not  166  c.  T- 

1807-08.  ReiBranoeisf>8,1388,13» 

1910-11.  RetBrenoeisll,167& 

1911-13.  Reference  is  to  IS,  583,  im 

PLANS.- First  paragraph.  BelBiw«B»* 
1707, 172L 

PROJECT8.-fleoond  pan«raplL   ^^^^ ' 
to  9a,  166a. 


«^  pp.  1-1791 ;  and  p.  2779-; 
for  ezplanatioiis.  J 


NOTES. 


2801 


(Pa«Dfi22.) 

OPERATIONS: 
liSS2-9a.    4,2Mtreet  and  snags  is  eorraet. 
1911-12.    R«lBrBnQelBl9,5»,  IWl. 


(Pa0B625.) 

HOCTAWHATCHBB  BIVBB,  FLA.  AND 
ALJL»    (Q-132) 

APPROPRIATI0NS.-Item  of  1844  has  refer- 
ence "act  June  15." 

rOMMERCE.— The  last  parafi^ph  ahoold  read 
as  follows:  "With  the  exception  of  movement 
of  loss,  there  is  no  C.  ahove  the  mouth  of 
HoliiMsR.  The  vahie  of  the  general  C.  below 
that  point  valned  at  about  12,000,000  per 
annum." 

ENGINEERS  (In  char»e).-Col.  Fitch's  1912 
report  is  12,  18W. 


(Page  826.) 

OPERATlONS.-1904^5.    Last     line     should 
read  '<  below  month  of  Holmes  R.,  Off,  1335." 


(Pa«B«27.) 

AGftANGaB  BATOU,  FLA.    (Q-Sa-b) 

APPROPRIATIONS: 

Reference  to  the  1882  item  is  83, 1001. 
Item  of  1886  is  an  allotment. 

ENGINEERS  (In  diar»B).-The  1886  report  of 
Capt.  Hozfe  is  at  86, 1178. 

OPERATIONS.-1890^>1.  186  snags  removed  is 
correct;  omit  "from  the  banks." 

PR0JECT8.-Flrst  paragmph.'  Insert  comma 
after  ^',  and  word  "depth"  after  "existing." 

tOLMBS  ]UVSE,'flA.    (Q-83-c) 
APPROPRIATIONS: 
1900  item  is  an  allotment 

1910  item  has  reference  10, 1544. 

1911  item  has  reference  1 1, 1683. 

ENOINEERS  (Inchargs): 
CraJghUl  reference,  07, 347. 

Jervey  reference,  07, 847. 
Ferguson  reference,  1910, 10, 1543. 


(Piigefl28.) 

PBNSACOLA  HARBOR,  FLA.   (Q^) 

^^i[;[»ACTS.-l900.    Price  i,  R.  Moore  con- 
t«ct,16e,notl5e.  ^^ 


(Page  629.) 

ENOINEERS  (In  charge).-Capt.  Hoxle's  re- 
port for  1886fe at  8A,  1313. 

OPERATIONS: 
188a-«3.    McRee  is  correct. 
1S83-S4.    '<st.  protection"  should  be  ''shore 

protection." 
1884-85.    Fifth  line.      SnbsUtute  "end"   for 

"and  toner  l.v.' • 

PROJECTS: 
Seoond  paiagrapb.   MoRee  is  oomct. 
Third  paragraph.   181,446  is  correot,  In  last 

line. 
Seoond  to  last  xMtfagreph.    Make  reference  08, 

288,1268. 


(Page  030.) 

BI«ACKWATER   RIVEB,   FLA.   AND   ALA. 

(Q-41) 

PROJECTS: 
Raymond  project  dimensions.    "9^  x  100"'  Is 

oorrsct. 
Lastpangnph.    Referanoe  fe  10^  449, 450. 


(Page  631.) 

COlfBCUH  BIVBB,  ALA.    ((|-4»-b) 
PI^ANS.— Correct    amount    In    third    Itoe    is 
'«S241,fl65. 


*f 


BSCAMBIA     AND     CONECUH     BIVBBS, 
FLA.  AND  ALA.   (Q-43-e) 

APPROPRIATIONS.-Item  of  1910  is  an  ap- 
propriation, not  an  allotment. 

ENOINEERS  (In  charge).— Capt.  Price's  report 
for  1891  feat  01, 1735. 


(Page  082.) 

ESCAMBIA     AND     COlVBCim     BITBBS, 
FLA.  AND  ALA.    (Q-4a-e) 

OPERATIONS: 
1906-7.    Derrick  boat  75%  completed. 
1908-9.   3,206,  Instead  of    1,666,   obstructions 

removed.    Reference  fe  to  09, 1390, 1400. 
1910-11.    Insert  "logs"  tor  "stumps." 

PATSAUGA  BIVEB,  ALA.    (Q-44) 
PHYSICAL     CHARACTERISTICS.  —  Refer- 
enre  to  second  line  is  to  79, 850, 851. 


(Page  633.) 

AI.ABAMA  EI VEB,  AU^    (Q-«0) 
ENGINEERS  ^chief  of).— The  1879  report  Is  at 

79*  103* 
OPERATIOf^Q. 
1879-80.   Rar^,enoeteto8O,1083. 
IflSMO.   <^^tre«i«»d8tmaipefeoo^ 
1891-^.   25^    -iKJWldtfs  is  correct, 
1902^93.   23Ch  1.  V  bowlders  Is  oorrecst. 
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(Page  634.) 

1896^7.    Referancd  is  87, 1635, 1886^  lOnr. 
1897-08.   2,000  obstnictioDS  is  oorreot. 
1009-10.   28,305  o.y.  is  oozreet. 


(Page  635.) 

COOSA  ttlTEB.  AI.A.  AND  GA.    (Q-AS) 
NOTE  AT  HBAD.—RatoPBim  is  13,  509, 600. 

(Page  636.) 

COOSA  RIVER,  ALA.  AND  GA.    «|-«3-«) 

APPROPRIATIONS: 

All  appropriations  under  '<  Coosa  R.,  Ala.  and 
Oa.,"  since  1888  staoald  be  listed  under 
beading  "Coosa  River  between  Rome,  Ga., 
and  East  Tennessee,  Virginia  A  Oeofgia 
RaDroad  Bridge." 

Omit  reference  to  pages  1430,  1078,  and  1422 
from  items  of  1892,  1894,  and  1S96,  nspeo- 
tively, ''Coosa  River,  Ala.  and  Ga." 

In  table  "Coosa  R.  between  Wetmnpka  and 
East  Tenn.,  Va.  A  Oa.  R.  R.  br.,"  omit  page 
1427  from  item  of  1802,  and  page  1417  from 
item  of  1896. 

In  table  ''Coosa  R.,  Ala.  and  Ga.,  qpention 
and  care  of  canals,'^  rsfennoe  to  item  of  1900 
is  to  page  1406. 

Footnote  (0)  refers  to  between  Rome,  Ga., 
and  Dam  No.  4,  Ala. 


(Page  637.) 

ESTIMATES.— Long  estimate,  1872.   Referanoe 
is  to  73,  541-543. 

OPERATIONS: 

188(^1.   Seoondline.   12,654  Is  oomot. 

1888-80.  Third  line.  2,105  c.  y.  stone  Is  cor- 
rect. 

1894-05.  Second  to  last  line.  17,251,  not  8,199, 
is  correct. 

PHYSICAL  CHARACTERISTICS.— The  1871 
refsreooe  is  71,  563-570. 


(Page  638.) 

PROJECTS: 
Third  paragraph.    Reference  Is  78, 704-766. 
Fourth  paragraph.    The  1889  reference  is  to 
80, 1390, 1391, 1393. 


Paragraph  beginning  "Act  Sept.  ii  hi 
mate  is  86,038,219,  and  lefereoce  b  to  9] 
1744, 1747-1782. 

0008A  RIVER,   BEfTWBBN  ROME,  (U 

AND    BAST    TBNNESSBB,   VUGHI 

A     GEORGIA     RAILROAD    BIIDa 

(4|-«»-«) 

APPROPRIATIONS.— RefeKDce  lsto(Q-^ 


(Page  639.) 

COOSA  RIVER,  GA.,  WKTUMPKA  M 
BAST  TENNESSEE,  VISGLMi  * 
GEORGIA  RAILROAD  BUDGE 
(4|-«2-d) 

PRO JECT8.— First  paiagraph.   lUfereon  s  * 
00, 1276, 1277. 


(Page  640.) 

CXK>SA  RIVEE,  ALA.  AND  GA.   (OPEBA- 
TION  AND  CARE  OP  CANALS.)  {Q4U 

OPERATIONS.-1905-6.    Omit  words  •  r<^ 
and  lower." 

FOOTNOTE  NO.  3.— Act  Mv.  3, 19»,  a 
fenedto. 

ETOWAH  RIVER,  GA.   «hM) 

ENGINEERS    (In   chaige).— RaiBraDoe,  vc 
inich,,lsl2,606. 


(Page  641.) 

SURVEYS: 
First  paiagmph.    Reteenoe  is  to  7t.  tti,  :• 

481. 
Third  paragraph.   Addnfeceoce,  77,dC> 

008TBNAULA       AND      COOSAWATm 

RIVERS,  GA.    (Q-M-a) 
ENGINEERS  (Chief).— The  1874  relareac*  - 

74,70. 
PROJECTS.— Last  paiagraph.  BcisRavJ 

08,906,306. 

(Page  642.) 

CAHABA  RIVER,  ALA.   (Q^^O) 
OPERATIONS.-1891-02.    1,558  1.  I  »3k» 
constructed. 
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R._MOBILE»  AIA.,  DISTRICT. 

<i>aa»M7.}  ,  (p«fBen.) 

,  *■■*-    (■.■)  GCUTOBT  TO  SHIP  ISLAND  RABBOB, 

OPSBATIO(J8.-M07-MiaL    i 

<Pm|Bgia.) 

VBK     AMD    BAmK«,    ALA. 


JUOB,  ir  ABBUn,  AND  TOM- 
EUVKBS,  ALA.    (B-33-m] 
A.TIOKB.— IMO.    IliAtmm    It    to 


FSABL  mtTBB,  MISS.    (B.«S^} 
OPXRATIONS.-iaiO'll.     TtaM  U 


LA     BIVBB    AND    HOBN    IS- 

LKBOB,H^S.    CB-«S-«)  PBABL  BIVBB.  MISS.    IB-M.*) 

■a.—lfm.    A.  a.  DslmHlicifTaol.  KNOINEER3<IndiH^): 

TtH  lOS  raport  b  03, 1TT4,  ITVl. 
Tba  ncoDd  iwt  raporti  raltra  to  tla  ifsa  »- 
(P^Mg.)  porti. 

OPKBATIONB— IMMB.  At  the  end  of  the 
Urn  Itoe,  mike  "tnj"  Into  "«iid,"  and  at  tl» 
end  of  tta  »(wnd  lln».  "»*"  "  "*^  "  ""t"  "  ••«. " 
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S.— NEW  ORLEANS,  LA.,  DISTRICT. 


(Page  680.)  . 

BiAP. 

Jeanerette  and  New  IlMria.  Tnnspooe  these 
titles  on  the  map,  page  680,  Just  above  Ver- 
milion Bay. 


(Page  081.) 

WATEBWATS  LIST. 

Bayou  Liberty.    (S-U.) 
Has  only  one  tributary  connection,  S-10. 


(Pa«e682.) 

Bayou  Maxent.    (S-147.) 
Change  name  to  ''Bayou  Chaperon." 

Lake  Borgne  Canal.    (S-MO.) 
Last  tributary  connection  is  244.  and  not  314. 

Bayou  Centilly.    (S-188.) 
Change  name  to  '<  Bayou  Qentilly." 


(Page  683.) 

Adams  B.    (S-328.) 
Change  name  to  '*  Bay  Adams." 


(Page  684.) 

CayB.    (S-337.) 
Change  name  to  "Cat." 

Bayou  Chevreufl  and   Bayou  Tigre.     (8-384.) 
Bayou  Tigre  is  a  tributary  of  Bayou  Cfaeyreofl. 

Lake  Boeuf  Canal,  ^.    (8-302.) 
Change  name  to  "Lake  Boeuf  Drainage  Canal, 
La." 

Bay  des  Blettes.    (S-407.) 
Change  name  to  "Ilettes." 

Harvey  Canal.    (Under  8-422.) 

Is  the  same  as  398,  and  not  419.    Flows  as  a 
oonnectioQ  of  419. 

Bayou  Lourse.    (Under  S-422.) 
Is  the  same  as  410,  and  not  419.    Is  a  oonneo> 
tion  of  419. 

Bayou  Lean.    (8-429.) 
Change  name  to  "  L'Eau." 

Dresser  Canal.    (Under  8-430.) 
Is  the  same  as  425,  and  is  a  connection  of  429. 


(Page68S.) 

Bayou  Cane.    (S-448.) 
Change  name  to  "Bayou  Cane,  or  Wljiir; 
Bayou,  La." 

BayChalland.    (&HS3.) 
Change  name  to  "  Bay  ChJlaud." 

Bayou  L^Curse.    (8-467.) 
Change  name  to  "  Bayou  L'Ourse." 

Bayou  KeUow.    (&-606.) 
Change  name  to  "Bayou  MOhomme." 

Bayou  de  ClaSse.    (S-541 . ) 
Change  nam^  to  "  Bayou  des  Gtaise.' 


(Pa«e686.) 

BayoQ  Currant.    (S-678w) 
Change  name  to  "  Bayou  Cunent.'' 

Bayou  Bellsire.    (8-646w) 
Change  name  to  "Bayou  Bellaire." 

(Page  687.) 

Bayou  Yokely.    (S-68B.) 
Change  name  to   "Bayou  Yokely,  U,  " 
Choupique." 

Bayou  Cypremort.    (S-e07.) 
Tributary  oonnectioKi  is  606. 

Jeanerette  Canal.    (S-702.) 
Change  to  "  Weeks  Canal." 

Weeks  CanaL    (S-704.) 
Change  to  "Jeanerette  Canal." 

Mallard  B.    (8-752.) 
Tributary  oonneotioii  is  751. 

Bayou  Nespiqn^    (6-700.) 
SpeUed  with  aooont  over  final  "e." 


(Pace68&) 

North  American.    (&-784.) 
Correct  name  is  "North  .American  Ls>i  ^ 
ThnberCo." 

Mud  Lake.    (8-863.) 
Correct  No.  is  862. 

(Page  680.) 

CASTAING  BATOU.    (S-17) 

Ex.  of  1911  uniiavorable.    See  H.  D.  29l,  o3l  ^ 


IP-  i-iiei ;  «nd  p.2Tr»i  botes. 

tor  vzpluatloiiB.  J  avti^a 
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rcNcmt  RivKR.  la-ao] 

itSTANTB.— Ifr.  Klplafg  tnttUi  ■ 


(PweTOO.) 

LAFOURCHB  BATOO.     <«-♦»»> 
PHIVATK  WORK.-Th.  <1»W  ^^^ 
of  pwjrmpl'  tfumld  be  Juo-  »-  »««- 

{Pige  TOa.) 
ATCHA»ALAYA  BAY.     (9-4«**> 


ATCHATAlAis  — -     .- 

-M)  8URVEY8.-H«port  by  BEBH.,  ^pft.  g,  ^aog_ 

D,  1117,  Ol, «.  ThB  iUth  Ito.  of  vnVfb  ti""^  r^aad  "ii 


DNDEI.ET  CANAL.    (B-ISO) 

pa^BCB  wu  by  myofBiyouSt.  Johii." 


lUKBONK  BATOV.    (S>9M) 
ESATION8.— ini-12.     Tba  noo 

>t«i,saafeMdr. 


COOBTABUAO  BATOO.    (S-ftBa) 

8URVEYa.-Si.    and   mr.   ot  IBCW. 

fcnnble.    S«H-D.lOSS,eM,3d. 

(PiffTW,) 
QtlKOB  OB  TOBTUB,  LA.    (S-7M) 

8UKVBV.— FootnoW     pefcrenoB     marte 
ttaald  tn  (I),  te  H.  D.  <m,  alrt,  a). 


T.— DALLAS,  TEX.,  DISTRICT. 


UST. 

liu  Pa^,  La-  Bad  T«i.    (T-I) 
[Hmartad  with  Port  Aithnr  Ship  CuHl. 
inaaiid  NBCbnCaml.Tsi.    (T-T) 
nuMcted  with  Port  Aitbui  Ship  CuaL 
t  Arttanr  81ilpCuil,T«i.    (T-8) 
onoectcd  wlCh  SibliM  and  Nnha  Cuul,  Till. 

turn  IiAKB.  LA.  AltD  TBX.    (T-S) 
MHARV— Pvlod  badn  vtth  IHR. 

a  lootiiota  to  T-1  rata,  guij  to  loine  ol  th« 
rftmtarlia  ot  Sabhit  Pms,  and  prJDclpally  m 
be  cast  abon.  Tba  Uiawint  lU  ibmild  ba 
ubstitDtad  for  tba  Un  at  the  bottom  of  paga 
17: 

[     (a)  Bai.iiLii  f^'-.,  Lb.  ,u„i  Tpv  n  , 
(b>  Bcl.im.  Ute,  u.  (md  Tei"  ra) 

f  ESS  lis' '"-'•> 


(nican.).ti«A,U.(Ar 


voii"ZourlB,'La."(l 
i-uiiCwtor.  La.  ir, 
Villi  Llheny,  La.  i 


*lt,  f-o.  (I) 
r«k,Li>-m 
-tfetc.L4t.li.) 
r«lc7La.  (h) 
t,*m,Li..tb) 
«.  La.  j^) 


^llsvo.i.  La,lli> 

^,  Lannan,  I*.  (M 

n(  n  .-,.1.  Son  Miroel,  Ls.  (h> 

U    |;,\;„!  fl^ii  Pairtcio,  La.  (fa> 

"'^  :J.in"'n«nt   I*-(b) 

r.ind '-sne  Bnyoi.,  La.  (li> 
.>rw  Shoe  Bnymi.  Tei.  [h> 
flSuCrwk.t«.(h) 

S}i',5JinMCr.ek,TeT.(t,5 


X««t.  <h) 
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Patroott  Creek,  Tex.  (h) 
PoloMdno  Bayou,  Tex.  (h) 
Housing  Bayou,  Tex.  (h) 
Sugar  deek,  Tex.  (h) 


Sandy  OreelE.  Tex'.\h') 

Creek,  Tex.  (h) 

Little  Cow  Creek,  Tex.  (h) 


urn 


WWtmto  Creek, 'Tex.  (i)^ 
Davis  Creek.  Tex.  (h) 
WflsoM MflfCreek  fex.  (h) 
Cow  Creek,  Tex.  (h)  ' 

Bavou  Deception,  Tex.  (h) 
Nichols  Creek,  Tex.  (hi 


^^  ..^ou,  Tex.  (h) 

Watts  Bayou.  %.  (h) 

8  Bayou,  Tex.  (h) 

^— _.  Bayou,  Tex.  (h) 

Cow  Bayou,  Tex.  (h) 

Sabine-Necbes  Canal,  Tex.  (b)  (h) 
ixxx)  »   »■  »   # 

Neches  River,  Tex.  (b) 
Greys  Bayou.  Tex.  (xxx) 
Star  Bayou,  Tax.  (xxx) 
Beards  Bavou.  Tex.  (xxx) 
Beards  lAke,  Tex.  (aaaa) 
Mm  Creek,  Tax.  (xxx) 
Wright  Creek.  Tex.  (kx) 
ioimllna  River,  Tex.  (xxx) 
JfotossMt  Bayou,  Tex.  (xxx) 

Pine 


BiSmB       ^Kf         (MO 

Ptae  Island  Bayou/Tex.  / 
Vffliage^Creek,  Kx'.  (SiJ 


(PageTaoi) 

OPERATIONS; 

ISOO-Ol.    Referenre  is  81,  l&». 

189S^.    Add.  Chan.  dr.  SO*  w.  by  5'  dsr 

from  deep  water  in  SablDf  R.  to  d«p  t;:b 
in  Sabine  Lake.  9e»  1514. 

SURVEYS.-aeeond  to  last  pwigraph    Silv 
ititute  ICi^l.  ICcIndoe  for  Capt.  Wootw. 


(Page  TO.) 

N«CHBS  RIVBE,  TKC  (T-6) 
CONTRACT8.-W81.*  Add  i«ta»r«  82.  iC 
ENOINEERS    (In   chanw).-Sal«tit  i:^'  \f 

J.  F.  Mclndoe.  08,  «n,  lior  Capt.  W.  P  Wc.><-_ 

08.474. 

OPERATIONS.-lgBO.  Dr.  to  provide  a  ir 
»*  X  40'.  through  bar  at  mouth  of  r..  Feb  -Jr. 
V«0, 80,  l»l. 

PROJECTS.-Last   paiagiaph.  S'  is  ear* 
not «'. 


(kkkk) 
(llllj 


Sabine-Neches 
(^kkk) 


Canai,  Tex.  (xxx) 


Port  Ar&nr  Canal,  Tax.  (HH)  (a) 
Taylon  Bayou,  T«.  (kkUE) 


(Page  718.) 

SABINE  LAKE.    (T-3-«) 

CONTRACTS.-1899.    CUtfke  contract  was  i^ 
«7  days,  at  tl  19.00  per  day. 

ENOINEERS  (In  chaige).-The  1904  reference 
of  Capt.  Bramwell  is  04, 1914, 19u3. 

PROJECTS.-Paregraph  beginning  "Act  June 
13,1902."    Add  reference  04, 1914. 


(Page  n9.) 

SABINB-NECHES  CANAL,  ETC.  (INCLUD- 
ING  SABIBTE  BTTEB  TO  OBANGB  AND 
NECHES     RIVBB     TO     BBAVMONT. 

TEX.).    (T-3.b) 

PRR^ATE  WORK.-Roferenoe  in  tint  paia- 
graphlstoll,  1S17. 

JOHNSONS  BATOU,  LA.    (T-4) 

ENGINEERS  (In  charge).-<?ol.  Adams's  report 
is  at  04, 1912.  "^ 

PROJECTS.-Pootnote  reference  is  H.  D.  299 
64th,  M.  ' 

SABINE  UVEB,  LA.  AND  TEX.    (T^^) 

APPROPRIATIONS.-Add.  1S95,  S4,000  (98, 
1779— diverted  lh)m  Sabfaie  Pass). 

COlQfERCE.-Seoond  paregreph.    <07,372  t.  is 
correct. 

CONTRACTS.-1880.    Add  reference  81,  1322, 
to  Hyatt  item.  ' 


SURVEYS.— Last  pazmgraph.   Suhstituti'  Ml 
ICcIndoe  for  Capt.  Wootan. 

PORT    ABTHUB    CANAL,   TIX.  (OPB. 
ATING  AND  CABB).   (T-8) 

COMMERCE.-Change  paragnph  to  mi  « 
follows:  «In  1911,  l,P»,017  t.,  nostlr  ;* 
troleum,  and  Its  refined  prodwis;  1^  ^ 
rolphur,  cotton,  and  cottonseed  pn>ij.-a, 
12,  9039.  2040. 


(Page  722.) 

OPERATIONS: 
1911-12.    149,135  c.  y.  dr.  Cram  tuninr  bash. 
Refennoa  19. 2QS7  Is  correct. 

SABINB  PASS  HAmBOB,  TEX.  (TV9) 

COMMERCE: 
Fourth  pangiaph.    Operetfons  by  2  r&&»i' 

in  progress,  1899.97. 
Ftfth  paragnqph.    The  1899  ntaeon  is  ». 

18fil. 

(Pi8e723.) 

ENOINEERS  (In  chafge).-Capt.  Heoers  > 
port  for  1883  is  83, 1047. 

OPERATIONS.— 1909-1901.      Insert  alTw  ja- 
bine"  the  foDowinr  "and  «,.'SS  c.  y ' 

(Page  794.) 

PROJECTS.-Fint  pamgi^di.  Refeiar«  ' 
mi  is  81, 197. 

SURVEY8.-8eoandpaiagreph.  Tvpocr.;^  ^ 
•nor.  "Of  Bine  (Bio)  Bock  Poixt  F*ss  - 
oorrect. 


»?i;-i?ii.5!S.f:""]  soiEa 


xir^  uvaa.  Tax.  (T-ift«) 

ERATIONS: 

*™-«>-    T>i«ig£Onta,MX»laM^lIK. 

»I-M.    Tl»18Mni(K«K,h»9,lMl. 


(T-MMi) 


PROPRIATIONS. 


(PiW7»0 

■EKSON.  TKX^  AUD  SBKBTEFOBT 
*.    CT-18-.) 

'LE.— Sbnkl  toclads  rsCeruica  to  CMdo 
Bke.  Red  Rlv«,  ud  Cjpna  B«you,  Jeffer. 
n  Is  Bt  oiw  Bd  Df  Ckddo  L*k«,  en  Cjjmm 
»FDU,  and  SbnTuport  fa  on  lUd  R.,  or  U 
•a   DtliK  and  of  Ckddo  I«k*.   (Sm  tun. 


SURVEYS.— ThM  puagnpb.  SabstltuM  tn 
"aooamtag"  tba  foUinrtng:  "reoom.  n 
furthd  work  tban  that  oontcmplitad  by." 


(FigeTaO.) 


B  BATOU,  CA.  AND  TKX. 

TITLE.— Inml  ntesu*  to  Rsd  Blnr,  uvd  to 

ItOtam,  Tai.,  and  Sbrenport,  La. 
ENOINEERa  (In  clurgtj.-SulalltiiW  "Capt. 

C.  L.  Potter,  04,M«"  tor  "Opt.  I.  F.  Mclndo*, 

(HtSW." 
SURVEYS: 

ItueR  u  ■  tblrd  pan«npli.  "SuglWlinu  Kr 
tmp.  oallMl  far  by  Joint  rwidutloii  Feb.  •, 
1810;  R.  by  Capl.  WDlud,  90. 1814." 

Stcond  to  last  paragmph.  aubsUlnW  Rw 
"eoncun"  Iha  fcllowtng:  "reoom.  r-  — ■— 
work  Ihao  ttiat  oontcmplalad  bj." 


I 


lOlQltlHr 


r.— GALVESTON.  TEX.,  DISTRICT. 


LE  NOTB.-A  pOTtlod  oJ  the  work  niBrrad 
has  been  oonstnicud  itua  mittai  that 


X.— VXCKSBDRG,  MISS.,  DISTRICT. 


KivEK.  ansa,  (z,^) 


(Pb«6T9 

TALLAHATCHIE  RIVEB,  FROM  HOtlTH 


OF  ColdWATEB  BIVKR  TO  BATES- 
TILL^  ylSS.   <x-io^} 
BNaiMEERB  (In  chars*)-— W^'  *'»P'-  *^^™- 

30462° — H.  pw.  740,  03-2— vol  2 6» 
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SURVEYS.— Add,  lire,  ex.,  TtDataaMbis  B., 
mouth  of  ColdwBter  R.  to  BatesrUlB,  mu  set 
June  13»  1902;  B.  by  Capt.  Potter  (imliv.). 
O4,308,a08& 

(PtgeTW.) 

BED  BITKB,  LA.  AND  ABK.    <X«98i«) 

ENGINEERS  (Aasistanto).— Add,  to  reporti  of 
ManhaU,  90»  1838. 


(Pi0BnB.) 

BSD    BIVEB,    ITS    TBDimBIIS 
OUTLETS*    LA,    AEK^  AlID  DTD 
FULTON    TO    HBAD   OF  A) 

LATA.    OL'99^) 

CONTRACTS.— 190&  O.  B.  GuimiL.  ai 
Chalk  I«^  Levee,  134,136  c  y.,  a: 
o.  y.  Hall  Nattln,  ooostr.  Spirit  LUx  I/t 
50,700  0.7.,  at  17.7M  0.7.  00,USL 


Y.— LITTLE  ROCK,  ABK.,  DISTRICT. 


(Page  819.) 

ABKANSA8   BIYEB,   ABKn   OKLA.,   AND 
BANS.'  (T-3-b) 

APPROPRIATIONS.— Item  of  1907  (Pine 
Bluff,  Ark.)  has  leferanoe  11,  1883,  instead  of 
13,1883. 

(Page  821.) 

ABKANSAS  BIVEB.    (T-4^4) 

OPERATIONS.— 1800-91  and  1891-02.  Change 
''Morris  Rooks''  to  "Moores  Rooks.'' 


(Pagesn.) 

CACHB  BITEB,  ABK.   CT-M) 

SURVEYS.- The  footnote  to  the  third  ;« 
graph  ahould  be  No.  % 


(PftgeSM.)  ! 

BLACK  BIVBB,  ABK.  AND  MO.  (T-^  | 

COmCERCE.— Last    paragraph.      '^C.  :*k 
120,698 1.;  vahie,  1906,961, 00, 422.**  ' 


(Page  882.) 

ABKANSAS  BIVEB.    (T-3-t) 

ENGINEERS  (Boards).— First  paragraph.  Con- 
vened at  Little  Rode,  Ark. 

PRIVATE    WORK.— Ftart    paragraph.       St. 
LonJs  Southwestern  is  ooneot. 

(Page  823.) 

ABKANSAS    BIVEB   —    BEHOVING    OB- 
STBUCTIONS.    (Y-9-C) 

OPERATIONS.— 1870-80.    341   miles  of  river, 
not  34,  is  oorrect 

(Page  828.) 

PETIT  JEAN  BIVEB,  ABK.    (T-81) 
ENGINEERS  (Assistants).— M.  A.  Orlopp  is 


oorrect. 


(Page  832.) 


CXARENDON,      AND      LOWBB 
IUVEB,ABK.    (T-33-I1) 

ENGINEERS  (Chief  of).— T7pographloal  error. 
Should  be  Chief  of  Engineers. 


(PageSSS.) 

CUBBBNT  BIVEB,  ABK.  AND  Ma  (T-» 

COMMERCE.-Statistta    pangrsph  lus  - 
eranoe  13, 797. 

CONTRACTS.— Last  leiwenoB  is  95,  %^\ 
ENGINEERS  (In  charge).— Maj.  Sm:t.>:s:n 
began  with  1011. 


(PagB8S7.) 

ST.   FBANdS    BIVEB,    AKK.   A5D  3« 

(T-47^) 

ENGINEERS  (Assistants).-!.   B.  R^^'^^' 
correct. 

OPERATIONS^1888-80.    Seotmd  line,  '^ 
nett"iscorreet 


(Page  830.) 

LITTLB  BIVEB,  ABK.  AND  Ma  (F«0 
HOBNEBSVILLB  TO  ITS  JUNCTIC 
WITH  THE  ST.  FBANCtS.)    ^T-» 

TITLE.— HomersviUe,  not  HomersdDB. 

PRO  JECTB.— See  above. 


L-CHATTANOOGA  AND  NASHVILLE,  TENN.,  DIS- 
TRICT. 


.    Ntutop.    SbooM  ba  "Clark  R." 


TMiniKSBEK    BIVBB,    ABOVB    CHATTA- 
NOOOA.    (AA-IS-*) 
APPROPtUATIONB.— lUmi  ol  IW  tai  IV». 

That  tn  lUotmcntg. 


A-hmd  tUt,  DMT  iwMiii^     rhwui  "AtaBU 

Cot«  Ct."  to  "  Abniot  Cr." 

«ov  Alnm  Con  a.-Chmp  "TuUolati  Cr." 

lo"CtHI>tLR." 

nrtiwua  R.— Umaowd  trlboUi;  ihown  ■■ 
"Otomluly  R," 

CFipraL} 

CESUfDDAMS. 

nt  or  ibc»  nm*d  m  to  b*  coDMraeMd  bOv, 
■ml  pnlKta  to  tbim  may  b«  chuctd. 

(PifaUL) 
UED  DBBB  Bim,  TniN.    (AA-O-a) 
PPR0PRIATIO!J8.-It«in  ol  ISM  (neoDd) 
>M»lmMBe,l)(B,U(n. 

CPNaMO.) 
niKSSBB  nVEB,  BELOW   CHATTA- 
NOOGA.  (AA-lS-k) 

HY8ICAL     CBARACTEKI8TICa.-r  I II  h 
Ttiapb  ban  boMom. 
K<te]"kaiinct 


"MMEl  BIVXR,  CHATTANOOGA  TO    ■ 

UVBaxON.  {AA-lS-d) 

PPHOPRIATIONS. 

?lnt  ubla  nlOi  u  open  .•h.T.n.i  Tnk   ;•"■' 
li.lliwl.BbortOu»l.    ItdmiolJSOS,!' 


B  RIVHB,  TKKM.  - 

SHOALS  CANAU      OPBRATIMfl  AND 

CAKE.    (AA-lH-t) 
FOOTNOTE.— No.  I.    Add,  lot  ol  Hk.  3,  IM. 


OPEHATI0N8.— IMO-lSOl-      Btmnm     bland. 


HIWASSEB  UVEB,  TKNN.    (AA-fl?) 
APPRO  FBI  ATI  ONB.—Wsiiu  IIM,  UOS,  1W7, 
leos,  md  1110,  m  ■UMmima. 


CDMBEKLAND  BIVEB,  TENS.  AN»  «T4 
LOCKS  AND  DAHSt  OPKRATINO  AND 
CABB.    (AA-33»«) 
APPBOPBlATIONfl.— Fo""*"  No.  *.    Add, 


CANBT  fore  taVKK.  TENN.    (AA^SS) 
OFBBATIOS8.-1887-e».    "«8  I.  I.  W«"  l» 


2810      INDEX  TO  BEP0BT8,  CHIEF  OF  BNGIKBEBS,  U.  S.  ABMT,  im-] 


BB. 


(Page  898.) 


XE,  EY.,  DISTRICT. 


WABASH  ftlVBB,  DLL.  AlCD  INIk  (BB-2n-i 

AFPROPRIATIONS.-€haii8B  total  tor:  '. 


WABASH  BIYEB,  OX.  AND  IND.    (BB-83) 

SUMMARY: 
Change  total  of  Part  a  to  t762,000. 
Change  grand  total  to  I002,85&02. 


CC— CINCINNATI,  OfflO,  DISTRICT,  NO.  1. 


(Page  911.) 

TRAP,  THE. 

The  reference  950  should  be  954. 

OHIO  BIVEB*-GENEBAL  FACTS. 
(COlHl) 

COMMERCE.— Add  referanoe  IS,  88& 


(PafB912.) 

APPROPBIATIONS-SUiafABT. 

(CC-i-«) 

TABLE  2.— Total,  695,722.27. 

TABLE  13.— Period  should  be  1874>1912. 

The  total  also  includes  funds  derived  from  tolls, 

rents,  etc. 
Grand  total,  $41,096,492.66. 


(Page  913.) 

TABLE  1.— Reference  at  bottom  of  page  should 
refer  also  to  page  2280. 


(Page  914.) 

TABLE  2.— Change  the  1898  and  1899  Items  to 
$21,412.08  and  $48,702.97,  respectively.  The 
total  to  $695,722.27,  in  ucoordanoe  with  the 
foregoing. 


(Fl«e92L) 

CONTRACTS: 
Fourth  line.    Routh,  not  Roth,  is  oorm-t 
Dr.  and  R.  excavBtion.    Mejr^s  &  Ktr 

Keor,  is  correct. 
Removing  rocks,   snags,   and  logs.  ^ 

Rioliaidaon  iscoirect. 

(PafB9S2.) 

I8B1.    V.  P.  CoIUns,  towboat  hire,  l*^«  ' 
daj,  •!»  3M2,  is  oomcC 

(PageOM.) 

ENGINEERS  (In  charge).— MaJ.  Oiix^  lo> 

711,  is  correct 
ENGINEERS  (Assistants).— G.  S.  Kr*    * 

correct.    W.  M.  Hall  is  correct. 

LEGISLATION.- Last  paragraph.   04, ' 
correct  reference. 

OBSTRUCTIONS.— Fourth  paragraph    :-■ 
ence  is  13*  228& 

(PagBW4.) 

OmOBIVBB.  CONSTBf7CnO5  0F)l«)^' 
ABLB  DABfS  NOS.  S  TO  6.  iCC-(»>' 

CONTRACTS: 

1809.    Add  referenoe  INK  2356. 

1901.    The    price,    second    line,    F'^' 
Cent.  Co.,  should  be  $lis.967.ja 
OPERATIONS.— 1900-1901.    Reiwpr.tv      ''- 


EE.— WHEELING,  W.  VA.,  DISTRICT. 


■'WAT  UST. 
Iduid  Cr.,  W.  V».    (KE-ISS] 
Ins  and  tKlB  u-ibown,  not  "UU 


(PBgBSM.) 

JAMBS  &IVKK  AND  KANAWHA  CAMAI, 
VA.  AND  W.  TA.    (KB-e3^4) 
KNOINKESB(BiHnl3).— IdStpuacnph.  IfaJ. 

WeltMl  reknaoa  ihoald  be  74,  <t,  131,  lU. 
ENQINEERS  (Aaalstants): 
W.  B,  Hntlon.    OmK  irtBioinB  7«,  fl,  BBS. 

Add  N.  H.  noHoa.    B^  70,  II,  AM. 
E.LOTTilDe.    Rlgbir»bTm™li71,aaB,otii. 
EaTmATES: 
Fourth  panerspb.    Omit  referenoe  7i,  II,  ast 
FKtb  Una.    RetereneB  to  "Tuniwl"  Is  71,  (OT, 
MV;  uid  (Imenbrlar  ud  New  Rs.  hu  sung 


OHIO  BITEB,  CONNECTING  WITH  JAMES 
BIVEB  BITBVET.    (EE-63^) 
ENGINEERS  (ABtatwli).— N.  H.  Hutlon,  Dnt 
«W.  R.,"  Ii  tnmet. 


UTTtH  KANAWHA  BITEB.  W.  VA. 

APPBOPBIATIONB.— Tbe    IKtt  nbtena    )• 


Oolda  (Tib  at  Lock  No.  ll  li  oo 
plftli  pansnpb.   llr.  FU,  w 


(PaBtnO.) 
.j-XBY     OF    WAR.— Rafcwooo  li  8 


OPEBATIONB.-iaefrflQ.    The  tBfcTBnoo  la  a^^ 


I 
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FP.— PITTSBURGH,  PA.,  DI 

(PaCilOlB.)  tiTMammt 

Uw  UOB  It 

VUTKBWAT  LIST.  ^^K,  ex., 

NOTE     AT     HBAD.-SnbrtftotB     "opliialM  IjL'^  ?' ' 

SteubeDvUle,  Ohio,"  lor  "irioinlty  ol  WlutflDg,  BTl^asta, 

W.  Va."  *'*'■  ''•  "* 

nbuikUnjE 

MONONOAHKI^  RIVKB.  PA.  AND  W.  VA.  ^^qj  f^  ^, 

{FF-61  ei.,rebuDd 

8UUHARY:  CbuUB  toU 

Put  b.    Add  CMtDola  Nc.  3,  "Doai  Dot  Id-  pitoe,  to  m 

doda  M^OOO  alMted   Sept.  »,  IS8B,  Ei.. 


Pitt  «.    Add   iDOtnate  No.  S,  "H.  D.  431, 

STtbCoDg.,  3d,  p.  3St." 
Pin  h.    auDff  fcrtJ,  to  <™lo™  .HI.  UtH  OPEKATIOHl 

Offloe  raeordi,  to  n.TTtOHM.  jm-KOt 

Onnd  total.    Change,  In  toonduce  wHb  tba 

atunn,  to  111,773,101. 


HONONOABBLA  BITBS.  PA.  AND  W.  TA. 

ENQINEERB  (Antotaata).— TtM  Ism  leport  ot 
S.  PetHdldlei  b  at  18, 11,  U. 


COMUEKCE." 


HONONQAHBLA  BIVBB.  PA.|  I4>CK  AND 
DAH  NO.  Tl  PVKCBASK.    <Pr-fr4) 

Add  menmcs  98,  I1B& 


JBlOOBO 


HONONOABBLA  BIVEB,  PA.  AND  W.  VA.1 

LOCKS  AND  DAMS  ON|  OPBKATING  ALLBOHXNT   I 

AND  CAKB.    (FF-«-h)  DAMB  OITt 

APFROFRIATIONfl!  (FF-aO-a) 

CbingB  the  1000  Itam  to  •1U,EU.M;  tlM  1109  AFPROPRIA1 

Item  to  1111,810.11  Idoea  not  tDCIude  ttOe.ll  IDOI  Hem.    T 

laoetved  Irani  danugn):  tba  1808  Item  to  DamvaatB 

tiafilB.n  <dae«  not  lodade  $m.4i  paid  1««  UM  Itom 


r 


kepp.l-lTOl:  andikSTTSI 
;       (or  expUnatlona,         J 


KOTES. 
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GG.— KANSAS  CITY»  MO.,  DISTRICT. 


(FagaB  1025  to  1017.) 

'ATBKWATS  U8T. 

Substitute  the  foUowfaiK  Ibt: 

Jlii0O«H  Bivtr  omd  triimluriet. 

Explanaticm:  The  number  In  parentbeaet  is  that 
'  tbe  receiving  stream. 

MO.  AND  IOWA. 

1  MlsalMinH  lU  Mo. 

2  Bftosouri  &n  Bio.  (1) 

3  Tmjlon  Bnncli*  Bfo.  (8) 

4  Little  Itackett  Cr.,  Mo.  (2) 
A  Biff  Duckett  Cr.,  Mo.  (2) 

6  Feniine  Osage  Ctn  Mo.  (2) 

7  Little  Femine  Osage  Cr.,  Mo.  (6) 

8  CaOawa/  Bianeli*  Mo.  (6) 

9  Bi8«lowCrnMo.(2) 

10  Selirt  Cr.,  Mo.  (9) 

11  Taque  Cr.,  Mo.  (2) 

12  Cbarrette  Cr.,  Mo.  (2) 

13  Dry  Fork,  Mo.  (12) 

14  Smith  Cr.,  Mo.  (2) 
Iff  Lost  Cr.,  Mo.  (2) 

16  Little  Lost  Ctn  Mo.  (15) 

17  Massas  Cr.,  Mo.  (2) 

18  Loutre  R.,  Mo.  (2) 

19  Bear  Cr.,  Mo.  (18) 

20  Clear  Cr.,  Mo.  (18) 

21  Smiths  Branch,  Mo.  (18) 

22  Bachelor  Cr.,  Mo.  (18) 

23  Whetstone  Cr.,  Mo.  (18) 

24  Pialrle  Fork,  Mo.  (18) 

20  Martins  Branch,  Mo.  (24) 

26  Dry  Fork  of  Loutre  R.,  Mo.  (18) 

27  Modoc  Cr.,  Mo.  (2) 

28  Quicker., Mo. (27) 

29  Uttle  Tavern  Cr.,  Mo.  (2) 

30  Bis  Tavern  Cr.,  Mo.  (2) 

31  Logan  Cr.,  Mo.  (2) 

32  Auzvasse  Cr.,  Mo.  (2) 

33  Harrison  Branch,  Mo.  (32) 
84  Crow  Cr.,  Mo.  (82) 

30  Richland  Cr.,  Bfo.  (84) 

36  Stinson  Cr.,  Mo.  (84) 

37  Swings  Cr.,  Mo.  (2) 

38  Middle  R.,  Mo.  (2) 

39  CraclieadCr.,Mo.(88) 

40  UtUe  Anxvasse  Cr.,  Mo.  (88) 

41  Blvauz  Cr.,  Mo.  (2) 

42  Cedar  Cr.,  Mo.  (2) 

43  MBIers  Cr.,  Mo.  (42) 

44  Fowler  Cr.,  Mo.  (42) 

40  Bonne  Femme  Cr.,  Bio.  (2) 


46  little  Bonne  Femme  Cr.,  Mo.  (2) 

47  Roche  Ferche  Cr.,  Mo.  (2) 

48  Htaikson  Cr.,  Mo.  (47) 

49  Grhidstone  Cr.,  Mo.  (48) 

00  Bear  Cr.,  Mo.  (47) 

01  Sliver  Cr.,  Mo.  (47) 

02  Long  Branch,  Mo.  (01) 

03  Lick  Cr.,  Mo.  (47) 

04  Stocktons  Bran^  Mo.  (47) 
00  Callahan  Cr.,  Mo.  (47) 

06  Terrapin  Cr.,  Mo.  (2) 

07  Sinking  Cr.,  Mo.  (2) 

08  Moniteau  Cr.,  Mo.  (2) 
BfcGin  Branch,  Mo.  (08) 
Pralile  Fork,  Mo.  (08) 

61  Hungry  Mother  Cr.,  Mo.  (08) 

Salt  Cr.,  Mo.  (2) 

Bonne  Femme  Cr.,  Mo.  (2) 
64  Salt  Fork,  Mo.  (63) 

Adams  Branch,  Mo.  (63) 

Sulphur  Cr.,  Mo.  (63) 

67  Richland  Cr.,  Mo.  (2) 

68  Hurricane  Cr.,  Bfo.  (2) 

69  Greggs  Cr.,  Mo.  (2) 

70  Charlton  R.,  Mo.  and  Iowa  (2) 

71  Bast  Fork,  Mo.  (70) 

72  Doile8Cr.,Mo.(71) 

73  BattaCr.,Mo.(72) 

74  Silver  Cr.,  Mo.  (71) 

70  Sweet  Springs  Cr.,  Mo.  (71) 

76  Sugar  Cr.,  Mo.  (71) 

77  Darker., Mo. (71) 

78  BflUdle  Fork,  Mo.  (71) 

79  Muncas  Cr.,  Mo.  (78) 

80  Pussle  Cr.,  Mo.  (70) 

81  Long  Branch,  Mo.  (70) 

82  Brush  Cr.,  Mo.  (70) 

83  PahnerCrnMo.(2) 

84  Lake  Cr.,  Mo.  (83) 

80  Grand  rI,  Mo.  and  Iowa  (2) 

86  Brush  Cr.,  Mo.  (80) 

87  Saltern  Mo.  (80) 
TeBow  Crn  Mo.  (80) 
Uttle  Tenow  Crn  Bio.  (88) 

00  BlkCrnMo.(88) 

01  Locust  Cr^  Mo.  and  Iowa  (80) 

92  Bast  Fork,  Mo.  and  Iowa  (91) 

93  West  Fork,  Mo.  (91) 

94  Parsons  Cr^  Mo.  (80) 
90  Bledlctoe  Cr^  Mo.  (80) 

99  Thomsons  Fork,  Mo.  and  Iowa  (80) 

97  Honey  Cr^  Mo.  (IM) 
Muddy  Cr^  Mo.  (96) 
Weldon  R^  Mo.  and  Iowa  (IM) 

100  Quicksand  Cr^  Mo.  (96) 

101  Sugar  Cr^  Bio.  (96) 
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102  Bis  Cr^  Mo.  and  Iowa  (85) 

103  East  Fork  of  Big  Cr.,  Mo.  (102) 

104  West  Fdrk  of  Bis  Cr.,  Mo.  (109) 
106  Sampson  Cr.,  Mo.  (86) 

106  East  Fork,  Grand  B.,  Mo.  and  Iowa  (8A) 

107  Middle  Fork,  Grand  B.,  Mo.  and  Iowa 

(85) 

108  West  Fork,  Grand  B.,  Mo.  and  Iowa  (8ft) 
100  Grindstone  Cr.,  Mo.  (85) 

110  Honey  Cr.,  Mo.  (85) 

111  Slioai  Cr.,  Mo.  (85) 

112  Bis  Cr.,  Mo.  (85) 

113  Shootman  Cr.,  Mo.  (112) 

114  Wakenda  Cr.,  Mo.  (2) 

115  Little  Wakenda  Cr.,  Mo.  (114) 

116  Turkey  Cr.,  Mo.  (114) 

117  Burr  Oak  Cr.,  Mo.  (116) 

118  East  Fork,  Mo.  (114) 

119  West  Fork,  Mo.  (114) 

120  Moss  Crn  Mo.  (114) 

121  Crooked  B.,  Mo.  (2) 

122  Bast  Fork,  Mo.  (121) 

123  Middle  Fork,  Mo.  (122) 

124  Bocky  Fork,  Mo.  (121) 

125  West  Fork,  Mo.  (121) 

126  Willow  Crn  Mo.  (2) 

127  Cravens  Cr.,  Mo.  (2) 

128  Flshlns  B.,  Mo.  (2) 

120  Keeney  Branch,  Mo.  (128) 

130  East  Fork,  Mo.  (128) 

131  Williams  Cr.,  Mo.  (128) 

132  Clear  Cr.,  Mo.  (128)  \ 

133  Carroll  Cr.,  Mo.  (132) 

134  Muddy  Cr.,  Mo.  (132) 

135  Bush  Cr.,  Mo.  (2) 

136  Town  Branch,  Mo.  (2) 

137  Shoal  Cr.,  Mo.  (2) 

138  Little  Shoal  Cr^  Mo.  (137) 

139  Buckeye  Cr.,  Mo.  (2) 

140  Bock  Cr.,  Mo.  (2) 

141  Line  Cr^  Mo.  (2) 

142  Platte  B.,  Mo.  and  Iowa  (2) 

143  Bush  Cr.,  Mo.  (142) 

144  Brush  Crn  Mo.  (142) 

145  Prairie  Cr.,  Mo.  (142) 

146  Little  Platte  B.,  Mo.  (142) 

147  Todds  Crn  Mo.  (146) 

148  First  Cr.,  Mo.  (146) 

149  Wilkerson  Branch,  Mo.  (146) 

150  Boberts  Branch,  Mo.  (146) 

151  Dicks  Branch,  Mo.  (142) 

152  Castle  Cr.,  Mo.  (142) 

153  Mauldlns  Cr^  Mo.  (152) 

154  Third  Fork,  Mo.  and  Iowa  (142) 

155  Honey  Cr^  Mo.  and  Iowa  (142) 

156  North  Branch,  Mo.  and  Iowa  (142) 

157  One  Hundred  and  Two  B.,  Mo.  and  Iowa 

(142) 

158  ¥Fhlte  Coal  Cr.,  Mo.  (157) 
150  Jowler  Crn  Mo.  (142) 

160  Bee  Cr^  Mo.  (2) 

161  Jordan  Branch,  Mo.  (160) 

162  Pedee  Cr.,  Mo.  (2) 

163  Bear  Cr.,  Mo.  (2) 

164  Mission  Cr^  Mo.  (2) 

165  Sugar  Cr.,  Mo.  (2) 

166  Mud  Lake  (outlet).  Mo.  (2) 


167  Lake  Contrary  (outlet).  Mo.  i 

168  IJnhncnt  Cr.,  Mo.  (2) 
100  DilkmCr.,Ma.(2) 

170  Nodaway  B.,  Mo.  and  Iowa  (2) 

171  Bast  Nodaway  B.,  lowrn  ( 1 70) 

172  Middle  Nodaway  B..  lowm  ( 170) 

173  West  Nodaway  B.,  Ums  (170) 

174  MUe  Cr.,  Iowa  (170) 

175  little  Tarkto  Cr.,  Mo.  (2) 

176  Square  Cr.,  Bio.  <17/S) 

177  Bis  Tarklo  Cr.,  Mo.  (2) 

178  Bast  Fork,  Mo.  and  Iowa  (177) 

179  BOddle  Fork,  Mo.  and  Iowa  ( 1 77,' 

180  West  Fork,  Mo.  and  Iowa  (177. 

181  NIshnabotna  B.,  Mo.  and  Iowa  ^ 

182  Bock  Cr.,  Mo.  (181)     ^ 

IOWA,  S.  DAK.,  AND  MINN. 

183  East  NIshnabotna  R.,  Iowa  ( 1  Al 

184  Turkey  Cr.,  Iowa  (183) 

185  Crooked  Cr^  lowm  (183) 

186  Indian  Cr.,  Iowa  (183) 

187  West  NIshnabotna  lU  Iowa  (181) 

188  WaUiUt  B.,  Iowa  (187) 

189  Silver  Cr.,  Iowa  (187) 
100  Kes  Cr.,  Iowa  (2) 

191  Mosquito  Crn  lows  (2) 

193  Indian  Cr.,  Iowa  (2) 

193  Iowa  Lake  (outlet),  Iowa  (2) 

104  PIseon  Cr.,  lowm  (2) 

105  Boyer  B.,  Iowa  (2) 

196  Willow  B.,  Iowa  (105) 

197  Lone  Tree  Lake  (outlet),  Iowa  (t) 

198  Soldier  B.,  Iowa  (2) 

199  East  Soldier  Cr.,  Iowa  (108) 

200  Uttle  Sioux  B.,  Iowa  (2) 

201  Maple  B.,  Iowa  (200) 

202  Mi0CrnIowm(2O0) 

203  West  Fork,  lowm  (200) 

204  Bis  Whiskey  Cr.,  Iowa  (203) 
20ft  Sand  BDI  Lake  (outlet),  Iowa  (2) 

206  Floyd  B.,  lowm  (2) 

207  Deep  Cr^  Iowa  (206) 

208  West  Branch,  lowm  (206) 
200  Perry  Cr.,  Iowa  (2) 

210  Bis  Slouz  B.,  Iowa  and  S.  Dak*  i?) 

211  Broken  Kettle  Cr^  Iowa  {210) 

212  Indian  Cr^  lowm  (210) 

213  Ford  Cr.,  Iowa  (210) 

214  Bock  B.,  Iowa  and  Mhm.  (210) 
21ft  Uttle  Bock  B.,  Iowa  and  SDnn.  (21^1 

216  Champepelon  Cr.,  BOnn-  (214) 

217  Tom  Cr.,  Iowa  (214) 

218  Mud  Cr.,  Iowa  (214) 

S.  DAK.  AND  N.  DAK. 

219  Bachelor  Cr.,  S.  Dak.  (310) 

220  Silver  Cr^  S.  Dak.  (210) 

221  Beaver  Cr.,  S.  Dak.  (210) 

222  Brule  Cr.,  S.  Dak.  (210) 
228  Yermlllon  B.,  S.  Dak.  (2) 
224  Lons  Crn  S.  Dak.  (223) 
22ft  Bast  Fork,  S.  Dak.  (223) 

226  Little  Vermnkm  B.,  S.Dak-(^) 

227  West  Fork,  S.  Dak.  (823) 

228  Turkey  BMce  Cr.,  S.  Dak.  (223) 


J 
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Clay  Cr^i,  S.  Dak.  (23S) 

James,  or  Dakota,  B.,  8-  Dak-  and  N. 

Dak.  (9) 
Wolf  Cr.,  S.  Dak.  (290) 
Bock  Cr..  S.  Dak.  (930) 
Badstone  Cr.,  S.  Dak.  (390; 
Manli  Cr.,  8.  Dak.  (t90) 
Pnri  Cr.,  S.  Dak.  (990) 
Foster  Cr.,  8.  Dak.  (990) 
Mod  Cr.,  8.  Dak.  (930) 
PIpemtem  Cr.,  If.  Dak-  (»^> 
Beaver  Cr.,  N.  Dak.  (930) 
Cottonwood  Cr.,  N.  Dak-  (»80) 
Elm  R^  8.  Dak.  and  W.  Dak.  (980) 
Blaple  R^  8.  Dak.  an*  N-  Dak.  (941) 
Moccasin  C^r.,  8  Dak.  (990) 
Snake  B^  8.  Dak.  (930) 
North  Vy>rlc  8.  Dak.  (944) 
I  South  Fork.  8.  Dak.  (944) 
Turtle  R^  8.  Dak.  (990) 
(  Cain  Cr.,  8.  Dak.  (990) 
)  Silver  Cr.,  8.  Dak.  (990) 
)  Sand  HDl  Cr.,  8.  Dak.  (949) 
i  Fticsteel  Cr^  8.  Dak.  (990) 
5  West  FIraatoel  On  »•  Dak.  (951) 
I  Bncmy  Cr.,  8.  Dak.  (990) 
I  TwdvemUe  Cr.,  8.  Dak.  (990) 
S  Dry  Cr.,  S.  I»ak.(a30) 
8  lione  Tw9m  Cr.,  8.  Dak.  (980) 
7  Beaver  Cr^  8.  Dak.  (980) 
ft  Silver  Cr^  »-DiUK.  (8) 
B  Knunanu^  Cr««  8.  Dak.  (9) 
O  Hoyta  Cr^  »•  Dak.  (9) 
,1  Plum  Cr.,  S.  Dak.  (9) 
(2  Choteaia  Cr.,  8-  Dak.  (9) 
a  Mosquito  Cr^i*  8.  Dak.  (9) 
M  Anaons  Or.»  8.  Dak.  (9) 

15  S|Mlnc  Cr.,  8.  Dak.  (8) 

16  CauLpbail  C*»  ^  Dak.  (8) 

17  Gulbert  Cr^  8.  Dak.  (3) 

18  Cedar  Cr^  S- D**«- W 
10  Platte  Cr^  »•  ■'•"^  W 

VtwMoSkB  Or^  8.  Dak.  (8) 
Snake  Cr.,  8.  Dak.  (8) 
Le  Ccvmpte  Cr.,  8.  Dak.  (8) 

Bim  0.,  8- >>•*•  W 

Petersona  Or.,  8.  Dak.  (9) 

American  €>.,  8.  Dak.  (8) 
f6  Ciovr  Cr.,  »•  Dak.  (8) 
r?  Smltb  <>•*  8.  Dak.  (876) 
rs  Bozeldar  €^'*  »•  Dak.  (876) 
f9  Blni,<»rWolCCrn8.Dak.(8) 
10  CTamptocD  €%••  8.  Dak.  (8) 
H  Soldier  Cr.,  8.  Dak.  (8) 

15  Beynolda  C^r^  8.  Dak.  (8) 

19  ciiapeD»C*«^I>i^(» 

14  B£edlclnaCrn8.Dak.(8) 

16  Hacklierry  Ctn  8.  Dak.  (8) 

KOkoboJo  C^n  8.  Dak.  (8) 
Bloody  R«m  Crn  8.  Dak.  (8) 

15  iJttieClBffF«nMB.,S.Dak.<8) 
iO  Pole  Cr.,  »•  Dak.  (8) 

•O  Staca  C^o  8.  Dak.  (8) 

91  Stean&boa*  Cr.,  S.  Dak.  (8) 

92  Otter  Cr.,  8.  Oak.  (8) 
fe  Swan  Cr.,  8.  Dak.  (8) 

94  Blae  lllnal^«t  <^->  S.  Dak.  (8) 

05  Olson  €:r^  8.  Dak.  (8) 

96  Hennavlurodtte  Cr.,  8.  Dak.  (8) 


N.  DAK. 
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807  Cat  TaU  Cr.,  N.  Dak.  (8) 

898  Little  Beaver  Cr.,  N.  Dak.  (8) 

899  Beaver  Cr.,  N.  Dak.  (8) 

800  Horse  Head  Cr.,  N.  Dak.  (8) 

801  Lone  Lake  Cr.,  N.  Dak.  (8) 
808  Apple  Cr.,  N.  Dak.  (8) 
308  Bast  Branch,  N.  Dak.  (308) 
304  West  Branch,  N.  Dak.  (308) 
306  Burnt  Cr.,  N.  Dak.  (8) 

306  Fainted  Woods  Cr.,  N.  Dak.  (2) 

307  Turtle  Cr.,  N.  Dak.  (300) 

308  Sprins  Cfn  N.  Dak.  (8) 
809  Wolf  Crn  M.  Dak.  (8) 

310  Snake  Cr.,  N.  Dak.  (8) 

31 1  Donslas  Cr.,  N.  Dak.  (2) 

318  Rising  Water  or  Pride  Cr^  N.  Dak.  (8) 

313  SheU  Crn  N .  Dak.  (2) 

314  Uttle  Knife  B.,  N.  Dak.  (2) 
316  White  Earth  R.,  N.  Dak.  (2) 
316  Beaver  Cr.,  N.  Dak.  (2) 

817  Tobacco  Garden  Cr.,  N.  Dak.  (8) 
31 H  Uttle  Muddy  lU  N.  Dak.  (2) 
310  Sandy  Cr^  N.  Dak.  (318) 

MONT.  AND  N.  DAK.  AND  CANADA. 

880  Little  Muddy  Cr.,  Mont,  and  N.  Dak.  (2) 
381  Red  Bank  Cr.,  Mont,  and  N.  Dak.  (320) 
328  Bis  Muddy  R.,  Mont,  and  Canada  (2) 
383  East  Fork,  Mont.  (388) 
884  Poplar  B.,  Mont.  (8) 

386  Quaking  Asp  Cr^  Mont.  (324) 

886  East  Branch,  Mont,  and  Canada  (324) 

387  West  Branch,  Mont,  and  Canada  (324) 

388  Tune  Cr.,  Mont.  (2) 

389  Wolf  Cr.,  Mont.  (2) 

330  Uttle  Porcupine  Cr.,  Mont.  (8) 

831  Milk  B.,  Mont,  and  Canada  (2) 

338  Porcupine  Cr.,  Mont.  (331) 

333  Bocky  Cr^  Mont,  and  Canada  (331) 

834  Frenctunans  Cr.,   Mont.   and.    CaO^^^ 

(331) 
336  White  Crn  Mont.  (331) 

336  Cottonwood   Cr.,    Mont.   andL    CaO<^* 

(331) 

337  Woody  Island  Cr.,  Mont.  (331 ) 
938  Asslnnibolne  Cr.,  Mont.  (331) 
330  West  Fork,  Mont.  (338) 

340  Twetvemlle  Cr.,  Mont.  (381) 
841  Mud  Cr.,  Mont.  (340) 
348  Black  Cr.,  Mont.  (331) 

343  ThlrtyinlleCr.,Mont.  (331) 

344  Noon  Cr.,  Mont.  (331) 
346  North  Fork,  Mont.  (331) 

846  Battle  Cr.,  Mont,  and  Canada  (346) 

847  West  Fork,  Mont,  and  Canada  (331) 

848  Bed  Rock  Cr^  Mont.  (347) 

849  Coulee  Cr.,  Mont.  (348) 

860  Blany  Berries  Cr.,  Mont,   and  Canada 

(331) 
361  North    Branch,    Canada     and    Mont« 

(331) 
368  South    Branch,    CanaAi^     and    Mont. 

<»«^>  MONT. 

863  Big  Sandy  Ctn  Mont.  (33 1 ) 

864  Sage  Cr.,  VlonU  (363) 
866  Snake  €}r^  Mont.  (831) 
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866  Peoples  Cr^  MonU  (331) 
357  White  Horse  Cr.,  MonU  (331) 
96S  Beaver  Cr.,  Bffont.  (831) 

3ff9  Larb  Cr^  Mont.  (331) 

360  Antelope  Cr^  Mont.  (331) 

361  WUlow  Crn  Mont.  (331) 
368  Skunk  Cr.,  Mont.  (2) 

363  Champaign  Crn  Mont.  (8) 

364  Wolf  Cr.,  Mont.  (8) 

365  Qlbson  Cr.,  Mont.  (2) 

366  Timber  Cr^  Mont.  (8) 

867  Killed  Woman  Cr.,  Mont.  (8) 
368  Fonrchett  Cr^  Mont.  (8) 

869  Beauehamp  Cr.,  Mont.  (2) 

870  Kanuck  Cr.,  Mont.  (2) 

871  Little  Bocky  Cr.,  Mont.  (2) 
878  Warm  Sprtnc  Cr.,  Mont.  (8) 

873  Calf  Crn  Mont.  (2; 

874  Cow  CTn  Mont.  (2) 

875  Birch  Cr^  Mont.  (8) 

876  Safe  Cr^  Mont.  (2) 

877  Bagle  Cr^  Mont.  (2) 

878  Little  Sandy  CrV  Mont.  (8) 
.879  Twenty-tonrmUe  Cr^  Mont*  (2) 

880  Marias  B^  Mont.  (2) 

881  0*Bilens  Coulee,  Mont.  (880) 

882  Cottonwood  Cr^  Mont.  (880) 

883  WIUow  Crn  Mont.  (380) 

384  D^orth  Fork,  Mont.  (383) 

385  West  Fork,  Mont.  (883) 

886  Cut  Bank  Cr^  Mont.  (380) 

887  Two  Medicine  Cr^  Mont.  (380) 

888  Btieh  Cr^  Mont.  (380) 

889  SchulU  Crn  Mont.  (380) 

890  PIser  Crn  Mont.  (380) 

891  Antelope  Crn  Mont.  (890) 

892  Teton  Bn  Mont.  (2) 
898  Muddy  Crn  Mont.  (392) 

894  Qravel  Bottom  Crn  Mont.  (392) 

895  Sun  Bn  Mont.  (2) 

896  Bis  Muddy  Crn  Mont.  (395) 

897  North  Forlc.  Mont.  (395) 

898  WUlow  Crn  MonU  (395) 

399  South  Forlc  MonU  (305) 

400  LItUe  Muddy  Crn  MonU  (2) 

401  Trout  Crn  MonU  (2) 
403  Dearborn  Bn  MonU  (2) 

403  Do8  Crn  MonU  (2) 

404  Bock  Crn  MonU  (2) 

405  Uttle  Prickly  Pear  Crn  MonU  (2) 

406  Wolf  Crn  MonU  (405) 

407  Beaver  Crn  MonU  (2) 

408  Warm  Spring  Crn  MonU  (2) 

409  Crow  Crn  MonU  (2) 

410  Jefferson  Bn  MonU  (8) 

411  BouMer  Bn  MonU  (410) 

412  Big  Hole  Bn  MonU  (410) 

413  North  Forlc,  MonU  (412) 

414  South  Fork,  MonU  (412) 

415  Wise  Bn  MonU  (412) 

416  Beaver  Head  Bn  MonU  (410) 

417  Rattlesnake  Crn  MonU  (416) 

418  Grasslioppcr  Crn  MonU  (416) 

419  Horse  Prairie  Crn  MonU  (416) 
480  Bed  Bock  Cvn  MonU  (410) 

421  BlacktaU  Deer  Crn  Mont.  (416) 

422  Buby  Bn  MonU  (416) 
428  Willow  Crn  MonU  (410) 


484  Madison 

485  West  Forlc,  BSoot.  (4!3^ 

486  Bast  Fork,  BSont.  and 
427  FlrehoieK^  IPTyA.  <424 

488  Gaidncr  IL.,  IPTy-Ot.  ('£2-4 
429  GaOattn  WL^  BSod8.  (2> 
480  West  GaDattim 

431  Bast  Gallatm 

432  smeenmlle  C^.*  BSont.  i 

433  Siimile  Cr^  BSont.  (2) 

434  Gnyaon  Cr..,  Bffotit.  (2) 

435  De«p  Cr..  BSont.  (2) 

436  Duek  Gr^  BSont.  (3) 

437  Confederate  C!r..  ATonU  ( 

438  White  Ouleli  Or^  BAonU 

489  Snipe  Cr<n  BKoimt.  (2) 

440  Cottonwood  Ciw  Btont.  ( 

441  Wegner  Cr^  BCont.  (2) 

442  Sheep  Cr^n  Blont.  (2) 

443  Bird  Crn  BEont.  C2) 

444  Deep  Bn  Bf  onu  (2) 

445  Bncampmant  Cr^  Bfonu 

446  Hound  Crin  BSont.  (444) 

447  Sand  Contoe  Cr.*  Menu  (.1 

448  Box  BUer  Cr^n  Menu  (2) 

449  Belt  Crn  BSonU  (2) 

450  Otter  Cr.,  BlonU  (449) 

451  HIghwood  Crn  MonU  (2) 
458  Spring  Cr.,  MonU  (2) 

453  Shonktai.  Cr.,  Monu  (2) 

454  Shallow  €>..  MonU  (2) 

455  Crow  Cri,  McmU  (2) 

456  Jknow  K^  BConU  (2) 

457  Pine  Crn  MonU  (430) 

458  Judith  B^  MonU  (2) 
450  Wolf  Crn  Monu  (458) 

460  Skull  Crn  MonU  (458) 

461  Wiltons  Cr.,  MonU  (458) 

462  Beaver  CTn  MonU  (458) 

463  Big  Trout  Crn  MonU  (45^) 

464  Wami  Spring  Crn  MonU  (4JI 

465  Salt  Crn  MonU  (458) 

466  Dog  Crn  MonU  (8) 

467  ArmeOs  Crn  MonU  (2) 

468  Musseiahca  Hn  MonU  (i) 

469  Crooked  l>n  MonU  (468) 

470  DovetaO  CTn  MonU  (468) 

471  Cat  Crn  Monu  (468) 

472  BkMid  l>n  MonU  (468) 
478  Wood  Crn  MonU  (468) 

474  Big  Box  BMcr  Crn  Mont.  (468, 

475  Fords  Crn  MonU  (474) 

476  McDonald  Crn  MonU  (474) 

477  TcBow  Water  Crn  ManU  (474i 

478  BIk  Crn  MonU  (477) 

479  Lawreneo  CSTn  Bf  onU  (477) 

480  WOow  Crn  BfonU  (46S) 

481  South  Wmow  Crn  Meat.  (4«) 

482  Cameron  CTn  BfonU  (468) 

483  Pole  Crn  MonU  (489) 

484  Womans  Pocket  Cr.,  Monfc  («i 

485  BIk  Crn  MonU  (468) 

486  Haplcys  Crn  MonU  (468) 

487  North  Fork.  MonU  C*^) 

488  Amcrtean  Fork,  MonU  (468) 

489  Fish  Crn  MonU  (468) 


i^ri- 
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BO  Big  CoulM  Cr^  Mont.  (468) 

n  Dwn  Crn  Mont.  (468) 

n  Gonlden  Ct.,  Mont.  (468) 

>3  Half  Breed  Cr.,  Mont.  (468) 

H  Fattlg  Crn  Biont.  (468) 

15  Sago  Hon  Cr.,  Mont.  (468) 

i6  Lodge  Pole  Crn  Mont.  (468) 

)7  Squaw  Cr^  Mont.  (3) 

»8  Battlcanake  Ctn  Mont.  (9) 

»9  Qnaml  Cr^  Mont.  (2) 

M>  Seven  Blaekfcet  Cr.,  Mont.  (2) 

01  Stick  Lodge  Cr.,  Mont.  (2) 

n  Pandlie  Cr.,  Mont.  (2) 

l)3RlrtCrnMont.(2) 

M  Uttle  Dqr  Fork,  Mont.  (2) 

05  C^atamount  Cr.,  Mont.  (2) 

06  Big  Dry  Cr.,  Mont.  (2) 

07  Big  Timber  Cr.,  Mont.  (806) 

08  Cacbed  Cr.,  Mont.  (608) 

09  Crow  Boek  Cr.,  Mont.  (806) 

10  Bridge  Crn  Mont.  (506) 
111  Bast  Branch,  Mont.  (606) 
\U  Brow  Crn  Mont.  (511) 

(13  Ada  Cr.,  Mont.  (506) 

iU  Carter  Cr.,  Mont.  (506) 

(15EIk]t.,Mont.(2) 

(16  Sand  Cr.,  Mont.  (2) 

il7  Elk  Prable  Cr^  Mont.  (2) 

(18  Antelope  Cr^  Bfont.  (2) 

»9  Bed  Water  Cr.,  Mont.  (2) 

no  Charles  Cr^  Mont.  (2) 

ni  Hardaerahble  Cr.,  Mont.  (2) 

N.  DAK.,  MONT.,  AND  WTO. 

B2Te0owstone  R.,  N.  Dale,  MoBtn  nnd 
Wyo.  (a) 

»S  FouimUe  Cr^  N.  Dak.  and  Bffont.  (5B2) 
m  Thtad  Hay  Cr.,  N.  Dak.  and  Bfont.  (822) 
m  Second  Hay  Cr.,  N.  Dak.  and  Mont. 

(532) 

MONT. 
Ite  Hay  Cr.,  Mont.  (522) 
»7  Lone  Tree  Cr^  MUmt.  (522) 
»8  Foi  Cr.,  Mont.  (522) 
120  Crain  Cr^  Mont.  (522) 
»0  Scars  CTn  Mont.  (522) 
181  mmlv  Cr.,  Mont.  (522) 

Htt  White  Oaycr.,  Mont.  (522) 
m  Bams  Cr.,  Mont.  (522) 

K»  Morgan  Cr.,  Mont.  (522) 


851  Great  Porcupine  Cr.,  Mont.  (522) 
552  Starved  to  Death  Cr^  Bfont.  (522) 
558  Froie  to  Death  Cr.,  Mont.  (522) 
854  Tan  Uara  or  Pease  Cr^  Mont.  (522) 
SM  Alkatt  Cr^  Mont.  (522) 
886  Buffalo  Cr.,  Mont.  (522) 
857  Pompeys  PlUar  Crn  Mont.  (522) 
558  Baaor  Cr.,  Mont.  (522) 

859  Crooked  Cr.,  Mont.  (522) 

860  Butter  Cr.,  Mont.  (522) 

861  Canon  Cr.,  Mont.  (522) 
562  VaUey  Cr.,  Mont.  (522) 
568  Keyaer  Cr.,  Mont.  (522) 
564  Sweet  Graaa  Or.,  Mont.  (522) 
568  Big  Timber  Cr.,  Mont.  (822) 
866  Lamar  B.,  Wyo.  (522) 

MONT.  AND  WTO. 

567  Buffalo  Cr.,  Wyo.  and  Mont.  (566) 

568  Hett  Roaring  Cr^  Wyo.  and  Mimt.  (822) 
869  MIU  Cr.,  Mont.  (522) 

570  Boulder  Cr^  Mont.  (522) 

571  Upper  Deer  Cr.,  Mont.  (522) 

572  Lower  Deer  Cr.,  Mont.  (522) 

573  Bridge  Cr.,  Mont.  (522) 
874  StUwaler  B.,  Mont.  (822) 

878  Big  Boaebud  B.,  Mont.  (874) 

576  Clarke  Fork,  Mont,  and  Wyo.  (522) 
877  Bed  Lodge  Cr.,  Mont.  (576) 
578  Pryor  Cr.,  Mont.  (522) 

879  West  Fork,  Mont.  (578) 

880  Baat  Fork,  Mont.  (578) 

881  Big  Horn  B.,  Mont,  and  Wyo.  (822) 
582  Beauvato  Fork,  Mont.  (881) 

A83  ShoahoneB.,Wyo.(581) 
584  North  Fork,  Wyo.  (588) 
M8  South  Fork,  Wyo.  (»8«) 

586  Cottonwood  Ct^  Wyo.  (883) 

587  Grey  BuB  B..  Wyo.  (581) 

588  Gooseberry  Ct-J^y«;i^®^^ 

589  Mee-yo*>  Cr..  Wyo.  (581) 

5eo  owl  Cr.,  wyo.  (»8  J) 
591  Muddy  Cr^WyMMl) 

jKoa  Wind  B.,  wyo.  (581) 

OM  BM««  Cf ,  WTO.  (B8t ) 

MM  P.l.on  Ct,  wyo- '»") 

S97  KtebT  Cr,  ''»••  ^»*  V««»  ^ 
SIM  NoW«t«Ct,Wyo.(»81) 

S09  NO  W<iod  Cr,  ''X^,^"**  1 

eoo  siMU  Cr,  wyo.  (Ml) 

•Ol  8«»»CrnWyo.(«81) 

eoa  cwui  8 jrto«  crr^,"*-  ^***' 

ao4  NO  Moutb  cr- WJJ  \»»») 
AAA  soAVi  Cr..  Mont.  (581) 

e07  UtUe  Big  Horn  or  GrfmBf  Or^ 

BSont.(88l)  ,-ft-. 

fias  Xuuoeks  Fork,  M«nt  (Ml) 
e09  Sarpy  Cr.  Mon^(»22) 

ail  Wewt  Fork,  Mont.  (610) 

ai9  Kmmt  Pork.  M»»*-i®\?i.^ 
aX3  Roocbud  B..  MonU  (»»») 
ai4  Sweeney  Cr..  Mont.  (5aB> 
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615  Graveyard  Cr^  Mont.  (522) 

616  Tongue  U^  Mont,  and  Wyo.  (522) 

617  Hanging  Woman  Cr.,  Mont,  and  Wye 

(616) 

618  0*DeU  Cr.,  Mont.  (616) 

619  Otter  Cr^  Mont.  (616) 

620  Beaver  Cr^  Mont.  (616) 

621  Pumpkin  Cr.,  Mont.  (616) 

622  Squavr  Cr^  Mont.  (616) 

623  Cottonwood  Cr.,  Mont.  (522) 

624  Powder  R.,  Mont,  and  Wyo.  (522) 

625  Mliiiah  R^  Mont.  (624) 

626  Cache  Cr^  Mont.  (624) 

627  Bloom  Cr..  Mont.  (624) 

628  Spring  Cr^  Mont.  (624) 

629  Clear  Cr.,  Wyo.  (624) 

630  Crasy  Woman  Fork,  Wyo.  (624) 

631  Nlnemlle  Cr.,  Wyo.  (624> 

632  North  Fork,  Wyo.  (624) 

633  South  Fork,  Wyo.  (624) 

634  Buffalo  Cr^  Wyo.  (633) 

635  Salt  Cr.,  Wyo.  (624) 

636  Pumpkin  Cr^  Wyo,  (624) 

637  Wild  Horse  Cr^  Wyo.  (624) 

638  Buffalo  O.,  Mont,  and  Wyo.  (624) 

639  Bay  Horse  Cr.,  Mont,  and  Wyo.  (624) 
f(40  UtUe  Powder  R^  Mont,  and  Wyo.  (624) 

641  Crow  Cr^  Mont.  (624) 

642  Sheep  Cr.,  Mont.  (624) 

643  0*Fallons  Cr.,  Mont.  (522) 

644  East  Fork,  Mont.  (643) 

645  Cabin  Cr.,  Mont.  (522) 

646  Cedar  Cr.,  Mont.  (522) 

647  GlendiveO.,  Mont.  (522) 

648  Box  EldK  Cr.,  Mont.  (522) 

MONT^  N.  DAIU  S.  DAK.,  AND  WTO. 

649  Smith  Cr.,  Mont,  and  N.  Dak.  (522) 

650  Shadwell  Cr.,  Mont,  and  N.  Dak.  (522) 

651  Charbonneau  Cr.,  N.  Dak.  (522) 

652  Pebble  Cr^  N.  Dali.  (2) 

653  Squaw  Cr.,  N.  Dak.  (2) 

654  Tobacco  Cr.,  N.  Dali.  (2) 

655  Tobacco  Garden  Cr.,  N.  Dak.  (2) 

656  Clark  Cr.,  N.  Dali.  (2) 

657  Indian  Cr^  N.  Dak.  (2) 

658  Little  Missouri  R.,  N.  Dak^  S.  Dak., 

Mont.,  and  Wyo.  (2) 

659  Beaver  Cr^  N.  Dak,  and  Mont.  (658) 

660  Big  Box  Elder  Cr.,  N.  Dak.,  8.  Dak.,  and 

Mont.  (658) 

661  Tie  Cr^  Mont.  (658) 

662  Cottonwood  Cr.,  Mont.  (658) 

663  WUlow  Cr.,  Mont.  (658) 

664  Thompsons  Cr^  Mont,  and  Wyo.  (658) 

665  North  Fork,  Wyo.  (658) 

666  Deep  Cr.,  N.  Dak.  (658) 

667  WhitetaU  Cr.,  N.  Dak.  (658) 

668  BlacktaU  Cr^  N.  Dak.  (667) 

669  Beicegel  Cr.,  N.  Dak.  (658) 

670  Little  Beaver  or  Pretty  Cr^  N.  Dak.  (2) 

671  Emmanuel  Cr.,  N.  Dak.  (2) 

672  Knife  R.,  N.  Dale  (2) 

673  Spring  Cr.,  N.  Dak.  (672) 

674  Crooked  Cr^  N.  Dak.  (672) 

675  Mandan  Lalu  (ouUet),  N.  Dak.  (2) 


676  Square  Butte  Ct^H. 

677  Heart  B^X.  Dak.  (2) 

678  Sweet  Briar  CnN.D 
679CTiriewCr.,N.nak. 

680  Antelope  Cr.,  N.  Da] 

681  UtUe  Heart  R^N.D 
683  Cannon  Ball  BU^. 

683  Dogtooth  Cr^  N.  Di 

684  Lonse  Cr.,  N.  Dak. 
68A  North  Fork«!«.D^ 
686Thirt7mUeCr.,N. 
687  South  Fork,  N.D3 
688WttlowCrn!i.I>a\ 

689  Pointer  Cr.,  N.  Da 

690  U Banker., N.I 

691  liong  Soldier  Cr., 

692  Fourmlle  Cr.,  N. 

693  Black  Hawk  Cr., 

S.  DAK. 

684  Blackf oot  Cr.,  S 

695  Eagle  Feather  C 

696  Kunlcpapa  Cr., 

697  Cathead  Cr.,  S, 
608  Rampart  Cr^  S 
69B  Grand  R.,S.I] 
766  North  Fork,  S 

701  South  Fork,  i 

702  Hlghbank  Cr 

703  BeUsman  Cr.^ 

704  Green  Tlmbe 
70ff  Le  Compte  C 

706  Owl  or  Mores 

707  Utile  Morea 

708  Ked  Earth  C 
70B  Tliunder  Ci 

710  Babbit  Cr., 

711  Antelope  Ci 

712  Nortli  ForV 

713  SoutliFoTl 

714  SandL«dK 
71A  Flint  Kock 

716  Four  Bear 

717  BuitalosU 

718  WHiteBra 

715  Stove  or;< 
720  Pascal  Cr 
791  No  Heart 
79«  BScKenal 
793  Pox  Cr.,  t 
724  Ctieyenr 
73IS  Cberry  € 
72B  Siilpli.ui 

797  Owl  Pea 

798  Bis  Tin] 


(■794:) 

790  Kim.  or 
731.  Kast  PI 

739  inruiov 


I 


73A  Owl  C 
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S  Sptuflsh  Crn  S.  Dak.  (737) 
9  White  Wood  Crn  S.  Dak.  (739) 

0  Bear  Butto  Cr^  S.  Dak.  (790) 

1  Wanen  Cr.,  S.  Dak.  (729) 

Z  South  Fork,  S.  Dak.  and  Wyo.  (734) 

3  Elk  Cr.,  8.  Dak.  (743) 

4  Box  Elder  Cr^  S.  Dak.  (743) 

5  BapM  Cr.,  8.  Dak.  (743) 

6  Spitns  Cr.,  S.  Dak.  (743) 

7  Battle  Cr^  S.  Dak.  (743) 

8  Beaver  Cr.,  S.  Dak.'and  Wyo.  (743) 

9  Black  Thonder  Cr^  Wyo.  (743^ 

0  Antelope  Cr^  Wyo.  (743) 

1  Dry  Fork,  Wyo.  (743) 

13  Lance  Cr^  S.  Dak.  and  Wyo.  (743) 
13  Safe  Crn  S.  Dak.  and  Wyo.  (743) 
4  Cottonwood  Cr.,   S.   Dak.   and   Wyo. 
(742) 

a.  DAK.,  NBBB.,  AND  WTO. 

(5  Hat  Crn  S.  Dak.,  Nebr.,  and  Wyo.  (74  :) 

(6  Horse  Head  Or.,  S.  Dak.  (748) 

n  Squaw  Crn  S.  Dak.  (734) 

W  Ash  Cr.,  S.  Dak.  (734) 

W  Beaver  Cr^  S.  Dak.  (734) 

M)  Snake  Cr^  8.  Dak.  (734) 

II  Mission  Cr.,  8.  Dak.  (3) 

»  Cbantler  Crn  8.  Dak.  (3) 

»  Bad  Bn  8.  Dak.  (2) 

M  WIDOW  Cr.,  8.  Dak.  (763) 

BA  Lance  Cr.,  &  Dak.  (763) 

B6  Plum  Crn  8.  Dak.  (763) 

B7  MltcheU  Cr.,  8.  Dak.  (763) 

68  MedMne  Cr.,  8.  Dak.  (763) 

ee  Grindstone  Cr.,  S.  Dak.  (763) 

70  North  Fork,  8.  Dak.  (763) 

71  Cottonwood  Crn  8.  Dak.  (763) 

72  White  Water  Cr^  8.  Dak.  (763) 

73  Wblte  WUlow  Cr^  8.  Dak.  (763) 

74  Indian  Cr^  8.  Dak.  (763) 

75  Brave  BUI  Cr^  8,  Dak.  (763) 

76  Fort  George  Cr^  8.  Dak.  (3) 

77  Lotoelle  Ctn  8.  Dak.  (3) 

78  Cedar  Crn  8.  Dak.  (8) 

79  Dry  Cr,  8.  Dak.  (3) 

'80  Medlchie  Cr^  8.  Dak.  (3) 

'81  Fish  Crn  8.  Dak.  (3) 

'82  Camel  Crn  8.  Dak.  (3) 

83  Badger  Cr,  8,  Dak.  (3) 

m  Uufel  or  Zephyr  Cr^  8.  Dak.  (»> 

f85  Ameilcan  Craw  Cr^  8.  Dak*  (3) 

m  White  Bn  8.  Dak.  and  Nebr.  (3) 

r87  Bun  Crn  8.  Dak.  (786) 

r88  Big  Cottonwood  Cr^  Nebr.  (786) 

m  White  Clay  Cr„  8.  Dak.  and  Note.  (786) 

W)  Wounded  Knee  Cr^  8.  Dak.  (786) 

NH  Porcupine  Crn  8.  Dak.  (786) 

m  TeUow  Medicine  Crn  S.  Dak.  (786) 

793  Pnmpktai  Crn  8.  Dak.  (786) 

794  Com  Crn  8.  Dak.  (786) 

796  Bear  hi  the  Lodge  Cr^  8.  Dak.  (786) 

796  Eagle  Nert  Crn  8.  Dak.  (786) 

797  Past  Crn  8.  Dak.  (786) 

798  Black  Pipe  Crn  8.  Dak.  (786) 

799  Bad  Land  Crn  8.  Dak.  (786) 
SOO  South  Fork,  8.  Dak.  (786) 
801  Pbie  Crn  8.  Dak.  (800) 


803  Cutmeat  Crn  8*  Dak«  (800) 

803  Boaebiid  On  S.  Dak.  (800) 

804  Oak  On  8-  Dak.  (786) 
BOA  Two  Tall  Crn  S.  Dak.  (786) 

806  Doe  Bar  On  8.  Dak.  (786) 

807  Bun  On  S.  Dak.  (3) 

808  Wbetstono  Crn  S.  Dak.  (3) 
800  Scalp  Crn  S.  Dak.  (3) 

810  Garden  O.,  S.  Dak.  (3) 

811  Ponca  O.,  Nebr.  and  8.  Dak.  (3) 
818  If  tobiara  Bn  Nebr.  and  Wyo.  (3) 

813  Keya  Paha  R.,  Nebr.  and  8.  Dak.  (813) 

814  Antelope  On  8.  Dak.  (813) 
818  Burton  On  8.  Dak.  (813) 

816  Mlnneehaduta  Bn  Nebr.  and  S.  Dak. 

(813) 

NEBB. 

817  Bear  Crn  Nebr.  (818) 

818  Antetope  O.,  Nebr.  (813) 

819  Busli  Crn  Nebr.  (818) 

830  Pepper  Cr.»  Nobr.  (818) 

831  Weasel  On  Nebr.  (813) 
883  Box  Butte  Cr.,  Nebr.  (813) 

833  Pine  Crn  Nebr.  (813) 

834  Deer  Cr.,  Nebr.  (813) 
83ff  Snake  B^  Nebr.  (813) 

836  Eureka  O.,  Nebr.  (836) 

837  Gordons  Cr.,  Nebr.  (ai3) 

838  Plum  Crn  Nebr..(813) 
830  Evergreen  Crn  Nebr.  (828) 

830  Long  Pine  Crn  Nebr.  (813) 

831  Eagle  Crn  Nebr.  (813) 
833  Verdigris  B.,  Nebr.  (813) 
833  BazUe  Crn  Nebr.  (3) 
8:14  Boiile  Crn  Nebr.  (833) 
83ff  Beaver  Cr.,  Nebr.  (3) 

836  Bow  Crn  Nebr.  (3 ) 

837  West  Bow  O.,  Nebr.  (836) 

838  Aowa  Crn  Nebr.  (3) 

839  On&aha  On  Nebr.  (3) 

840  Elk  Crn  Nebr.  (839) 

841  Spring  Crn  Nebr.  (3) 
843  Blackbird  Cr.,  Nebr.  (8) 

843  Fish  Crn  Nebr.  (3) 

844  Ponca  Crn  Nebr.  (3) 

845  Mill  Crn  Nebr.  (3) 

846  Florence  Lake  (ouUet),  Nebr.  (3)    . 

847  Otoe  Crn  Nebr.  (3) 

848  Papllllon  B.,  Nebr.  (3) 

849  LltUe  Papllllon  On  Nebr.  (848) 

850  Platte  Bn  Nebr.  (3) 

851  BlkHom  B.,  Nebr.  (850) 
853  Logan  On  Nebr.  (851) 

853  PlunaCr.,  Nebr.  (851) 

854  NortH  Pork,  Nebr.  (851) 

855  WIUow  Crn  Nebr.  (851) 
956  SQUtli  Fork,  Nebr.  (851) 

857  Cache  O.,  Nebr.  (851) 

858  Cedar  Crn  Nebr.  (851) 

859  Taylor  Crn  Nebr.  (851) 
seo  Maple  Crn  Nebr.  (851) 
801  Bawhide  Crn  Nebr.  (851) 
803  Shell  Crn  Nebr.  (850) 

803  Lasker  Crn  Nebr.  (863) 

804  Loup  Bn  Nebr.  (850) 

805  Beaver  Crn  Nebr.  (864) 
906  Cedar  Crn  Nebr.  (864) 
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867  North  Loup  IL,  Nelir.  (864) 

868  Calamus  B^  Nebr^  (867) 
860  BOddto  Loup  &.»  N«br.  (864) 

870  Dismal  &.,  Ntlir.  (860) 

871  South  Loup  &.,  Nehr.  (864) 
878  Mud  Cr^  Nebr.  (871) 

878  Fralfte  Cr^  Nebr.  (8«0) 

874  Wood  IL,  Nebr.  (850) 

875  Buffalo  Cr.,  Nebr.  (850) 

876  White  Horse  Cr^  Nebr.  (850) 

NBBB.,  WTOn  Ain>  COLO. 

877  North  Platte  IL,  Nebr^  Wyo.,  and  Colo. 

(850) 

878  Birdwood  Cr.»  Nebr.  (877) 
870  White  TaU  Cr^  Nebr.  (877) 

880  Lonergan  Cr.,  Nebr.  (877) 

881  White  Oay  Cr.*  Nebr.  (877) 

882  Otter  Cr^  Nebr.  (877) 

883  Blue  B.,  Nebr.  (877) 

884  WUlow  Cr.,  Nebr.  (877) 

885  Spoonbill  Cr.»  Nebr.  and  Wyo.  (877) 

886  Bawhlde  Cr.,  Wyo.  (877) 

887  Broom  Cr^  Wyo.  (877) 

888  WUlow  Cr.,  Wyo.  (877) 
880  Muddy  Cr^  Wyo.  (888) 

880  Casper  Cr.,  Wyo.  (877) 

881  Poison  Spider  Cr.,  Wyo.  (877) 
803  Sweetwater  B.,  Wyo.  (877) 

803  Sace  Hen  Cr.,  Wyo.  (809) 

804  Bock  CrnW^ro*  (809) 

805  Willow  Cr.,  wyo.  (802) 

806  Sulphur  Crn  Wyo.  (802) 

807  Muddy  Cr^  Wyo.  (802) 

808  Sand  Cr.,  Wyo.  (877) 
800  Deweese  Cr^  Wyo.  (877) 

000  Bis  Sage  Cr.,  Wyo.  (877) 

001  Uttte  Sage  Cr.,  Wyo.  (OOO) 

002  Jack  Cr.,  Wyo.  (877) 

003  Spring  Cr.,  Wyo.  (877) 

004  Cow  Cr.,  Wyo.  (877) 

005  Grand   Encampment   Cr.,   wyo.  and 

Colo.  (877) 

006  Beaver  Cr.,  Wyo.  and  Colo.  (877) 

007  Big  Cr.,  Wyo.  (877) 

008  Boaring  Fork,  Colo.  (877) 
000  Baspbexry  Cr.,  Colo.  (008) 
010  QrlBsly  Cr.,  Colo.  (877) 
Oil  minols  Cr.,  Colo.  (877) 
012  Michigan  B.,  Colo.  (Oil) 
018  Owl  Cr.,  Colo.  (012) 

014  Bast  Fork  or  Canadian  B.,  Colo.  (877) 

015  Beaver  Cr^  Wyo.  (877) 

010  South  French  Cr^  Wyo.  (877) 

017  French  Cr.,  Wyo.  (877) 

018  Brush  Cr.,  Wyo.  (877) 
010  Cedar  Cr.,  Wyo.  (877) 

020  Pass  Cr.,  Wyo.  (877) 

021  Medicine  Bow  B.,  Wyo.  (877) 

022  Uttle  Medldne  Bow  B.,  Wyo,  (021) 

023  Sheep  Cr.,  Wyo.  (022) 

024  Muddy  Cr.,  Wyo.  (022) 

025  Sage  Cr.,  Wyo.  (877) 

026  Canon  Cr.,  Wyo.  (877) 

027  Camp  Crn  Wyo.  (877) 

028  Bates  Cr^  Wyo.  (877) 
020  Muddy  Crn  Wyo.  (877) 


080  Deer  Cr^  Wyo.  (877) 

081  Boi  EUer  Cr^  Wyo.  (877) 

082  LAPnleCrnWyo.(877) 
033  Wagon  Hound  Cr^  wyo.  (877) 
084  IM  Bonte  Cr^  Wyo.  (877) 

035  Indian  Cr^  Wyo.  (877) 

036  BUchom  Crn  Wyo.  (877) 

037  Horseshoe  Crn  Wyo.  (877) 

038  Laramie  Bn  Wyo.  and  Colo.  (877) 
030  North  Taramle,  Wyo.  (038) 

040  Uttle  Laiamie  Bn  Wyo.  (038) 

041  Sybylle  Crn  Wyo.  (038) 

042  Chugwater  Crn  Wyo.  (877) 

043  Horse  Crn  Nebr.  and  Wyo.  (877) 

044  Bear  Crn  Wyo.  (043) 

045  Pumpkin  Seed  Cr^  Nebr.  (877) 

046  Lawrence  Crn  Nebr.  (045) 

047  Smith  Branch,  Nebr.  (877) 

048  Ash  Crn  Nebr.  (877) 

040  South  Platta  Bn  Nebr.  mad  Oslo.  (850^ 

050  Lodge  Pole  Crn  ColOn  Nebrn  and  1^ 

(»40) 

051  Moores  Crn  Colo,  and  Wyo.  (040) 

052  Lewis  Crn  CokK  (040) 

053  Horsetail  or  Clear  CTn  Colo.  (040) 

054  Pawnee  Crn  Colo.  (040) 

055  Wild  Cat  Crn  CokK  (040) 

056  Ciow  Crn  Colo,  and  Wyo.  (048) 

COLO. 

057  Cache  La  Poudre  Bn  Colo.  (040) 

058  Big  Thompson  Crn  Oolo.  (MO) 
050  St.  Trains  Crn  Colo.  (040) 

060  Dry  Crn  Colo.  (040) 

061  Clear  Crn  Colo.  (940) 
Bear  Crn  Colo.  (040) 
Deer  Crn  Colo.  (040) 

064  North  Fork,  CokK  (040) 

065  Goose  or  Lost  Park  CTnColOb  (048) 

066  Tanyan  Crn  Colo.  (040) 

067  Trout  Crn  Colo.  (040) 

068  FourmHe  Crn  Colo.  (040) 
000  South  Fork,  Colo.  (040) 

070  Buffalo  Slough,  Colo.  (048) 

071  ThreemOe  Crn  Colo.  (049) 

072  Douglas  Crn  Colo.  (040) 

073  Trout  Crn  Colo.  (040) 

074  Plum  Crn  Colo.  (040) 

075  Wmow  CTn  Colo.  (040) 

076  Cherry  Crn  Colo.  (040) 

077  Coal  Crn  Colo.  (040) 

078  Terrapin  or  Boi  Elder  Crn  Colo.  (048) 
070  Kiowa  Crn  Colo.  (040) 

080  BUou  Crn  Colo.  (040) 

081  Uttle  Badgmr  Crn  Coto.  (940) 

082  Beaver  Crn  Colo.  (049) 

083  Badgmr  Crn  Colo.  (082) 

NBBB. 

084  Skun  Crn  Nebr.  (850) 

085  Otoe  Crn  Nebr.  (850) 

086  Wahoo  Crn  Nebr.  (850) 

087  Upper  Clear  Crn  Nebr.  (088) 

088  SOver  Crn  Nebr.  (087) 
080  Sand  Crn  Ntibr.  (086) 

000  Cottonwood  Crn  Nebr.  (086) 

001  Salt  Crn  Nebr.  (080) 
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_  Wat«Cr.,lf«te.(S) 
'  Squaw  Cr.,  N«br,  (a) 
Watnnt  <3r^  Ncifer.  (») 

•  If  ortto  TaMa  Cr^  if «te.  (») 
^  Soutii  TaMa  Ct^  N«br.  (») 

Vox  €}r^  Nabr.  (996) 
roiamilla  Cr^  Nalir.  (9) 
Buelc  c:r^  Nator.  (») 

0  Honaj  Cr^  Ndir.  (») 

1  I^tttaNaiiimli»&^if«br.(8) 
»  IfortlkForlcN^lir.dOOl) 

3  Pxalrta  Owl  tt-^  Nabr.  (1001) 

*  ACaddy  Cr^  Naur.  (1001) 
«  Solatia  FcKrk»  Nate.  (1001) 

6  ^WlalalcyCr^Naiir.(lOOl) 

7  Jonaa  Cr.,  Nate.  (2) 

8  ^V1iaiialaiiCoCrnNebr.(3) 

IfBBB.  ANDKANS. 

O  BIc  Ifaiiaalia  IL.  Nebr.  aaA  Kaas.  (9) 

0  BSuddy  Cr^  Nabr.  (1009) 

1  Nortb  Forlc,  If^br.  (1009) 

9  E«oia«  Bianela,  Nate*  (1011) 

3  SouUi  Fork»  Ncbr.  and  Kana.  (1009) 
d  Caia&p  C^Tiv  Nalir.  (1018) 
.ft  Noliarta  Cr.»  Nobr.  and  Kana.  (1009) 
6  Roya  Cti^  N«br.  and  Kana.  (iOOO) 

KANS. 


7  Sqnmw  Cr.,  Kana.  (2) 

18  Odar  Cr.,  Kana.  (2) 

19  Wolf  Cr.,  Kaiaa.  (2) 

^  M cMQUlto  C^r.,  Kana.  (2) 
(1  Claarieaton  CTth  Kana.  (9) 
(2  Paters  Cr.,  Kana.  (2) 
13  Broala  Cr.,  Kana.  (2) 

*A  Indapandanaa  Cr.,  Kana.  (3) 
(5  Koclc  Cr.,  Kana.  (1024) 

16  Dear  Cr.,  Kana.  (1024) 
n  Wtaialcey  Cr.,  Kana.  (2) 
^  Walnut  Cr.,  Kana.  (2) 
19  Salt  Cr.,  Kana.  (2) 

to  Flum.  Cr.,  Kana.  (1029) 

11  OnenaUe  Cr.,  Kana.  (3) 

12  Corral  €::rii,  Kana.  (2) 

13  Tiareenalle  Cr.,  Kana.  (2) 
(4  Ftvemlle  Cr.,  Kana.  (3) 
US  SevemnOe  Cr.,  Kana.  (2) 
Ml  NliaemHa  Cr.,  Kana.  (2) 

17  Istend.  Cr^t  Kana.  (2) 

18  Soney  Cr.,  Kana.  (1037) 

19  Conner  Cr.,  Kana.  (2) 
M>  asaraliall  Cr.,  Kana.  (2) 
LI  Jersey  Cr.,  Kana.  (2) 

12  Kansaa  R.,  Kana.  (2) 

13  BSnncla  Chr.,  Kana.  (1042) 

14  mUl  Cr.,  Kana.  (1042) 

Ift  Uttle  Turkay  Cr.,  Kana.  (1042) 

16  BetCs  Crw  Kana.  (1042) 

17  BaatMlaalonCr.,  Kana.  (1042) 

15  ^Taat  Bflaalon  Cr.,  Kana.  (1049> 
49  Spifnd  Cr.,  Kana.  (1042) 

BO  Wolf  Cr.,  Kana.  (1042) 

SI  Little  Kaw  Cr.,  Kana.  <1049) 

S3  Bid  Stranger  Cr.,  Kana.  <io42) 
63  Crookad  Cs-,  Kana.  (1069) 


1004  Walnut  Cr.,  Kan*.  (iaff») 
10MFaeCr.,Kaiia.(105») 

lOM  JailMlo  Cr..  Kan*,  i^^^fj^^. 
105?  TanianoUe  C3r^  «««*••  <*?f*' 
lOM  Nlnamlla  Cr..  Kan*.  (10»*^ 

1009  Crow  Crn  ««»»•  <^^^*®?^  ^a, 

1060  Wnd  Horse  Cr.,  Kana.  (lO^S) 

1061  Mod  Cr.,  Kana.  (1049) 

1062  Buck  Cr,  Kana.  (1049) 

1068  Stona  Honaa  Cr,  Kan»«  (!«'*»> 

1064  Oiaaahopp^  Or,  K»M*  <i^*> 

1065  Win  Horaa  Or.,  Kana.  (1064) 

1066  Bl6  Sioiilla  Cr,  Kana.  (1064) 

1067  Uttia  Slousia  Cr.,  Kans*  (1064) 

1068  Flala  Fond  Cr..  Kana.  (1007) 

1069  Boek  Cr.,  Kana.  (1064) 

1070  Bmala  Cr..  Kana.  (1064) 

1071  Walnut  Cr.,  Kana.  (1064) 
10T9  Coal  Cr..  Kana.  (1064) 
1073  Cadar  Cr,  Kana.  (1064) 
107d  Ciald  Cr.,  Kana.  (1078) 
107ft  Mod  Cr.,  Kana.  (1078) 

1076  lioek  Lane  Cr.,  Kana.  (1075) 

1077  Woiday  Cr..  Kana.  (1075) 

1078  SFttng  Cr..  Kana.  (1064) 

1079  Bloaqulto  Cr.,  Kana.  (1078) 

1080  StnOslit  Cr.,  Kana.  (1078) 

1081  BIkCr.,  Kana.  (1064) 

1083  Cedar  Cr.,  Kana.  (1064) 

1063  Dnck  Crn  Kana.  (1064) 

1084  Bock  Cr.,  Kana.  (1064) 

1085  Muddy  Cr.,  Kana.  (1042) 

1086  Little  M oddy  Cr.,  Kana.  (1043) 

1087  Indian  Cr.,  Kana.  (1042) 

1088  Bis  Soldier  Cr.,  Kana.  (1042) 

1089  Halfdaj  Cr,  Kana.  (1088) 

1090  UttIa  Soldier  Cr.,  Kana.  (1088) 

1091  Walnut  Cr.,  Kana.  (1088) 
1093  CrosB  Cr.,  Kana.  (1043) 
1003  Salter., Kana. (1093) 
109d  Sullivan  Cr.,  Kana.  (1093) 

1095  minola  Cr.,  Kana.  (1098) 

1096  UttIa  doaa  Cr.,  Kana.  (1092) 

1097  Meyano  Cr.,  Kana.  (1092) 
109S  Veimmon  B..  K«m«  (1043) 

1099  Stralcbt  Cr.,  Kana.  (1098) 

1100  Bed  VannlUon  Cr.,  Kana.  (1008) 

1101  Bock  Cr.,  K»n»-  (1098) 
1109  Bruah  Cr..  Bans.  (1101) 

BANS..  NBBB..  AND  COLO. 

1103  Bl«  Blue  n^  »«"•  »^,^**'-  ^^<>*«) 
\l^  Cedar  Cr.,  UmnB-  ("03) 
iJod  Mclntyre  Cr..  I^na.  (1103) 
Jio6  Camahan  Cr..  Kana.  (1108) 

ilOS  FourmUe  Cr.,  Kana.  (1107) 

lis  Black  y^nnmonJL^^^  (llOa> 

ilio  aear  Cr.,  K»n^  ^^^??,U, 
nil  Soutii  Fork.  »««•("«») 

ln3  Nortk  Fv»i^>^S;i7n^) 

1113  V«mllton  *^-^^^zr,,^n~i 

1114  M<«o«toCr,  ™-j<""»' 

1115  spring  cr,  «»«?:^)    ' 


iJ 


2822      INDEX  TO  REPOBTS,  CHIEF  OF  E 


1119  Baemer  C^^  Kans.  (1103)  US 

1120  littte  Blue  R^  Bans,  and  Nebr.  (1103)         1  IS 

1121  Sandy  Cr.,  Nebr.  (1120)  118 

1122  BlK  Sandy  Cr.,  Nebr.  (1120)  11  ^ 

1123  Elk  Cr.,  Nebr.  (1120)  1 1 H 

1124  mUi  Cr.,  Bans.  (1120)  118 

1125  Coon  Cr.,  Bans.  (1103)  118 

1126  Camp  Cr.,  Bans.  (1125)  118 

1127  $wede  Cr^  Bans.  (1103)  119 

1128  Faney  Cr^  Bans.  (1103)  119 

1129  Otter  Cr.,  Bans.  (1128)  1 19! 

1130  Crooked  Cr^  Bans.  (11S8)  1 191 

1131  Walnut  Crn  Bans.  (1128)  1 19 

1132  MUI  Cr.,  Bans.  (1103)  .119^ 

1 133  Wildcat  Crn  Bans.  (1042)  'l  19< 

1134  SevenmUe  Cr.,  Kans.  (1042)  1191 

1135  Threemlle  Cr.,  Bans.  (1042)  1 191 

1136  OnemUe  Cr.,  Bans.  (1042)  1191 

1137  BepubUcan  B.,  Bans^  Nebr.,  and  Colo.      12<H 

(1042)  1201 

1138  FourmUe  Cr.,  Bans.  (1137)  120a 

1139  MoU  Cr.,  Bans.  (1137)  120£ 

1140  Peat  Cr.,  Kans.  (1137)  1204 

1141  Gar  Crn  Bans.  (1137)  120€ 

1142  Scribner  Cr^  Bans.  (1137)  120€ 

1143  Salt  Cr.,  Bans.  (1137)  1207 

1144  Scbool  Crn  Bans.  (1137)  120S 

1145  Otter  Cr.,  Bans.  (1137)  120(i 

1146  Blakely  Cr^  Bans.  (1137)  1210 

1 147  Beaver  Cr.,  Nebr.  ( 1 137)  1211 

1148  WlUow  Cr.,  Nebr.  (1137)  12 1*^ 

1 149  Farmers  Cr.,  Nebr.  (1 137)  12 13 

1150  Thompsons  Crn  Nebr.  (1137)  1214 

1151  Sassacus  Cr.,  Nebr.  (1150)  12 1 5 

1152  Lovely  Cr.,  Nebr.  (1137)  1216 

1 153  Center  Cr.,  Nebr.  (1137)  1217 

1154  Turkey  Cr^  Nebr.  (1137)  1218 

1155  Rope  Cr.,  Nebr.  (1137)  1219 

1156  Flax  Cr.,  Nebr.  (1137)  1220 

1157  Elk  Cr.,  Nebr.  (1137)  1221 

1158  Muddy  Cr.,  Nebr.  (1137)  1222 

1159  Beaver  Cr.,  Nebr^  Bans.,  and  Colo.     1323 

(1137)  1224 

1160  Sappa  Cr.,  Nebr.  and  Bans.  (1150)  1225 

1161  Prairie  Dog  Cr.,  Nebr.  and  Kans.  (1137)     1220 

1162  Crystal  Cr^  Nebr.  and  Kans.  (1137)  1227 

1163  Bebecca  Cr.,  Nebr.  and  Kans.  (1137)  1228 

1164  Lochiel  Cr.,  Nebr.  (1137)  1229 

1 165  Calumet  Cr.,  Nebr.  and  Kans.  (1 137 )  1 230 

1166  Beams  Cr^  Nebr.  and  Kans.  (1137)  1231 

1167  Lohft  Crn  Nebr.  and  Kans.  (1137)  1232 

1168  White  Bock  Cr.,  Kans.  (1137)  1233 

1169  Beaver  Cr.,  Kans.  (1137)  1234  I 

1170  Buffalo  Crn  Kans.  (1137)  1235  ] 

1171  Wolf  Crn  Kans.  (1137)  1236  1 

1172  Millers  Cr^  Kans.  (1137)  1237  I 

1173  Five  Creeks  Cr^  Kans.  (1137)  1238  1 

1174  Smoky  HIU  Bn  Kans.  and  Colo.  (1042)     1239  1 

KANS. 

1175  Chapmans  Cr^  Kans.  (1174)  1340  ^ 

1176  AbUene  Crn  Kans.  (1174) 

1177  Solomon  Bn  Kans.  (1174)  13411 

1178  Sand  Crn  Kans.  (1177)  1342  I 

1179  Llndsey  Crn  Kans.  (1177)  1343  C 

1180  Pipe  Crn  Kans.  (1177)  1344  I 

1181  Fisher  Cr.,  Kans.  (1177)  1345  I 


^  pp.  1-1791 ;  and  p.  27791 
lor  expUuiatloDs.         J 
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KANS. 

M6  Twtn  Batt0  Cr^  Kaiu.  (i24Ji) 
M7  Bis  Timber  Cr^Kans.  (1174) 
148  Shelter  Cr^Kans.  (1174) 
U9  JLancdons  Cr^  Kans.  (1174) 
S50  Sdtors  Cr^  Kans.  (1174) 
151  WrIchtCr.,  Kans.  (1174) 

153  BMver  Cr^  Kans.  (1174) 
(53  Coal  Cr.,  Kans.  (1174) 

154  Blood  Crn  Kans.  (1174) 
S55  Wolf  Cr.,  Kans.  (1174) 

156  Turkey  Cr.,  Kans.  (1174) 

157  Oilde  Cr.,  Kans.  (1174) 
t58  Mud  Cr.,  Kans.  (1174) 
159  Ash  Crn  Kans.  (1174) 

MO  Thomvaon  Crn  Kans.  (1174) 
S61  Bluff  Cr.,  Kans.  (1174) 
389  Sharps  Cr.,  Kans.  (1174) 

363  GypeumCrn  Kans.  (1174) 

364  Btas  Cr^  Kans.  (1263) 

365  Harvey  Cr^  Kans.  (1263) 

366  Hobbs  Cr.,  Kans.  (1263) 

367  McAlUster  Cr.,  Kans.  (1263) 

368  Holland  Crn  Kans.  (1174) 
269  Turkey  Cr,  Kans.  (1174) 
370  Lyons  Cr.,  Kans.  (1174) 

271  Cary  Cr.,  Kans.  (1270) 

272  West  Branch,  Kans.  (1270) 

273  Coal  CTn  Kans.  (1270) 

274  line  CTh  Kans.  (1270) 

275  Clarks  Cr,  Kans.  (1042) 

276  Davis  Cr.,  Kans.  (127A) 
1277  HnmboMt  Cr.,  Kans.  (1270) 
L278  McDowell  Cr,  Kans.  (1042) 
L270  Deep  Cr,  Kans.  (1042) 

1280  Antelope  Cr.,  Kans.  (1042) 

1281  Wells  Cr.,  Kans.  (1042) 

1282  Turkey  Cr.,  Kans.  (1042) 

1283  MIU  Cr.,  Kans.  (1042) 

1284  Mulberry  Cr.,  Kans.  (1283) 

1285  Hendrteks  Cr.,  Kans.  (1283) 

1286  West  Branch,  Kaiu.  (1283) 

1287  Middle  Branch,  Kans.  (1283) 

1288  East  Branch,  Kans.  ( 1283) 

1289  Kinsley  Cr.,  Kana.  (1283) 
1200  Snokomo  Cr.,  Kans.  (1283) 

1291  Post  Crn  Kaiu.  (1042) 

1292  Vsssar  Cr,  Kans.  (1042) 
1203  BOsslon  Cr,  Kans.  (1042) 

1294  Shonganunga  Cr.,  Kans.  (1042) 
1395  Deer  Cr,  Kans.  (1294) 

1296  Tecumseh  Cr.,  Kans.  (1042) 

1297  Marttai  Cr.,  Kans.  (1042) 

1298  Wakarosa  Cr,  Kans.  (1042) 

1299  Deer  Cr,  Kans.  (1298) 

1300  Bock  Cr,  Kans.  ( 1208) 

1301  Washtogton  Cr,  Kans.  (1298) 

1302  Cole  Cr,  Kans.  (1298) 

1303  Spring  Cr,  Kans.  (1298) 

1304  Captatai  Cr.,  Kans.  (1298) 

1305  KlU  Crn  Kans.  (1042) 

1306  Cedar  Cr.,  Kans.  (1042) 

1307  BUD  Cr**  Kana.  (1042) 

1308  Clear  Cr.,  Kans.  (1307) 
^309  Little  Cr.,Kan8.  (1307) 
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1810  Turkey  Cr.,  Mo.  and  Kans.  (1042) 

1811  Big  Blue  B.,  Mo.  and  Kans.  (2) 

1812  Brush  Cr^  Mo.  and  Kans.  (1311) 

1313  Indian  Cr.,  Mo.  and  Kans.  (1311) 

1314  Tomahawk  Cr.,  Kans.  (1313) 
1318  Coffee  Cr.,  Kans.  (1311) 

1316  Wolf  Cr.,  Kans.  (1311) 

1317  Bound  Grove  Cr.,  Mo.  (1311; 

1318  Boek  Cr.,  Mo.  (2) 
1310  Sugar  Cf.,  Mo.  (2) 

1320  MIU  Cr.,  Mo.  (2) 

1321  Uttte  Blue  B.,  Mo.  (2) 

1322  Sleepy  Branch,  Mo.  (2) 

1323  Sugar  Cr.,  Mo.  (2) 

1324  Prairie  Cr.,  Mo.  (2) 
1345  SiilabarCrMMo.(2) 

1326  Owl  Cr.,  Mo.  (1325) 

1327  Uttte  SnJahar  Cr.,  Mo.  (2) 

1328  Tabo  Cr.,  Mo.  (2) 

1329  Brush  Cr.,  Mo.  (1328) 

1330  Uttte  Tabo  Cr.,  Mo.  (1328) 

1331  Graves  Cr.,  Mo.  (2) 

1332  Buck  Cr.,  Mo.  (2) 

1333  Bear  Cr.,  Mo.  (2) 

1334  Fish  Cr.,  Mo.  (2) 

1335  Moon  Cr.,  Mo.  (2) 

1336  Lamlne  B.,  Mo.  (2) 

1337  Blackwatcr  B.,  Mo.  (1336) 

1338  Salt  Fork  of  Blackwater  B.,  Mo«  (1337) 

1339  Camp  Cr.,  Mo.  (1338) 

1340  Bock  Cr.,  Mo.  (1338) 

1341  Davis  Cr.,  Mo.  (1337) 

1342  Postoak  Cr.,  Mo.  (1337) 

1343  Clear  Cr.,  Mo.  (1337) 

1344  Heaths  Cr.,  Mo.  (1336) 

1345  Muddy  Cr.,Mo.  (1336) 

1346  Ftat  Cr.,  Mo.  (1336) 

1347  Blchland  Cr.,  Mo.  (1336) 

1348  Thomas  Branch,  Mo.  (2) 
1340  Pettte  Saline  Cr.*  Mo.  (2) 

1350  Stevens  Cr.,  Mo.  (1349) 

1351  Clarks  Fork,  Mo.  (1340) 

1352  Cave  Cr.,  Mo.  (1349) 

1353  Wolf  Cr.,  Mo.  (1352) 

1354  Bis  Splice  Cr.,  Mo.  (2) 

1355  Uttle  Splice  Cr.,  Mo.  (2) 

1356  Factory  Cr.,  Mo.  (2) 

1357  Moniteau  Cr^  Mo.  (2) 

1358  Ut^t^le  Moniteau  Cr.,  Mo.  (1357) 

1359  Stringer., Mo. (1358) 

1360  Bock  Cr.,  Mo.  (2) 

1361  Meadow  Cr.,  Mo.  (2) 

1362  Gntys  Cr.,  Mo.  (2) 

1363  Sones  Cr.,  Mo.  (2) 

1364  Moreau  B- »*°-f*^„     ,. „^, 

1365  North  Moie»«  Cr.,  Mo.  (1364) 

1366  Straight  Fork,  Mo.  (1365) 

1367  Burns  Pork, Mo.  (^^\^^' 

1368  South  Moreau  Crn  Mo.  (1364) 

1369  Btslns  Cr.,  Mo.  (2) 

1370  Osage  B.,  Mo.  »«»d  ^jms.  (2) 

1371  Bahruty  Cr.,  Mo.  (Jf^O) 

1372  Uttle  Tavern  Cr,  Mo.  (1370) 

1373  Jim  Henry  Cr.,  Mo.  (1370) 
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1374  SaUiie  Cr.»  Mo.  (1870) 

1375  UtOe  Saline  Crt  Mo.  (1874) 

1376  Gum  Cr.,  Mo.  (1370) 

1377  Little  Buffalo  Cr.,  Bfo.  (1870) 

1378  Buffalo  Cr.,  Mo.  (1870) 

1379  Cole  Camp  Cr.»  Mo.  (1370) 

1380  Grand  E.,  Mo.  (1370) 

1381  Tebo  Cr.,  Mo.  (1380) 
1383  Bic  Cr.,  Mo.  (1380) 

1383  South  Cr.,  Mo.  (1380) 

1384  Mormon  Cr.,  Mo.  (1380) 
138A  Deepwater  Cr^  Mo.  (1380) 

1386  Galllnlpper  Cr.,  Mo.  (1370) 

1387  Uttle  Monegaw  Crn  Mo.  (1370) 

1388  BIc  Monegaw  Cr.,  Mo.  (1370) 

1388  Bflaml  Cr.,  Mo.  (1370) 
1300  Mulberry  Cr.,  Mo.  (1370) 
1381  Sugar  Cr.,  Kane.  (1370) 

1389  Middle  Cr^  Kane.  (1370) 
1393  Big  Sugar  Cr.,  Kans.  (1370) 
1384  little  Sugar  Cr.,  Mo.  (1383) 
1386  Bflne  Cr.,  Mo.  and  Kans.  (1370) 

1386  Uttle  Osage  B.,  Mo.  and  Kans.  (1370) 

1387  Muddy  Cr.,  Mo.  (1386) 

1388  Hogles  Cr.,  Mo.  (1386) 
1388  Pryors  Cr.,  Mo.  (1386) 

1400  Marmaton  Ri^  Mo.  and  Kans.  (1386) 

1401  South  Pork  of  Maimaton  Ri^  Kans. 

(1400) 

1403  Dry  Wood  Cr^  Mo.  and  Kans.  (1400) 
1408  West  Pork  of  Dry  Wood  Cr.,  Mo.  and 

Kans.  (1402) 

MO. 

1404  Peshaw  Cr.,  Mo.  (1370) 
1408  Sac  R.,  Mo.  (1370) 

1406  Horse  Cr.,  Mo.  (1408) 

1407  Tumhaek  Cr.,  Mo.  (1408) 

1408  Uttle  Sae  Cr.^  Mo.  (1408) 
1408  Bear  Cr.,  Mo.  (1408) 

1410  Brush  Cr.,  Mo.  (1408) 

1411  Pomme  de  Tene  B.,  Mo.  (1370) 
1413  Uttle  Pomme  de  Terre  B.,  Mo.  (1411) 

1413  Turkey  Crn  Mo.  (1370) 

1414  Deer  Cr.,  Mo.  (1370) 
1418  Rataiey  Cr^  Mo.  (1370) 

1416  Bollnger  Cr.,  Mo.  (1370) 

1417  NlanguaB.,Mo.(1370') 

1418  Uttle  NIangua  B.,  Mo.  (1417) 
1418  Unn  Crn  Mo.  (1370) 

1420  Grand  Auglalse  Cr^  Mo.  (1370) 

1421  Dry  Auglalse  Cr^  Mo.  (1420) 

1422  Bear  Cr.,  Mo.  (1370) 

1423  Dog  Crn  Mo.  (1370) 

1424  Coon  Crn  Mo.  (1370) 
1428  Big  Tavern  Crn  Mo.  (1370) 

1426  Uttle  Tavern  Crn  Mo.  (1438) 

1427  Sugar  Crn  Mo.  (1370) 

1428  P|olls  Crn  Mo.  (1370) 
1428  Maries  Crn  Mo.  (1370) 

1430  Uttle  Maries  Crn  Mo.  (1438) 

1431  Loose  Crn  Mo.  (2) 

1432  Cedar  Crn  Mo.  (1481) 

1433  Deer  Crn  Mo.  (2) 

1434  Greasy  Crn  Mo.  (3) 
1438  Baileys  Crn  Mo.  (3) 


1436  Gasconade  Rn  Mo.  (3) 

1437  Contrary  Crn  Mo.  (1486) 

1438  Painters  Crn  Mo.  (1436) 
1438  Owens  Crn  Mo.  (1436) 

1440  Swan  Crn  Mo.  (1486) 

1441  Jones  Crn  Mo.  (1436) 
1443  Bear  Crn  Mo.  (1436) 

1443  Osage  POrk,  Mo.  (1436) 

1444  Ctarks  Crn  Mo.  (1436) 
1448  Whetstone  Crn  Mo.  (1486) 

1446  Beaver  Crn  Mo.  (1436) 

1447  Roubidoux  Crn  Mo.  (1486) 

1448  PIney  Crn  Mo.  (1436) 
1448  Uttle  Plney  Crn  Mo.  (1486) 

1480  Spring  Crn  Mo.  (1436) 

1481  Buck  Bk  Crn  Mo.  (1436) 
1483  Large  Nixon  Crn  Md.  (1486) 

1483  PInoak  Crn  Mo.  (1486) 

1484  Seeond  Crn  Bfo.  (1436) 
1488  PIrst  Crn  Mo.  (1436) 

1486  Coles  Crn  Mo.  (8) 

1487  Piene  Crn  Mo.  (3) 

1488  UttleBergerCrnMo.Ci) 
1488  Big  Berger  Crn  Mo.  (3) 

1460  Boeuf  Crn  Mo.  (3) 

1461  St.  Johns  Crn  Mo-  (3) 
1463  Du  Bols  Crn  Mo.  (3) 

1463  Dunn  Springs  Crn  Mo.  (3) 

1464  Labadle  Crn  Mo.  (3) 
1468  Piddle  Crn  Bio.  (3) 

1466  LttUe  Tavern  Crn  Bfo.  (3) 

1467  Big  Tavern  Crn  Bfo.  (3) 

1468  Wnd  Horse  Crn  Bfo.  (3) 
1468  Bon  Homme  Crn  Bfo.  (3) 

1470  Creve  Coeor  Crn  Bfo.  (3) 

1471  Cold  Water  Crn  Bfo.  (3) 


(P8gBlQ870 

mSSOURI  BITBB.   (GG-»«) 

Hllk  R.  to  siso  In  Csnada. 


(PsgBlin.) 

BflSSOtTBI  BITBB.    (GG^3-^) 

Qsysville  to  IsbeD  Sta.  b  cornet. 

Dskota  B.  to  oonect. 

Isben  Station  to  Rhlnelaiid  Landing  to 


(PsgBloaS.) 

li8riBsB.tooonect.   Add  rtfennoe  lOflB. 
Honeu  B.,  with  letoranocs  lOBl,  1037,  to  eoDtct 
Huirays  Bend  to  oorcect. 
Owl  River  (ICoieaa  R.),  with  ittmmum  lA 

snd  1037,  to  correct. 
Rhinelsnd  Lndg.  (see  IsbeD  Sto.),  end  «tt 

relerence  1054,  to  correct. 
Role  Reach  to  oonect. 
St.  Attbert  to  correct. 
Vermilion  to  speDed  with  one  1,  ss  sbews  bM> 

with. 


^^V^y^'^V'  M»d  IK  27781 
for  explanattona.       •] 
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(Pi«BlO40.) 
»017m  Rim.   (GG-*HJ) 

^MMERCB:.-w«  line      ^^^ 
391,029.  ^"•-     ^^*»n»  8W,000  to 

**«»«  »«.  831,  832.       *"'^"C8.~Add  raf- 

ROJECTS: 

Add  referanoe  OS,  405. 

(I^  1041.) 
«>«B^aiceB,  la,  844, 847, 848. 


(P»«e  1042.) 
0OTNOTE4.-Add  ,.*„,«  „.^, 

(P«ff  1044.) 

™°'     A<»d  wference  78, 1078.     ^^ 
(P»«81045.) 

'PERATI0N8: 
1«WJ.   2  pile  dik^    g^  . 
Little  Bine  IUMh!..rL  ^'  «»«frwte<I 

IWWO.  Tenth  ifa.  ',«„  ^^ 

ton  Bend^         ^"  ««  for  dlka  at  Bon. 
WlO-ll.  iievrt.  by  i««*«^ 

(P«W104«.) 

mi-12.  Panpiph  w^  .  , 
to  iDouth."  eLz*"'^  "Kanwi  City 

Wayne  city  BiTt!!**    ^    P~««"    •* 
wtcompletei     •        **  ^Owty  Band^ 

PRIVATE  WORK: 

^^  ^y  Co.  Ij  coiT^™**'  Topeka  &  Banta 

Pwagraph  b«gfani    ' 


(Paga  1047.) 


Panicnph    begfnnliic    "St.    Joaaph."    Add 
referanoa  Off.  1680. 

PROJECTS: 
Third  paiagiaph.    Add  ivfnanoa  05, 1089. 
Sixth  paragraph  bom  top.   Schuli  pro].,  VKR, 

Sioux  City  to  KansM  City.   Annual  main- 

tananoe  of  (K  depth,  197,500. 

(Paga  1048.) 

EN0I2<nSERS  (AtfirtantB).  —  Add  L.  L. 
Whealer.  R.,  87,  2888.  Omit  this  rafaroDoe 
from  O.  D.  Wheelar's  reports. 

aPSSOURI   RIVBR,   MOUTH   TO   8IOUZ 

crrr.  (gg-2«ii) 

CONTRACTS.- Add  reference  9ff,  3090. 

(Page  1049.) 

ENGINEERS  (Chief  oO.— AtohiBon  report  for 
1881  is  at  81, 228. 

ENGINEERS  (In  charge): 
HaJ.  Suter.    BrownTille.    Work  abandonad, 

83, 1702.    Omit  1888  reference. 
Kouth  to  Sioux  City.   The  1887  reference  is 

87,  2014. 
Paragraph  beginning  "  Sor.  Arrow  Rock,  Mo." 

Omit  1887  references. 

ENGINEERS  (Assistants): 
C.  S.  Peua.    81, 1037  is  correct,  not  84^  1037. 
T.  C.  Bradley.    Rafecanoa  is  81, 1007. 

(Page  lOfiO.) 


OPERATIONS: 

lfiSl-82.   The  1882  n^fBrenre  on  the  second  Una 

fc  83, 1602. 
Tbe  Ft.  Leavenworth  reference  is  82, 1001. 
TlM  Sioux  City  reference  is  lo  work  2  miles, 

sot  12,  above,  not  below,  dty. 

(Page  1051.) 

IfiSO-M.   The  reteanoe  to  Kaw  Bend  works  Is 

90,3443. 
1S04-M.    Revetment  repairs  at  St.  Joseph,  not 

4)ilce  repairs. 
X805-«ft    Revetment  repaiiB  at  St.  Joseph,  not 


(Page  1052.) 


ft 


Add 


This 


I>irV8ICAL  CHARACTERISTICS: 

Paragraph  beginning  with  "Napoleon. 
00,2852. 

paragraph  beginning  "Water-gauge." 
roferenoe  is  to  locations,  not  readings. 

paragraph  beginning  "Floods  and  ice  damag- 
ing works."  See  each  annual  report,  near 
l>eg1nnJng.    See  also  96, 1860. 

paragraph     beginning     »(}auge     readlngi. 
'<  Gaogn"  is  suiBdent 


>» 
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(Page  1053.) 

PROJECTS.— Paragraph  beginning  "Bpeclfli 
tions  for  dikes/'    Add  reference  90, 3851 . 

SURVEYS: 

Paragraph  beginning  ''Bulkhead  canstr." 
The  1900  reference  is  00, 4992. 

Paragraph  beginning  "  Divisions:  First  Reacli." 
Line  beghining  "Omaha  Division."  Tbe 
1S92  reference  is  to  93  (atlas),  158, 161. 

Paragraph  beginning  "Miscellaneous  places." 
Subparagraph  beginning  "Bakers,  Fonta- 
nelle."  "Senleurs"  is  conrect.  Subpara- 
graph beginning  "ClaysviUe."  Isbell  is 
oocrect. 


sxjR    : 

P*ari  1 
en  < 

Thi 

lS7/i 


OPKRAl 

18&7-9S. 


(Page  1054.) 

MISSOURI  RIVEB  (REMOVING  SNAGS, 
KANSAS  CITY  TO  MOUTH).    (GG-SM) 

CONTRACTS.— 1888.    J.     D.     LawiUn,     not 
Lavoisin,  is  correct. 

ENGINEERS  (In  charge).— MaJ.  MiUer.     8A, 
1663  is  correct. 


lAMKS    BIVJ 
(GG-301-£i 

KNGlNEERt^ 
Powell,    n^ 


(Page  1055.) 

MISSOURI  RIVER,  ABOVE  SIOUX  CITT 
IOWA.    (GG-2-j) 

CONTRACTS.— 1897.  The  price  tor  brush, 
HcNamara,  Miller  <&  Keefe,  and  J.  C.  Hayes, 
is  per  cord. 

ENGINEERS  (Chief  of).— Tbe  1901  and  1903 
reports  are  01, 453;  02, 382. 

ENGINEERS  (In  charge): 
Missouri  R.  Commission.    The  1887  refflranoe 

is  87, 2913. 
MaJ.  J.  C.  Allen.    89, 1787  is  correct. 
Capt.  C.  F.  Powell.    91,  2231,  2242,  2344,  and 

2248  is  correct. 

LEGAL  PROCEEDINGS.— 90, 1807  is  correct 

OPERATIONS; 
lS81-«2.    Above  VermOion  is  correct. 

(Page  1056.) 

1885-M.    Add  reference  86,  2167. 

PHYSICAL  CHARACTERISTICS. -Pan. 
graph  beginning  ''Discharge  measuremoits, 
Great  Falls."  Great  Falls  to  Sioux  City  is 
correct. 


TELLO  WSTOlVi: 

AND  wro.  ( 

SURVEVS.-F/rsI 
ence  is  79, 12^  in 


(Pi 

KANSAS  JUVEB^  IL 

COUUERCE.-Omit 
flistpangraph. 


(Page  I 

OSAGE  UVEK,  AlO.  (I 

ESTUIATEH.-Tbe  SJnif 

(Phg9  m. 


(Page  1057.) 

GASCOIVADB  SI VXJi,  MO. 

PROJECTS.  —  Paragraph    beginning    "Sioux      SURVEYS.-Rrferance  to  t 
City."    The  1897  reference  is  97, 2183.  08,550. 


e  pp.  1-1791 ;  and  p.  27791 
for  explanations.         J 


KOTES. 
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(Page  1070.) 

STBACT  UST. 

hange  alxttaot  numben  HH-aQ6,  and  HH-^lOp 
a  to  e,  respectively,  to  read  HH-319,  and 
HH-332,  a  to  e,  respectively. 

(Page  ion.) 

pteR.   Omit  page  refsrenee  1102. 

pleCr.  Add  this  name,  and  reflerenoe  1103. 

twos  Cut.   Spell  as  shown  berewfth. 

iver  Dam  Rock.    Not  **  Beaver  Dam." 

:  Muddy  B.    Page  1116.  not  1115,  is  correct. 

•ells  Ft.  to  CaUeo  laid,  is  oorreot. 

Btar.  Correct  spelling  Is  shown  herewith. 


(Page  1072.) 

Doks  Bieak.    Page  reflerenoes  are  1139, 1149. 
ho  to  Keokuk.    Page  reference  la  1143,  not 
142. 

Iio  to  St.  Lonia.   Add  page  refeienoe  1185. 
fathcnnrtlle.   Correct  spellfaig  is  shown  here- 
nth. 

slislsld.  Correct  name  shown  herewith. 
MvUle.  Add  pa^B  refermoe  1106. 
oclnnatL   Omit,  and  add  page  refsrence  to 
'Cincinnati  Landing." 
irtls  Ft.   Add  page  reference  1193. 
ilcota.   Only  page  reference  1122  refers  to  the 
State  of  Dakota,  the  others  reSarring  to  Dakota, 
ilSim. 

(Page  1073.) 

»  Molnca  to  Dltiiola  B.   Add  page  referanoe 

090. 

ihuque  to  Pnlila  du  Clileii*   Page  retorenoe 

11126. 

slakL   Page  reference  is  1198,  not  1195. 

ait.   Page refarenoBS are  1105 and  1195. 


(Page  1074.) 

lasseoK.   Not  QtasBOock. 

rand  Cairo  to  Paaaes.   Change  to  <<  Grand 

I'ralrlQ  to  Passes." 

rand  Bapida  to  BnUneid.    Reference   1125 

ihould  be  1225. 

annlbai  to  Lacrange.    Page  1196  is  correct, 

not  UG9. 


(Page  1075.) 

mtnola  R.  to  MlaaoQii  B-   Add  reference  1090. 

latendes.   1198.    Add. 

Kookuk  to  Cairo.   Reference  1143,  not  1142,  is 

correct. 
tM  Orange  to  HannllMd.   Page  1196,  not  lieo, 

ia  correct. 
LakeBorgne.   Omit  page  106& 
La  Sane.    Page  11 15  is  correct,  not  1151. 

(Pope  107fi.) 

liockport.  III.,  to  St.  Loula.    Add  page  1090. 

Matthews  Bend.  Correct  spelling  shown  here- 
with. 

MInneapolla  (St.  Anthonys  FaBa).  Pago  1070, 
not  lOfiO,  is  correct. 

Minnehaha  Cr.    Pago  1196,  not  1194,  is  oorreot. 

Mlaalsalppi,  lower.    Add  pages  1116  and  1145. 

Miaaiaslppi,  upper.    Add  pages  1120  and  1122. 

Mlaaourl,  lower.    Omit  page  1145. 

Mlasoari  B.  to  Ohto  B.    Add  page  1171.  . 


(Page  1077.) 

Nlntngar  Stough.   Bpelltag  as  shown  herewith. 
Northeast  Paaa.   Page  1097,  not  1027. 
North  Paaa.    Page  1097,  not  1027. 
Octave  Paaa*    Page  1097,  not  1027. 
Oder.Tlje.    Not  "The  Ode." 
Ohio  B.  to  IMckeys  laid.    Page  1170  is  correct. 
Opoaanm  Fork  is  correct. 
OaJiM^^a^toIkaXlMClty^   Add  page  1189. 
Ps^MS  to  Grand  Prairie,  not  to  "Grand  Cairo." 
Peruque  laid,  is  correct,  not  "  Peruguo." 


(Page  1078.) 

Platinf  not  Plantin,  Is  oorreot. 

port  Allan,  not  Port  Altorton,  is  correct. 

Pontchartratn.   Omit  page  1086. 

Pontooauc    SpeUlng  is  as  shown  herewith. 

puekett,  not  Puckcrt,  Wd. 

BadB.   Omit  pages  1186  and  1105. 

B^daLandlnt.    Page  1105.    Add. 

Beada  Landhig.   Omit  page  1105. 

BMda  LandUig  to  Mbinalaka.   Add  page  im. 

Boctfoot  Crossing.    Omit  page  1165. 

Beelfoot  Levee.    Add  page  1165. 

Bbone,The.    Add  page  1132. 

BockB.    Add  page  110& 
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RmnR.   Add  pace  1122. 
St.CloiiiL    Add  page  1225w 
St.  Fruids  LevMS.   Add  page  1087. 
SC  Fnnels  R.  to  New  Madild.    Page  1066  b 
•    oofiect. 

St.  Louis.    Page  1060,  not  1110,  is  oaneet 
SC  lAUls  to  Calro»  in.   Add  page  1185. 


(Page  1079.) 

St.  Pftul  to  Cassvllle.   Page  1192  is  oorreot 
SC  Paul  to  Illinois  R.   Add  page  1171. 
Sandusky.   Add  page  1204. 
Sandy  Lake  Dam.   Page  1121,  not  1120,  is  oo^ 

xeot. 
Smltlislsld.    Page  1102,  not  1182. 
Steele  Bayou,  not  Steele. 
Steilins,  not  Stirling. 
Stop  Landing.   Page  1165  is  oorreot 
Teepeeota  Pt.    Page  1209,  not  1200. 
Tensas  Basin.   Add  page  1147. 
Tensas,  upper.   Add  page  1147. 


(Page  1080.) 

Waupeton.   Add  pages  1208, 1209. 
Wlilppie  Co.  Bar,  is  oorreot. 
Wlilsky  Cliute  is  oorrect  spelling. 
TeitowB.,Tlie.   Add  page  1142. 


ASSISTANTS: 
Coppee,H.StL.  Addyetu 
Di?B&port,It.  Page  1224,  r 
IKiihun,  C.  W.,  b  can« 
FiSBll%,notU8I 


OeaderiG.W.,  Not"Q 

GiUfispiB,  I.  L.  Ad(ly(» 

j6Dne,D.C.  NQt"k\£ 

Loog,H.C.  Not"NX. 

Meigs,  11.  Pagdlise.r 

Rldiards,  A.  L.  ?«\c 

Shield, E.M.  Not'S 

8kiDiier,J.D.  Page 

Btephent,  A.  £.  l^\s 

8uter,Capt.C.R.  C 

Tarry,  F.  Hot"J." 

True,  C.  8.   Pagpl) 


CPa 

WiUey,0.8.  Ko 

PHYSICAL  CH.^ 
peiagraph,  scood 
8715. 


(Page  1081.) 

BOARDS: 
WorraU,  James.   Not  "Worral.'* 
Baynolds,  U.  0)L    Not  "Reynolds." 
Weitiel,  KaJ.    Not  <<WeitaeU." 


PROJECTS.— T 
pert  of  tbe  rlvi 
and  levees  on 
Mo./>  Is  oorret 


(PBgel082.) 

Lt.  Col.  O.  MoC.  Derby  is  oorreot 
Berh.    Add  pages  1260, 1261.  • 

MISSISSIPPI  RIVER  COMiaSSION: 
Omit  pege  1141. 

ConuUifikfCol    President,  1882-84  (add). 
QiUfispie,  Col.  O.  L.,  is  oorreot 
GUlmore,  Col.    President  also  from  1879-1883. 
Ro88ell,Col.    Member,  1906-1912. 
West,Cbas.  H.    Omit  year  1916^ 

ENGINEERS  IN  CHARGE  OF  DISTRICTS: 
AUen^Maj.C.    From  1879-1806. 
Farquhar,  MaJ.  F.  U.,  is  oorreot 
HodgBs,  U.  J.  N.    Page  1218,  not  120& 


APPROPRL 
Table  37.    ' 
Table  38. 
Table  42. 
Table  44. 
Total,  42-t 
QiBZid  tot 


Tat>le  21 


(Page  1083.) 

Knight,  Capt.  J.  G.  D.,  is  oorreot 
Mackeniie,  Mi^.  A.    Omit  page  121L 
Maoomb,  Col.  J.  N.    Add  page  1211. 
Shunk,MaJ.    Omit  pages  1188, 1197. 
Stickney,  Ma).  A.    In  charge  from  1878-188L 
TownaaDd,Capt    In  charge  from  1892-1904. 


Footn 


T'ab 
T 


J 


(Ficaioar.)  UNMMll.     POM  nmoted  woe  drift  pDM. 

Uol-oa.    POM  nmoml  vera  drift  pOeo. 

1I||L».    FWl  ADbd,  not  Altetm.  NC^^O.    FOm  nunored  ware  drift  pDtft 


iaS8ISaiFnBtTM>,LOWKK.  OBSTKVO' 
TIONS.    (HH-l-l) 

OPEBATI0N8: 
Ulfr-11.    Add  nlenose  UK 
Han  TO  Opikatiohs.— Reteoue   1I>  iTU 
:P«plIO»-)  dwnld  be  10, 1T». 

FBIVATB  W0RK.-B1(  Moddr  B.  I«  oomet. 

SUTtVEYa.— Referaioe  OT.  1611  iluiild  b*  OS, 


So.  Its.  Adh  Tini)K«d,  not  bbuul 

Ko.  i;i.  C«Ua>  Umd.  m..  Is  SHiact. 

Ho.  in.  PUtluRooklioinaot. 

No.  193.  CxolfalduidiiaaisctHnl] 


ttaaaaan  bjvbk  oacgks.  (HH-i-k) 

PHValCAL  CHARACTERISTICS! 


HlSSiaSIPPl  BITKK.      GAtlGINa  NKAB 
AT.  PAUI.    (BB-l-^) 

OPERATIONS.— 19(»03.         OwigM     rwat^b- 


.™™™.b™.  MMSIIISIFM     WVnU          BBSKKVOIM. 

(PuBlUB)  (HH-l-n.) 

^^        ■'  BOARDS.— rourth  p»r«gr»pli  buglm  with  tba 

"(8T.,ABI,H™,,BI.Tm.Cr).  -»-»...«.  »W  1««»P»- 

Hirk  bi  Fort  SnalUag,  oppodts  St.  Pul,  M 
Bmith  of  HlniMnta  R. ,  left  bank. 

(PBgellW.) 

(Pigg  liUL) 

OPERATIONS: 
l»Hn.   a^  migi  pnDad  ud  Xjsn  mm 

col-  (Pve  iiaa.) 
uoMi.   V«  "un  palled,  8^4  treee  cot,  18 

drift  ptarBmoTed.  mihHISSIPPI    BITER.        HKADWATBB8. 

1»M1.   »,0»7Bug,puUri,ja,Mlti«i«rt,l»  ^^KBVOIRS.         OPERATION.     CTC. 

drift  pllai,  Bd  6  wreok>  rsmand.  (MDB-l-u) 

"tS'Jf'j^  '*^'  "-»»  '~»«rt, »  PHY  BICAL  CHARACTERISTICS.  -  B«wd 

il^'^i^'  -^tarMne™!.  ^34n.ph,  «~d  ooloom.    Eeta«™  li  O*. 

1»M«.    S^Bi«gipiillBd,I»,M8lrBeeent,U  rTiJ^ 

drift  pllM  naana,  etc  '*''^' 
IWftflT.   >^iraBi»ppull8d,ii^l4t™««rt,M 

drift  pO«,ind  a  wieeki  removed.  fp»«ll».) 

1*7-98.    WtiHuj,puUrt,»^tra..«ii,a3  CPegeliw' 

drift  pll«,uid  3  wreck*  rsmorad.  „a™«»™_=  _cAIBOTOMOOTH. 

ISBMl.  3JO0  m,4,  pulled    SOW  tieet  ent  MWBW*""  *"K»-CAW"  »^ 

bo«.r,p.lred,«:»iMdrlttpa«reB<,T«l      '  CHH-1**) 

IW-M.  M7»  auDi  pulled,  la.ffla  tree*  out,  COltKBRCE: 

taeliieiiiLlnd.u^„d,jnpll„„n„^  Flrrt  pe»gr«ih.    J9.  W». "»»  »""■ 
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(Page  1139.) 


(Page  1146.) 


Receipts  and  Bhipmenta  at  principal  pariB. 
Add  the  fbllowing  references:  04,  S.,  60; 
05,  S.,  71;  06,  2514;  07,  2661;  08,  2605;  00, 
2699;  10,2974;  11,3228;  13,3768. 

CONTRACTS: 

1888.  Andrews  Bros.,  Wliisky  Chute,  28M 
c.y. 

1889.  Arnold  &  McDonell.  Alabama  Dredg- 
ing &  Jetty  Co.,  dr.,  12*  c.  y.  T.  Sullivan, 
levees,  Skipwith. 

1891.    E.  Evlns,  brush,  Sl.lT^t;  poles,  S1.97|i. 

T.  A.  Ilelgaaon,  levees,  14.45i  c.  y. 
1882-93.    Prices  ranged  from  lOt  upward  (In 

first  paragraph):  add  page  3858. 

(Page  1140.) 

1894-95.^  Second  paragraph.     Contracts  were 

for  poles,  rather  than  for  pfles. 
1997-98.    Price  of  towboat ,  last  line  of  column , 

127,750. 
1896-99.    Prices  ranged  from  8.74t. 

(Page  1141.) 

ENQIKEERS  (Chief  of).— New  Orleans  H.,  La. 
1879  report  is  70, 106. 

(Page  1142.) 

MISSISSIPPI  RIVER  COMMISSION: 
Reports  for  1885,  85, 2535,  2573. 
(3oI.  Rossell,  member  from  1906-1912. 
R.  S.  Taylor,  from  1881. 

(Page  1143.) 

ENGINEERS  IN  CHAROE.-Capt.  RoaselL 
Vicksburg  H.,  91,  3663  Is  correct.  Bend  sur. 
of3ddist.,00,3288. 

SECRETARY'S  OFFICE,  M.  R.  C— Capt. 
M.  M.  Patrick,  1898-1901. 

(Page  1144.) 


B.  B*  Qordon.    Oaeeola  Bar,  not  ( 


(Pa«B  1147.) 

A.  Hider.  Plant  repairs,  99,  I'a 
Revetment  work,  99,  3544  is  cor 
etc.,  99, 3544  la  oorrect. 

Q.  C.  Thomas.    Discharge  deer 

3674  is  oorrect. 
H.  8.  Douglas.    Re\-etment  work, 
W.   Oarrin.    New   Orleans  II.,  ! 

oorrect. 


(Pise  1148.) 

ASSISTANTS: 
B.  J.  Oliveria.    91,  3540  is  correct. 
A.  F.  Wooley,  Jr.    OO,  4919  is  cuirec 
W.  E.  Knobloch  is  oorrect  si^liint'. 


(Page  1149.) 

OPERATIONS: 
1884.    In  second  line,  85,  2rJl,  z^ 

correct. 
1888-89.    Line  begfamhig  "at  Biles t 

erence  89,  2700  Is  correct.    Liue 

"Chute."— Sterltag,  not  .^ttrlmg. 

Third  line  from  bottom.   89,27j: 


(Page  1150.) 

1890-91.    Une  heginning  "of  Hek 
3502  is  preferred  reference.    Line 
"Constr.    H.",  91,   3671   is  pn'i 


1801-92.  Line  beginning  "Lake  lYo 
Substitute  "extended"  for  "et 
Line  beginning  "and  783,"  totJ 
435,560. 

1892-03.  Line  begfaming  "Re\-et.  t 
yflle  H.",  5,836  Ifaiear  feet  abided. 


FIRST  AND  SECOND  DISTRICTS: 
Capt.  S.  S.  Leach.    Omit  85,  2955.    Add  85, 

2955;  90, 3196,  3211. 
Capt.  S.  W.  Roessler.    Omit  01, 3586. 

THIRD  DISTRICT.— Capt.  C.  B.  Sears.    The 
18SG  report  is  80,  21(i2. 

ASSISTANTS: 
O.  Humey.    The  1881  report  is  81, 1382. 


(Page  1151.) 

1804-05.  Second  district.  Line  \ 
"protected  by."  95,  3t)19  is  nkit 
ferred. 

1895-96.  Levees.  Linebepinninc'as: 
85,615  In  the  foregoing  is  oorrect 


(Pago  1145.) 

T.  O.  Dalmey  is  oorrect. 

ASSISTANTS,  SECRETARY'S  OFFICE,  M. 
R.C.: 
O.  W.  Forguson.    85,  2650  is  correct. 
W.  G«rig.    Report  for  1905  Is  05,  8.,  128. 


(Page  1152.) 

1900-01.  First  district.  RefcreruT  01 
is  proferred.  Second  dL^trict -'►<  •< 
dr.  from  Wolf  R.  Thirl  dM'ht-ii) 
01,  S.,  13  is  preferred.  Foiith  J 
Add  the  following: "  Dr.  BM  R .  01.  > 


5-1791:  and  p.  2770 

explanations. 


] 


NOTES. 


2SS1 


(Page  11S3.) 

Third  district.  Line  beglnntng  "  Prov- 
*<iemoe  revet."  Add  reference  03,  8.,  14. 

^S>ra--04.  Line  beginning  "waU,  lom.»— Re^ 
«»«>oe  preiarrBd  is  04,  8.,  303.  Levees.— 
^'Sei^l&i  c.  y.  bulk  by  U.  8.,  and  8,607,388 
«-  y.  by*]ocal  boud.  Reference  preferred  is 
O-ft,  S.,  141,  274. 

19O4-0S.  First  district.-Refcrenfle  Off.  8.,  11 
*o  be  added.  Levees.— Add  reference  Off, 
S.,2Q. 

XOO&-06.  First  paragraph.— Add  references  00, 
aS25,  2544.  Third  district,  second  Ifaie.- 
•'  Downstioam,"  not  "upstream." 


(Page  1154.) 


l«lf7-08. 

2719. 
1906-09. 

2737.    Levees.— Add  reference  09, 2BS9. 
1909-10.    First   district.    Add    reference 


Second  district.    Add  refensnce  68, 
Second  district.— Add  reference  09, 

10, 


(Page  1155.) 

Mll-12.   Third  dfatrlct.  Second  lIne.-«down- 
stream"  instead  of  "upstream."     Fourth 
district.    Line  beginniitg  "I.  f.  revet."— Add 
alter  "paved"  the  words  "at  Plaquemine." 
I*BY8ICAL  CHARACTERISTICS- 

Beds.    First  line.    8«,  2758  ootrwJt  lefcrenoe 
Last  line  of  paiagraph.-Geology  of,  78,  855 
is  correct. 

Crevaasea.    Add  reference  91,  3463  to  line 
No.  7,  and  91, 3466. 

Delta.    Reference  78,  854,  not  79,  854,  is 
correct. 

(Page  1156.) 

DisdiarBB.    Arkansas  City  and  Wilsons  Pt 
Add  reference  90, 3377. 

Discharge  observations.     Add  reference  91. 
3428,3439.  * 

Floods.    Third  line  from  top  of  second  oohimn. 

Add  reference  8ff,  3628. 
Oances.    H^hest  and  lowest  leadfaigs.    Add 

07,2GG4:  10,3001;  11,323L 


(Page  1157.) 
OotlBts.    Add  reference  81,  2728. 


(Page  1158.) 

Shoal.    Add  reference  88, 2251. 

Slopes  (scour  found).    Reiter^nce  is  93, 3557. 

Stages.    Cairo  to  Head  of  Passes,  9a,  36G2. 

Stone.    Add  refer^oe  07,  2706. 

Water  surface.    Add  rBfaience  9ff,  3748. 


PRIVATE    WORK.— 1891-92.        Third  lina 

About  213,484  c.  y.  oaed  by  local  and  State 

levee  authorities,  not  merely  83,484  o.  y.  Add 
reference  92, 2806. 


(Page  1160.) 

PROJECTS: 
Oenerat— Dike    experiments.    00,    4557,    not 
3557,  Is  correct.    Plant,  cost  of.    Third  dis- 
trict.—Add  reference  Off,  S.,  224.    Fourth 
district.— Add  reference  04,  S.,  286,  and  Off, 

(Page  U610 

SURVEYS: 
Precise  levels.    Add  reference  92, 2046. 
Resurveya  (bench  marks).    9ff,  3748  Is  oor^ 

rect. 
Minor  (third  district) .    Add  reference  1 2, 3805. 

(FIret  and  second  districts.)    Add  reference 

08,  2744. 

(Page  1162.) 

MAPS: 

Crevasse  sections.  9.3,  3020,  not  3970,  is  cor- 
rect. 

Paragraph  beglnnini;  "Topographical  instru- 
ment oonstr."    Reference  96, 3573  is  correct. 

Banks  (caving).  Reference  Off,  S.,  196  is 
correct. 

Cross  sections  (soour  and  fill).  Rafarenoe  01, 
S.,  23218  correct. 


(Pa«e  1163.) 

Abftttis  dikes.    Reference  Off,  8.,  196  is  cor- 

raot. 
I>lstriet8  (third).    Reference  04,  8.,  244  is 

correct.   Add  oi,  S.,  310. 
floods  (third  dlstrfet).    Referenoe  94,  2970  is 

correct,  not  2870. 
Hydrographs— 

Carrollton  and  South  Pass.    94,  2858  is  cor- 
rect reference. 

Cairo  to  Carrollton.    01,  S.,  232. 

Anderson  Crossing.    Add  reference  Off,  150. 

Arkansas  City.    Add  reference  80, 2596. 

Cherokee  Crossing.    Reference  01,  S.,  232  is 
correct. 

Corona  Crossing.    Add  reference  Off,  S.,  150. 


(Page  1164.) 

Fleeces  Crossing.    01,  S.,  232  is  correct. 

Foot  of  Island  30.    01,  S.,  232  is  correct. 

Graves  Bayou  Crossing.  03,  S.,  68  Is  cor- 
rect. 

Hopefleld  Bend  and  Memphis  H-  01»  3504 
is  correct. 

Hathaways  C^roasinRa.    02,  S.,  90  and  03, 


S.  68  are  correct 
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Hickman  Crossing.    Ol,  S.,  232  is  oorreet 
Island  21.   03,  S.,  68  and  O0»  8.,  UO  ara 

oonact. 
Island  20.    03«  8.,  68  is  oorreet 
Joe  Eekles  Closing.    01,  8.,  232  and  05, 

8.f  IfiO  are  oofraot. 
Last  Chance  Crossing.   03»  8.,  68  is  oorreet. 
Lower  Pt.  Pleasant  Crossing.    05,  8.,  150 

isooneot. 
Luxora  Crossing.    01,  8. ,  232  Is  correct 
Memphis.    01,  3504  is  correct.    Add  01,  8., 

266. 
IContesuma  Croaslng.   Off,  8.,  150  is  oorreet. 
.New  Orleans.    80,  2740  and  Off,  3066  are 


New  Madrid.    00, 8512  is  correct. 
O'Doonells  Crossing.   01,  8.,  232  is  correct 
Old  Town,  Ark.    00, 2754  is  correct 
Presidents  Isld.  Crossing.   Off,  8.,  150  is 

correct. 
Peters  Crossing.   Off,  8.,  150  is  correct 
Peters  Lower  or  Ashley  Pt.  Crossing.   03, 

8.,  68  is  correct. 
Peters  Upper  Crossing.    03,  8.,  68  is  correct. 
Pt.  Pleasant  Crossing.    01,  8.,  232  is  correct. 
PoUcs  Croaslng.   Off,  8.,  150  is  correct. 
Presidents  laid.  Bar.    01,  8.,  232  is  correct. 
Random  Shot  or  Pecan  Pt.  Crossing.    Off, 

8.,  150  is  correct. 
Beelfoot  Crossing.    Off,  8.,  150  is  oorroct 
Tyler  Crossing.    01, 8.,  232  is  correct 


Crevasses,  closing.   07, 3836  is  correct. 
First  and  second  districts.    Add  01,  8.,  206. 


(Page  1165.) 

Pifigraph  beginning  «Pontdiartrain.''  Sec- 
ond to  last  line.    00, 2728, 2786,  is  correct 

Second  district.    Omit  last  page  reference, 
Le.,948. 

Tensas  (tower)  and  Homochitto  leveo  dis- 
tricts.   Omit  03, 254  and  10, 3026. 

Tensas  (upper).    Omit  OS,  8.,  196. 
Bevetments— 

Lake  Proyidence.    Annual  report  tat  18B0 
should  be  00, 4830,  etc. 
Surveys.    "New  Bedford  Bend"  should  he 

"New  Madrid  Bend."    Rlghc  reference  is 

01,  8.,  232. 
Velocity  observations.      Change  "Louisiana 

Bend"  to  "Lake  Providence  Bend." 


(Page  1170.) 

MEMPHIS,  TEBTN .    (HH^O) 

ENGINEERS    (In    charge).— Capt 
01, 3586  is  preferred. 


(Page  1171.) 

CAIRO    TO    FALLS    OF    ST.    ANTHONT, 
ETC.    (HH-ia7-«) 
Note  under  title.~Meramao  is  correct  spelling, 
not  "Maramec." 


(Fa«e  1173.) 

ESTDCATBS.— El^th  paragraph. 
umn.   "Opposite  Cairo,  S325,oiJu' 


(Pace  1174.) 

OPERATIONS.— Betwieen  OJinoisai 
1874-75.    Belaranee  76, 65,  47V  is  pr 

PHYSICAL  CHARACTERISTICS 
tkm  of  river  aboot  AJtoo,  72, 3ti. 


(Pa«B  1175.) 

PR0JECT8.— Une    begfcming   *'to 
Lw."    Omit  referenoe  7ff,  447. 


(Page  1177.) 

8URVET8.— Una     bec:inning     "Hi 
Ohk>."   Add  refarenoe  7A,  490. 


OHIO  BITHR  TO  IIXIN OIS  RITE 
8I8SIPPI  BIVBB;.    (HH-197-bi 

CONTRACTS: 
1888.    J.7.Hai]k,wire,3.aelb.,SS,l 
18B1.    H.  8.  Brown,  extension  dam. 
tensive." 

ENGINEERS    (In    diarge).-Miss.   1 
Add  relBfeaoB  80,  ^3fll 


( 


1178.) 


ENGINEERS  (Assistants): 
A.  F.  Freis.  Not  "Fries." 
W.  8.  Mitdiell.    Add  referenoes  80, 1 

3085;  e3,210& 
J.  O.  Hdman.    Add  reierenoe  92.  i:-^ 
C.  D.  Lamb.    Omit  leteenoe  83,  U 

refuences  91,   90M-96;  f»,  Jr^^ 

2166,2167. 
8.  8.  Van  Norman.    Add88,l«i 

OPERATIONS: 
1880^81.    Omit  rafarenee  to  plate  17,  pa 


(Page  lin.) 

1884-85.  line  beginning  "R .  ^ 
8ff,  2939  prafarred  to  86,  3M0.  U^ 
paragraph.    8ff,  2866  prderred  to  lU. 


(Page  1180.) 

PROJECTS: 
Paragraph  begimUng  ''Dam  oonu>>^^' 
7«,  477  is  correcj  or  prelBned  refcrv'cce 
Paragraph  bi«tamfaig  «At  Cape  0\nrt 
RaiBranoe  81, 1583  is  coneot 


tee  PP.  1-1701 ;  and  i».  27791 
ror  expl&natloM.         J 


NOTES. 
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MAPS: 
AtAlUmH.    Add  iBierenoe  09,  mi 
Add,  From  Carrolls  laU.  to  Fottor  Ud.,  87, 
1660. 


(Pi«Bll81.) 

flio  AiTKB  TO  msaotmi  bitbe. 

(HH-137-C) 

CONTRACTS: 
1»0.     RaSaroioe  to  R.C.  Arnold  Is  00, 9068. 
1910.    Beferanoe  tndudes  page  1931. 


(Pa^BllSL) 

KNOmMRS  (A«totant8).-J.  O.  Holman. 
In  aeeond  lino,  eontractloii  works,  not  *' pro- 
tective," is  correct 


(Pege  1188.) 

OPERATIONS: 
IflBTHW.    Line  begliming  "year  at."   Ctaecter, 

IM- '  "**  ^'y^y  Wd^  Is  comet 
1800  09.    BafBranoe  faioliides  up  to  page  2063. 
1809-00.    The  1900  refBTenee  includes  up  to 

pa0BaB37. 
lOOO-Ol.    Line  beginning  "fslo  IsM."  Liberty, 

Mo.,  not  111.,  is  oonect. 
1902-03.    Line   beginning   '<and   raised   to. 

24'  to  28',  not  26'  to  30',  is  correct. 
1904-05.    Third   line.    Htxrrloane    Field,   not 

Bend,  Is  oonect. 


rt 


(PagBllsi) 

1907-08.  Second  line.  Substitute  "Elisa 
Towhead"  for  "Osborne  Field." 

1910-11.  Line  beginning  "Ft.  Chartree." 
Add  "restorstion  sad  extension  of  bank 
pratoedon  at  Liberty,  Mo."  Line  begfaining 
«way  Board  msde."  Befeience  11, 1904-10 
preierrBd. 

1911-12.  Last  line  of  column.  Omit  "HI." 
Second  line,  second  column.  Add  reflerenoa 
12,  2114-19.  Tbird  line,  second  column. 
Add  refaraioe  12,  ai21.  Last  line  of  para- 
graph. Reference  1»,  2122-23,  2127,  pre- 
ferred. 

PHYSICAL  CHARACTBBISTICS.— Fourfii 
paragraph  Itam  bottom  of  oolumn.  Omit  ref- 
erence 00b  2837. 


(Page  1188.) 

ST.      LOUIS      HABBOB»      BOSSISSIFPI 
BTVBB.    (HH-188) 

OPERATIONS: 
1S72-75.    Add  reference  74, 00. 
UUyn.    Befaienoe  02, 1838  is  correct. 

(Page  1202.) 

DBS     MOINBS     BAPIDS,     MISSISSIPPI 
BIVBB.    (HH-222-a) 
CONTRACTS.— 1888.    W.  J.  Broatoh  Is  correct, 

notBwatch. 
ENGINEERS    ( Assistants).-!.    P.     FrlseUls 
ooneot. 

(Page  1212.) 

BOCK    ISLAND    BAPIDS.    MI8SI8S»W 
BITBB.    (HH-24ff) 
ENGINEERS    (Board8).-Becom.,    1886,    not 

1886. 
ENGINEERS  (Assistants): 
C.  n.  Beuck  Is  correct. 
C.  W.  Durham  is  correct. 

(Page  1213.) 

PBOJECTS.-Last  paragraph.     Amount  app. 
to  1881,  not  1886,  is  correct 

(Pag©  1230.) 

BfUnfBAPOUS    TO     ST.    FAUU    MINN 

(HH-332^) 
ENGINEERS  (In  chargO.-Capt.  Schul.  refer- 

eiioel808,529. 

(Page  1223.) 

FAI-M    OF     ST.    ANTHONY.      (ABOVB.) 
(HH-33fi-b) 
ENGINEERS  (Asslstanto).-A.  E.  Steven,  is 

correct. 

(Page  1225.) 

BBASOnD    TO   GRAND  BAPIDS.  BDNN. 

(HB-344-A) 
COJiliERCE.— Second  paragrsph.     12f  820  is 
proierred  refBrence. 
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n,— ST,  LOUIS,  MO.,  DISTRICT. 


(Page  1228.) 

KIMMSWICK. 

Erroneously  spelled  "Ximmswick"  on  map. 

BDIDS  POINT. 

Enoneouflly  spelled  "Bird  Point"  on  map. 


(Page  1229.) 

KASKA8KIA  RIVRB,  ILL.   (H-l) 

SURVEYS.— Estimate  of  ISiS  w^  k 
ment. 


JJ.— ROCK  ISLAND,  ILL.,  DISTRICT. 


(Page  1233.) 

MAPS. 

Wooouta,  Minn.,  should  be  indicated  as  on  the 
same  side  of  the  river  as  Red  Wing,  and  below 
the  latter. 


KK.— ST.  PAUL,  MINN.,  DISTRICT. 


(Page  1246.) 

MAP. 

Ft.  Snelling.    Insert  opposite  St.  PanL 


(Page  1247.) 

WATERWAY  LIST. 

St.  Croix  Lake  and  River,  Wis.   (EK-47.)   Is 
also  in  Minn. 


(Page  1248.) 

Minnesota  R..  Minn.  (KK-137-166.)  The  water- 
ways which  follow  this  stream,  after  KK-lfiG, 
are  in  the  J  J  f;co>!raphiciil  district.  See  page 
1234,  beginniiij;  with  Vermilion  R.,  Minn.,  or 
JJ-25. 


(Page  12SI.) 

ST.    CROCK   LAKE   AKD  BIVEB, 
ANi>WlS.    (KK-47) 
SURVEYS.— Ex.   of  canal  conMcta 
8uperk>r  and  Mississippi  B.,  via  St.  ( 
authorised  by  act  Mar.  S,  1909. 

(PagBl2&5.) 

BONNESOTA  RIVEB,  BONN.  ^• 

PROJECTS.— Third   paragraph  ir>m 
The  |2,S00  was  app.  1902,  not  1902,  bf  i 
of  dam  near  mouth. 

(Page  1256.) 

BIG  STONB  LAKE,  AND  LAKK  T«.^ 
BONN.  AXD  S.  DAK.  (Kli-1*>» 
Reference  is  to  KK-170,  undc  tJile,  F«i^ 


ee  pp.  1-1791 ;  and  p.  27791 
for  explanation.         J 


K0TE8. 
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(Figeusr.) 

JBD  RIVBR  OF  THE  NORTH,  WBTS.  AND 
DAK.    (KK-170<i) 

OPERATIONS.-19(»KB.  134  obstructiODS,  not 
snags,  lemo'vvd. 


(Fl«e  lasi.) 

WARBOAD  HABBOB  AND  BIVBB,  BONN. 

(KK-911) 
Footnote  No.  2  should  be  U.  D.  92,  56th,  2d 


-DULUTH.  MINN. 


(Page  12M.) 


(Page  1270.) 


AAP. 


McCargoe's  Cove  Is  correct.    (Isle  Royal.) 
Isle  Royal  Is  correct. 
Siekiwit  Bay  is  correct.    (late  Royal.) 
Siddwit,  not  Siskiwik,  River,  is  oonect  (east  of 
Port  Wing). 

(Pa8Bl26S.) 

ITATBBWAT  LIST. 

Waoa-WBiH;oning  (LL-4)  is  ooneet 

fTArS-WAIT-GONING  BAT,  BONN.  (U^) 
SpeUing  as  shown  herewith  to  oortect. 

(Psee  1286.) 

« 

CBAND  BIABAIS  HABBOB,  BONN.  (IX^) 

COMMERCE.-The  1898  relerence  fai  the  second 
paragraph  is  98, 2217. 

PHYSICAL     CHARACTERISTIC8.-Harbor 

situated  106,  not  lio,  m.  ne.  from  Duhith. 
PROJECTS: 


AGATE  BAT  HABBOB,  MUffN.    (LI^14) 
OPERATIONS.— 1888-«7.      Preparations  were 
for  breakwater  construction. 

Insert  the  following— 
TWO  HABBOB8,  MINN.    (U>lff) 

The  same  as  Agate  Bay  (LIr-16). 

(Page  1271.) 

DULUTH-SUFEBIOB     HABBOB,     BONN. 
AND  WIS.    (LI/-18) 
SUMMARY.— The  total  includes  $19,467.69  mls- 
oellaneous  receipts. 


(Psgel273.) 

SURVEYS.-First  paragraph.    Omit  the  1867 
refarence. 


(Page  1273.) 
KOJECTS: 

ThW  paragraph.   Cost  of  the  Qulnn  project,      DCI-UTH  HABBOB,  MINN.    (LL-lS-b) 
«165,475. 


FourUi  paragraph.  The  Farquhar  project 
modified,  not  "substituted." 


(Pige  1267.) 

GRAND     BIARAIS,      BnCM.        (IX-S-b) 
(SHOULD  BE  T  »-«-x  ' 


Ui.«8) 
Should  foUow  Munising  Harbor,  Mich.,  of 

1203.   .  '  ' 


page 


ENGINEERS   (In   charge).-MaJ.    Lockwood 
''ctowncelgOl.fiu. 


(Page  1268.) 

^^EVEYS.'The  1903  reteenoe  to  minor  sur- 
^«7S  1803,1825. 


PROJECTS: 
Fifth  paragraph.    Add  reference  81, 2027. 
Seventh  paragraph.   Quinn  estimate  faicrossed 
total  project  cost  to  $332,540. 


(Pago  1276./ 

SUPBBIOB   BAT   AND    ST.  LOUIS    BAT, 
WIS.    (LL-18-d) 
PROJECTS.— First  paragraph.    Add  referenoe 
S«,  2104. 

MINNESOTA    POINT,    SUPEBIOB    BAY, 

SUNN.    (LI^18-e) 
OPERATIONS.— Add  referenoe  91, 313. 
PROJECTS.— Second  paragraph.  Add  referenoe 

91»  313. 


i« 


II  li 
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(FaeBlSTe.) 


(Pi«BlS2.) 


AIXOUBZ  BAT,  WIS.    (LI^18-() 
Bee  abo  LLr-23-b|  on  page  1281. 

(Page  1378.) 

DULUTH-SUPEBIOB     HARBOR*     BfOlll. 
AND  WIS.    (LIi-18-s) 

OPERATIONS: 
1904-05.    The  reference  to  lighting  of  piers, 

etc.,  Is  05, 1974. 
1910-11.    The  lasi  1911  reference  Is  to  page  22G0. 
1911-12.    North  breakwater  head— 11^7,  not 

11,M9,  tons  riprap  placed.  * 

(Page  1279.) 

PRIVATE  WORK.~Foarth  paragraph.    The 
1910  reference  is  to  page  2054,  not  3055l 

8URVEYS.-Seventh  paragraph.   The  1907  ref- 
erence is  to  07*  603. 

(Page  1281.) 

PORT  WING  HARBOB,  WIS.    (IX-36) 

COICMERCG.— Third  paragraph.     Add  refefw 
ence  08»  1915. 


CORNUCOPIA  HARBOB,  WIS. 

This  is  the  same  as  Sisklwit  Bay. 


1290.) 


KBWBBNAW  WATEBWAT,  Mia 


(IJ>41-«) 


8URVBTS.— ICaps.    The  1903  reloi^ 


(Page  1293.)  ; 

I 
MARQUBTTB  HAIUIOR,  MICH.  I 

SURVEYS.— Maps.    Plans,  1904,  an 
erenoes.    Omit  reference  11, 2293.   { 


pRBsguB  isiji  ponrr,  mam 

BAT,  MI<;iI.    (UL-M-b)  I 

Xnaort  as  LL^G2,  on  page  129L  | 

ENOINESR8  (In  charge)<-GaiI]ai« 
fDrl902iiO2,a0M. 


MM.— MILWAUKEE,  WIS.,  DISTMCT. 


(PagelSlS.) 

STURGBON  BAT  CANAL,  WIS.    (PART  iH 
MM-94) 

LEOISLATION.-The  first  word  hi  the  second 
line  should  be  "land." 


NN.— CHICAGO,  ILL.,  DISTRICT. 


(Page  1340.) 

nXINOIS  RTVER,  UX.    (NN-1) 

SUMMARY: 

Part  D  total  should  be  $278,356.26. 
Grand  total  should  be  12,740,006.26. 


(Pace  1350.) 

ILLINOIS  RITBB,  ILL.    (NN-l-«) 
ENGINEERS     (AaBlBtants).-BraIn^ 
enoes  far  1903  and  1903  are  02,  2ii^ 
1917. 


ee  PD.  1-1701 ;  and  p.  27791 
for  exphuiAtloiis.         J 


NOTES. 
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«BOAL  PROGXEBINOS^Third  pangnpb. 
Befennoe  to  sal^eot  of  olotliis  Spring  Lak», 
10,216ft. 

(Fl«el3SL) 

^BSTRUCTI0NS.-La8t  pHigittplL    19,  1032 

BOORQOt. 

tPERATIONS: 

1875-70.    76,83iS0QflWt,llotM. 

I«»-04.   04,aB511goQrrect. 


(PageUOS.) 

CALUBfBT  HABBOB,  ILL.    (NN-17) 
OPERATION8.-1906-07.      AU   project  work 
oomptoted,  07, 633.    (Omit  this  Irom  19(NMW.) 


(Ps0al364.) 

SURVEYS.— 1913  raferenoo  to  Cong.  docs,  is 
19, 1034. 


(FaeBlSfiS.) 

[JBVEYS-Lart  paragraph    (above   ll»pa). 
12,i023i8oorreet. 


(Pi«eU54.) 

JN0I8    BITRR,    ILL.,    LOCKS    AND 
DAMS.   (NN-i^) 

PPROPRUTI0N8: 

1901  item  is  110,66107;  omit  referanoe  to  1013 
report. 

1904  item  is  m,mM;  omH  reteenoe  to  1013 
report. 

(PtgeU56.) 

Total  is  t378,a86.36. 

NOINEERS  (In  ohargB).— Mi^.  Keller  rafer- 
enoeislO,a]«7. 

RIVATE  WORK.-.Lowvin«  of  dam  at  La 
Qnofls  not  oompleted;  work  alwidonad. 

(Pi«Bl8B6.) 

ICAGO  HARBOR,  ILL.    am-14) 
ootnote  No.  3.-Add  refaranee  00, 3605. 


CALUMET  RIVER,  ILL.  AND  IND.  (NN-18) 

ENGINEERS  (Chief  of).— 1913  referoDoe  is  13, 
1013, 1034. 

(Page  1365.) 

PHYSICAL  CHARACTBRISITC8.  —  Last 
paragraph.  Fourth  line  up.  Little  Calumet, 
not  Lain  Calumet,  is  oorreot. 

PRO JECTS.— Third  line  from  bottom  of  column. 
Hake  1003  reference  09, 3107, 2108. 


(Page  1366.) 

SURVEYS.— Last  paragraph.      Befarance  to 
Cong,  docs.,  etc.,  is  19, 1014;  13, 1127. 


(Page  1869.) 

BUCHIGAN  CUT  HARBOR,  IND.  (NN^^S) 
CONTRACTS.— 1011.  1913  reference  is  19, 3663. 
ENGINEERS  (In  char»B).-MaJ.  Reee's  report 

takes  reference  00, 1000. 
ENGINEERS  (As8lstants).-Capt.  Heap's  1870 

nport  has  page  reference  107,  not  17. 


(Page  1358.) 

PERATION8.-.1011-13.     Reference  19,  3537 
fa  correct. 

HY8ICAL     CHARACTERISTICS.— Fourth 
paragraph.  Chan,  shoaled  to  19^. 


(Page  13T0.) 

OPERATIONS: 
1900-01.    Reference  is  to  01, 3074. 
190»^.    Reference  Is  to  03, 1933. 


(F^ISSD.) 

niVEYa— The  1013  relbrence 
Dents  fe  19, 1007. 


(Page  1361.) 


to  Cong,  docu- 


ICAGO  BIVBR.  nx.    (NN-15) 

aiVATB  WORK.-Pourth  paragraph  from 

bottcii.   ^J,000cy.ia correct,  not  c.t 

JRVEYS.-The  1913  reference  to  Cong.  docs. 
1119,1007 


(Page  1371.) 

PROJECTS.- Third  paragraph  from  end  (be- 
ginntog  "Aug.  15,  1908").  Add  reference  08, 
3000. 

(Page  1373.) 

LAKE  MICHIGAN  TO  WABASH  BIVEB, 
IND.  AND  OHIO.    (NN-94) 
FLANS.-Last  paragraph,  third  line  from  hot- 
tom.   1,063  y.  L  is  correct,  not  3,063. 
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OO.— GRAND  RAPIDS,  MICH.,  DISTRICT. 


(Pa«B  1376.) 

BfAP. 

The  three  ''taib"  to  White  PtBBon  R.  and  to 
St.  Joseph  R.,  shown  as  in  Oliio,  ahould  he 
cut  off.  Tlie  St.  Joseph  rises  above  the  Ohio 
line,  and  White  Pigeon  R.  rises  near  the  comer 
of  Indiana. 


(Page  1377.) 

WATERWAY  UST. 

White  Pigeon  R.  is  in  Mich,  and  Ind.    Omit 
Ohio.    (00-6.) 


(Page  1394.) 

GRAND  RIVER,  MICH.    (0O-25) 

ENGINEERS  (Assistants).— Add,  Fred  Morler. 
R.,  02, 2378. 


SURVEYS.-Fitth    pangraph.       Ba.  Mii 
Grand  Rapids.    Add,  H.  D.  Ez.,19;,9:ai 


( 


1413.) 


CHARLEVOIX  HARBOK  AND  EllTIA.^ 
TO  PINE  UiKE,  Ba<;B.    (00^69 

PROJECTS.— Last  paragraph.  Or^KBalp^ 
of  1868  extended  by  act  Aug.  2,  USa,  to  bdd 
channel  Round  Lake  to  Piiw  Lake.  ^1 Z 
1806;  proj.  depth  increased  by  ad  Jas  I 
1902,03,5191 

(Page  1414.) 

PETOSKBT  HARBOR,  MICH. 

PROJECTS.— Insert  as  third  panpapii.  'J 
Aug.  18,  1894,  adopted  the  larger  ifi: 
project  in  plaoe  of  the  smaOer  (1^,000)  ^ 
04,353. 


PP.— DETROIT,  MICH.,  DISTRICT. 


(Page  1452.) 

DETROIT  RIVER,  MICH.    (PP-lOff) 

COMMERCE.— Fourth  paragraph.      The 
tonnage  was  66,951,00a 


(Page  1456.) 

ROUGE  RIVER,  MICH.    (PF^llO) 

1911  PROJECTS.— Last  paragraph.  Project  n 
modified  by  act  Mar.  2, 1907,  to  tatna»  ^ 
from  mouth  to  first  hridgs« 


RR.— BUFFALO,  N.  Y.,  DISTRICT. 


(Page  1494.) 

ERIE    (PRESQUE    ISLE)    HARBOR,    PA. 
(RlU5-a) 

CONTRACTS: 
1890.   HtaigsUm  &  Woods  is  oocreot. 


(Page  1496.) 


1905.   Sbetton   oontnet 
Booth  pier. 


was  ftr  §at^ 


8eepp,l-lT9t;  and  p.  2779 
ror  explanatioiui. 


1 


NOTES. 
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(FageUOB.) 

iLACR  BOCK  HABBOA  AND  CHAMmU 
N*T.   (BB-is-e) 

CONTRACTS.— mo.   Arthur  L.  VqfBl  is  cor- 
rect. 

SNGIKEE&B  (In  ehtfBB).-Fint  raport  of  Col. 
WaiTQQ  as  ooknifll,  1912. 

EN0INEEB8  (AaBiBtant).-J.  C.  Qnintoa  to 


PROJECTS.— Eleventh  Una. 
''larsB/'iioomet. 


"Btsrwd,"  yiot 


(Pam  150».) 

TONAWANDA   HABBOB  AND  NIAGABA 
BIVBB,N.  T.    (BIUIA-A) 

ENGINEERS  (In  oiutf^B): 
Col.  Adams  refBrenoe  for  1906  is  00, 1039. 
Col.  FIsk  referenoe  for  1909  is  00, 2160. 


SS.— LOS  ANGELES,  CAL.,  DISTRICT. 


(Pa«B  1643.) 

OLOBADO  BIVEB,  ABIZ.,  CALh  AND 
NBV.    (SS-1) 

COlOfERCE.— The  printed  flguns  in  the 
seoond  paragraph  refer  to  railroad  freight. 
Commerce  "very  little,"  and  only  about  500 
tons  oat,  04,  3393, 3396. 

(Pige  1645.) 

AN  DIBGO  HABBOR,  CAL.    (88-11) 

CONTRACTS: 

1W6.    Referenoa  to  Waterman  oontraet,  07, 
3338. 

1903.  RefeiBnoe  to  Baboock  contract,  03, 2173. 
BSTI1CATES.-Fifth  paragraph.  923,000  is  est. 
in  minority  report  by  MaJ.  Mendell,  and  cov- 
ered only  Jetties  in  place  of  riprap,  and  is  only 
part  of  estimate  (or  diversion. 


(Pa«e  1546.) 

PHYSICAL  CHARACTERISTICS.  -  Second 
paragraph.  Sedhnent  observations  is  oorreot, 
not  "current." 

EWPOBT  HABBOB,  CAL.    (88-13) 
PLANS.— Est.  induded  dredging,  and  total  for 
all  should  he  91,630,000. 

(Page  1647.) 


(Page  IMS.) 

ENGINEERS  (Chief  oO-— Add  relBrenoe  00, 

4194. 
ENGINEERS  (In  oharge).-00, 4191, 4196,  4199, 

laoofieot. 

OPBBATIONS; 
1873-74.   3,200',  not  1,680',  is  correct. 
1874-76.   2,400  c.  y.  atone,  and  1,876  o.  y.  gravel 
(not  4,075 1.  St.)  deposited. 


(Page  1650.) 

the  following  (S-22) 

SANTA  MONICA  BAY,  CAL.    (S8-ai») 
Tills  title  should  be  inserted  on  this  page,  and  a 
reference  made  to  the  earlier  items  of  (8S-20-b>. 

'  »BI>ONDO  BEACH  HABBOB,  CAL.  (88-31) 

PHYSICAL  CHARACTERISTICS.— Add  lef- 

ereoce  03, 3247. 
SUBVBYS.— Add  refiarenoe  03, 8247, 8248. 

(Page  1651.) 

SANTA  BABBABA  CHANNEL  AND  HAB- 
BOB, CAL.    (88-aff) 
Ttiereforenoesof  the  1876  report  are  to  estuary 
oear  Pt.  linger  also. 


ILBONaTON  HABBOB,  CAL.    (SS-«0^) 

APPRO  PRIATIONS.^Refeienoe  to  1875  item 
Is  75,  123. 

CONTRACT8.~1882.    Bid  was  12.40,  ttud  50t 
c.y. 

30462**— H.  Doc.  740, 63-2— vol  2 U 


(Page  1662.) 
SAN  LUI8  OBISPO  HABBOB,  CAL.  (88-28) 
PLANS.-Third   paragraph.      Not   exaoUy   a 
lepetitton,  for  it  refers  more  to  a  smaller  plan 
with  an  eetimate  of  8284,896. 


i 
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TT.— SAN  FRANCISCO,  CAL.,  DISTRICT  No.  1. 


(Pa«B  1»7.) 

SANTA  CBUZ  BAT,  CAL.    (Tl^ll) 
This  refara  to  Santa  Cms  Harbor,  Cal.    (See 
map,  p.  IfiSl) 

SURVEYS.— By  Lt.  Col.  J.  Bkidls,  te  bfeak- 
WAter;  est.,  $1,470,000,  and  $1,000,000;  (mifftT.). 
H.  D.  1084, 6l8t,  ad. 


(Pa«B  1560.) 

SAN  FRANCISCO  HARBOR,  CAL.    (PART 
D,  TT-lff) 

Noonday  Rock  is  sitaated  about  35  miles  west 
of  entrance  to  Golden  (}ate,  for  which  reason 
it  might  not  be  classed  properly  as  a  part  of 
the  works  connected  with  San  Franoisoo. 


The  wredE  of  tiie  "Patrfeian"  wv  om  i(fli 
eaily  pfojeots.  A  number  of  ether  *» 
haYB  sfaice  been  removed  fai  the  hartw  ndr 
tile  usual  wreek-remoral  openatioBs. 

(Pace  1570.) 

HUMBOLDT    HARBOR   AND   BAT,  OL 

(T1^176) 
Footnote  (2)  shoukl  be  omitted  as  nknbftt 

appropriation  of  1911. 
Footnote  (4)  refers  also  to  the  batoneebBS«ca( 

te  rebuildfaig  Jetties. 


(Pace  1572.) 

CRBSCSNT  crrr,  cal.  ( 

ENGINEBR8   (In 


dMisaV-OBit  te  OH 


Leeds  reiBrence. 


UU.— SAN  FRANCISCO,  CAL.,  DISTRICT  No.  3. 


(Page  1570.) 

SAN  JOAQUIN  RITBR,  CAL.    (UU««) 

OPERATIONS: 
1900-01.    347,222  c.  y.  dr. 
1906-07.    350,191  c.  y.  dr. 

PRIVATE  WORK.— 21,142  c.  y.  dr.  from 
Stockton  Chan,  in  18S2  by  City  of  Stockton, 
82,  3636.  Dr.  under  Harris  was  to  16'  x  600*, 
08»2223. 

(Page  1580.) 

CALIFORNIA      DfiBRlS       COBOdSSION. 

(UU-6) 
Reference  under  beading  ahould  be  to  "UU-57" 

instead  of  to  "UU-fiO." 
The  app.  of  $800,000,  opposite  Part  f,  includes 

$400,000  app.  by  California,  Mar.  1,  1900,  and 

deposited  In  U.  S.  Treasury  July  1, 191L 

(Page  1581.) 

CONTRACTS.—Under  1906,  the  address  on  the 
first  line  should  be  "1733." 


(Page  1583.) 

SAN  JOAQUIN  VALLBT,  CAL.    (U1>« 

SURVEYS.— The  document  refened  to  h  d 
flnt  line  under  «Mapa'>  b  H.  D.  90,  «L  H 


(Page  1584.) 

M OKBLUBCNB  RIVBR,  CAI.    (U1M5) 

ENGINEERS    (Chfef  of    BnghieeR).-Bn>^ 
for  1809  is  at  page  566. 


(Page  1585.) 

OBORCOANA  SLOUGH.  CAL.    (CJ>-S»' 
ENGINEERS  (In  diar«B).— l£a).  Heovl  ft 
for  1895  is  at  page  3328. 


(Paeel586.) 

SACRABfBNTO  AND  FBATBBR  MSnMSi 
CAL.    (UU-M) 
CONTRAOTS^IOOS.        SOioaU    be   ''Gddri 
Gate  Dredghig  Co.,  tarnishing  dredip.  tJS^ 
day,  09, 2201." 


i 


Tor  cxpluutloiu..        J  KOTBB. 
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:NOINbsb8  (b  iAtv)^-(^ft.  T.  H.  J> 
■«*■  nporti  wn  m  UkmK  07.  tlM;  08.  » 


PKRATIONB     (SKTUngnto     tan     Fstber 

Rlvnn): 
WW-M.    8«DDd    line    dKmld     r»d     "(rom 


lon-ia.     tf,MC)  0.  J.  dr.  (flnl  lb.),  Boa  tba 

""->N»dUi»ktoia.]n»-n. 


PHYSICAI,  CHARACTEBIBTICS  (SaaMBB- 
lo  md  raatlor  Bliva).— The  cotieot  pw  of 
the  wport  of  UM  lor  "  DMcrlptlaii  ol"  tg  3»L 


ENOINSXBS  (Put   b).~CtaU  o 
" e  Isr  UOI  b  U)  meg  «M, 


W.— POETLAND,  OBEG.»  DISTRICT  NO.  1. 


kTKRWAT  LIST. 


WW.— PORTLAND.  OREG.,  DISTRICT  NO.  2, 


(Pws  M14.) 
iw*  bio   Columbia    R. 


(Pagel«l7.J 


DallM,  Tba.   Add  page  less. 
EntlU  Bapldt.    ComctXBUlug  ia  Eutbt. 
™  ••-<>.  Hull  Oats  b  not  the  New  York  Hall  Gita. 

Ibbrk  OTBT  "Yonngi  Rlv."  li  JOuka-         Lhmtnn.not  Linton,  bcorrBOl. 
^'  Wellww  BBpklg.    Add  pa«e  1639. 

(I>eBp)RlT.  tiJuitbelovOrajiRlT.  Uoutb.Columfab  R.    Add  pagea  1630, 1037. 

IIt.  iijuit  abate  OisfgRlv.  Rtparbto  otDUtb  of  Snake  R.    Add  page  livti 

Ehr.  entan  Cohunbb  Rfv.,  rlgbt         K«**  I**^-  ™l°"  '°  '^'^  !>'<''  Cbaniw], 
letan  bkift"  abom         Bt.  Hglan  rsfeni  to  St.  Helena. 

§aoaiid    BapMs,   page   K37,   follows  ScappoooB 
Baj. 


LUMBIA  WVKE.    CWW-»*) 
™^    Add  Paget  ig)i_  ljj<_  ,5,9^ 


loSlouib.    Add  pace  1631. 
COLUMBIA  BIVER.    (WW-34) 
No.  «bBt.  Habtu.  Orec. 
No.  se  Ig  PeUe^CelOo  Canal,  Ong. 
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(Paes  iei9.) 

CJOLrHBIA  BIVKB.    (WW-8-d) 
The  1905  Hem  in  flrat  table  was  an  aUotment. 


(Page  1630.) 

APPROPRIATIONS.— Fint  table.     TIib  1886 
item  takes  refetenoe  86*  9011. 

FOOTNOTE  NO.  1.— Foster  Cr.,  not  Foster 
Co.,  isconect. 

APPROPRIATIONS: 
Table  at  head  of  second  oolunm.    The  1867 

item  takes  reiBrence  67t  51. 
Second  table,  second  cdlamn.    The  1874  item 
takesraforenoe  74,118.    The  1876  item  relates 
to  Upper  Cohtmbla  and  Snake  Ra. 


(Page  1631.) 

COLUBfBIA  HIVBB,  ORBG.    (WW«»«) 

ENGINEERS  (CUef  of).-Add  83,  337;  84,  841; 
85,  368;  86,  365;  88,  303;  89^  361;  90,  S2K 
91, 419;  93, 303.    The  1903  report  is  03, 619. 

ENGINEERS  (In  charge).— Add,  Capt.  C.  F. 
Powell,  1883-86.  B^  83,  2076;  84,  2990;  85, 
2408;  86,  2010.  MaJ.  Handbury.  Add  88, 
2177;  89,  2565;  90, 3064;  91, 3372;  93, 2839. 

OPERATIONS.— 1910-11.  "Lfamton"  is  cor. 
rect. 


(Page  1632.) 

COLUMBIA  AND  LOWER   WILLAMETTB 
BIVEBS.    (WW-2-f) 

ENGINEERS  (Chief  of).— The  reports  I6r  79, 
183, 1863,  refior  to  mouth  of  Colombia  R. 

ENGINEERS  (In  charge): 
MaJ.  J.  M.  Wilson.    Omit  page  1791  of  1879. 
Maj.  G.  L.  Gillespie.    Reports  for  79,  1853, 
1864,  refar  to  mouth  of  Columbia  R. 

ENGINEERS  (Assistants): 
Lt.  P.  M.  Price.    81,  2538  refers  to  mouth  of 

Columbia  R. 
R.  Warrack,  not  Warrick,  is  correct. 

OPERATIONS: 
1873-74.    13,6500.7.  dr.,  not  17,300.    17,200  c.  y. 

dr.  takes  reference  75,  li,  758. 
1878-79.    (Willamette  and  Columbia.)    13,815 

c.  y.  dr.,  Willamette;  and  14,210  c.  j.  dr. 

Columbia. 
1880-81.    (Willamette  and  Columbia.)     Add 

reference  81, 2531. 
1882-83.    (Last  line  of  cohimn.)    12^1 1.  f.  of 

re^t.  is  oorrect. 


(Fa«Bie28.> 

The  oonsct  refBraDoe  hi  tlie  flnt  fin  k  A 
9006»2006u 

1886-86.    Add  rafBranoe  86»  19091 
1888-89.    AddrefBniice89,2572. 
190(H)L  Add  refBraoee  01,  SSai 
1903-01    Third  and   frarth  Udk.     ""Is 

width  of  20O'  to  a  depth  of  6'"  b  caaaA 

Add  reiBraioe  04,  8516, 8537. 
1911-lZ    AddrefBniicelS,a817. 

PHYSICAL  CHARACTERISTICS.  -  U*! 
Wmamette.  Fifth  parasraph.  Insert  «:»■ 
Oaoglns,  p.  1681  of  this  Indsz.)." 


(Paso  1634.) 

PLANS.— Lower  Cohimbia.  In  un  M« 
Robert  requested  antbority  to  ezamiK  5 
Helens  Bar  and  month  of  WVikuaM^ 

PRIVATE  WORE.~Thlcd  porasniih.  Ti 
ezpenditore  of  810,000  was  piobably  for  dcocB 
St.  Helens  Bar,  or  "one  of  the  ban." 

PROJECTS.— Parasraph  b^innlnc  "At  m^ 
Amoont  esthnttted  te  oompletfaa,  HStjm 


(Page  1625.) 

COLVBIBIA  BIVBBi  MOI7TH.    ( 

ENGINEERS  (Chief  oO-— Add  refacoos  7J 
124;  76»  115;  78, 137;  79, 183. 

(Pass  IGSGl) 

ENGINEERS  (In  diar«B): 
Add, ICaJ.  N.  MIcfaler,  1875-76.    WL^  75, n.:( 

76,il,633. 
Add,  H^.  J.  M.  Wilaoa,  1876-79.    WL^  7C4 

651;  77,  1003;  78, 1321;  79, 1791, 1SS3. 

OPERATIONS: 
1908-09.    Add  reference  99, 863. 
1910-n.    Add  refbrenoe  11, 1017. 

PHYSICAL  CHARACTERISTICS: 
Foorth  paragraph.    81,  2543  reieta  to  Qri& 
bia  and  lower  WiUamette  Rs. 


(Page  1637.) 

Last  paragraph.    Improvement  has  pftt  s 
increase  of  about  V  depth  co  bar,  13.  Iff 

PROJECTS.— Second  paiagrmph.    «*in  !«• 
9626^000"  is  CGrreet. 


COLrHBIA     RIVBR     BBLOW    TOXCn 
POINT.   (WW»»-li) 
ENGINEERS  (Chief  oO.— Tl»  1889  refenuk 
99»  504;  and  the  1900  reference  is  00»  CH 


K0TE8. 
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(F^UBB.) 


(Vagiieas.) 


^^  BCOITKK 


«77. 


or  WnLLAlOKm  BIVBB. 


Ad<lfelBraD0BQ9,a887. 
Add  referanoe  04,  m^ 


OBBCM  CANAL.  OAfl- 


e.  t. 


TKRATIOM8: 

•tone  Md  604  0.  y.  rtbble  q««4d.''^^ 
TtOJBCTS: 

yx4e'xaKK.  ^«e  to  t>» 

^^;;j;^j«J*?fa«  «ln  1888  iwa^^^    Bntett. 

(^■•61613.) 

ra inBYB.-lUp,.   Brthmw.  of  Ml.  »» 
*«  to  »««» itoding.,  dump  o«,  Md 

(PiCBl688.) 

8j'«tii  Ifae  ahoQld  wad:  "oml  onOt^ 
(Pi«Bl68l) 


OOUniBIA       (UFPBB)       AND       8NAU 
BIVBBS,  OBMGn  WASH^  AND  IDAHO. 

(WW-*-o) 
ENGINEERS  (Aflsfetonta): 
p^wHaii  nfcnnoe  Is  to  75»  tt,  786. 
Hftbenhsm  fefennoe  is  to  75*  U,  787,  also. 
Sdmtart  lefennoe  is  08, 2347. 

OPERATIONS:  

(Upper  Columbia  River.)    187»-74.    Reference 

is  74, 118.  ^ 

(Colombia    and    Bnak©    Riven.)       1871HW. 

Honely  <>  co***^' 


(Fageieae.) 

PBXVATS  WORK.->Add  refefeuoe  07, 700. 

PSOJECTS.—Paragraph  beglnniDg  "Act  1908 
flii.'%  third  VtoB  slKmld  read:  "ad),  and  835,000 
§ar  Imp.  ^bove  LewistoD,  OS,  546, 3875." 

(PacelBS7.) 

OOX^TOCBIA  RIVKE  AND  TRIBUTABIB8, 
^noVg  CSULO  FAIXS.    (WW-S-p) 
KI^OINEBRS  (Chief  of).— Add  reference 05, 762. 

Ol»BBATIONS: 

lOOfr-OB.    1,180  c.  y.  bowldaw,  In  last  line,  W 


1900-10.  Insert  after  "Rapids,"  In  second 
Udb,  the  following:  "Homly  Rapids  and 
I>evila  Bend  Rairfds." 

(PasBiaas.) 

OOI-UHWA  BIVEE.  UFFBB.    (WW-0^) 
QOHHBRCE.— Tbe  1898  lelBwnce  is  88, 8384. 
«»0V8ICAL    CHARACTERISTICS.  -  Third 

paficrftph.    Add  reference  88, 8383. 
3tJjtVBYB.— Maps.    Omit  references  to  pagei 


_  BITNB,      »OCK      MI-AND 

^HII^FIDB  TO  VOSTBB  CBMMK  RAFIDS. 
t9MBB»  (WW-O-a) 
OPBBATIONS.-18B6-07.    Boom    was    imder 


(Page  1089.) 

^.jg^t^VnBIA     BIVEB,     WBNATCHfflS     TO 
^^jiniDOBPOBT*  WASH.   (WW-2-t) 

OFBBATION8.-1910-12.    Entlat     la     «««* 

cmAJMBiA    HITHB,    BBIDO»OBJ«a^ 
KHTTU  FAIXS,  WASH.    (WW-«-«) 

PBOJECT.-Correct  referanoe  Is  to  H.  !>•  1<^ 

ootti^ad. 
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(Page  1640.) 

roiTNGS     AND     KUkSKOINB 
ORBG.    (WW-6-a) 

PLANS.— Klaskulne  Is  correct  speDing. 

SURVEYS.-Reference  is  90,  299L 

(Page  1641.) 

CLATSKANIB  RIVBK,  ORBG.    (WW-»0) 
COMMERCB.-In  1906  it  waa  10,309  tnu. 
PRIVATE  WOBKL-Seoond  pangnpt.    Low 
water,  not  mean  low  water,  is  oomctT 

SCAPPOOSE  BAY  AND  CRBBK,  OBBG 

(ww-2e) 

SURVEYS.— Au.  by  act  June  8, 18B6,  not  18M. 

(Page  1642.) 

WDLLAMBTTB     RITBR     ABOVE     PORT- 
I*AND,    AND    TAMHnx    ABTD    LONG 
TOM  RIVERS,  ORBG.    (WW-ao-b) 
COMMERCE: 

In  the  Blxth  paragraph,  the  1908  referanee  is 
08,819,2262. 

In  the  seventh  paragraph,  the  1908  referanoe  is 
to  08, 81& 

CONTRACTS: 
1W5.    The  reiBienoe  is  to  76,  ii,  eea 
1808.    The  contractor  is  **Nonnite,  Fastabend 
and' McGregor." 

(Page  16«.) 

ENGINEERS     (In    ohaige).-.Add    to    Mai 
Mdndoe's  reports  09^  39^^ 

LEGAL  PROCEEDINGS.-Add  refcnooe  08. 
692.  ^ 

OPERATIONS: 

1852.    Wing  dam,  not  Wing  dams,  is  probtWy 
correct. 

18n-72.  Add  refarenoe  7!9, 984. 

1879-80.  Scraping  on  5  bars  only. 

1805-96.  Over  2,000  snagi,  not  1,000^  to  ooitBCt 

189^K)0.  Over  8,700  magBremowl. 

(Page  1644.) 

1906-07.    Careys  Bend  is  correct. 
PRIVATE     WORKS.  -  Second    paragraph 
Willamette  Transportation  and  Looks  O).  b 
correct. 

(Page  1646.) 


AT  wnuui 

(WWiaiM) 

PHYSICAL     CHARACTERISTICS-I 
ette  FtoUs  Cnal  snd  Lods  Co.  is  onm 

wnj.AMiPrrM  rivrr,  orsg.    aj 
oRBGONcrrr.  (ww^av*) 

COMMERCE.-RelBRBiee  to  tomup  b  j 


TUALATIN  RIVRR,  ORBG.  (WW^? 
SptfBngfaaaaittwmhewwftlL 

I 

(Fl«B  1647.) 

TAMHUX.  RIVRR,  ORBG.   (WW.»«i 

PLANS.— Pint  paragraph.    Add  rcferecw 
fi^TAS. 

SUBVEYB^By  M^  Mtohler  la  1S74. 

(Fl«Bl648L) 

OPERATIONS: 
1900-01.   AddniBranfle01,l56& 
1907-08.    Grouting  l/XW  aqnan  fcrt  d  p 
mBQtfaeomoL 

(F^164gL) 

COLITMRIA  RIVBR^  CHUG.  AHD  WA^ 
DREDGING  PLANT.   (WW-4M 

PROJBCT&-.IiiehxlaB  tender  and  scotn. 

LBWI8  RIVRR,  WASH.    (WW-44) 

COMMERCE.-8iiiall  boat,  not  small  M 

Woodland  to  BaB7<3B. 

>).— M^.  W.  L  m. 


ENGINEERS  (In 
oofreet. 


(Pa«il6tt.) 

PHYSICAL  CHARACTERIBTICa-S«8 
Pinsn^b.    BmI  Fofk,  sot  Sootlr  Fort 


(Pa«il66L) 

COWUTE  RIVRR,  WASH.   (WW-4») 

ENGINEERS  (In  ehane).— Mai.  Fiak  mcrt  ? 
UMto9&»S849. 

ENGINEERS   (AsBtotaala).-Habenlb=  s  ** 
pert  t»  1880  takes  matinee  SOk  sm 

OPERATION8.-1911-li     Jetty,  not  r^ 

repaired  at  Keegaaa  Bar. 
PROJECT8.-8eooiid  pv^nph.    kfprrry 

tfan  oombioBd  bf  Mt  of  1908. 


PROJECTS.-Paragraphbeglniilnt«BB..M99.»' 

Estimate,  $466,000. 

SURVEYS.-Paragraph  beginning  "Prt.eaK.aa. 
act  June  13, 1902."   Add  reference  04, 8664. 


( 


) 


BAKBR8  AND  WILLAPA  BAT8»  Wi^ 
CANAL. 

PLANS.-B7  Capt.  PkmBii,  188S,  bcanot 


"^^-i^ili-^i?-""! 


NOTES. 
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XX.— SEATTLE,  WASH.,  DISTRICT. 


CPrngtim.) 


(XX-107). 
tawBwtth  b  oorreot. 
,  Alaska  (XX-18B). 
iMaewIlh  taoomot. 


(Fa«B  1876.> 


BBLUNGHAM  BAT  AND 
(XX-108) 

SNOnnSBRS  (AsiistaatB) 
Pope  is  oonect. 


WASH. 

f^ranota  A. 


(Pace  1057.) 

<XX-«M). 
lioi'owltJi  iscoffiaot. 

TO    OOLOfMA   RIVBB, 


pangnpli.  Cmai  MJBB¥  kng 


AlfD  BAWNm.  WA8H« 


COmCBSOS.— In  laih  m  SS.  and  30  aallfaig 


CONTSJLCTS. 


1800.    Dlokiiiflao  oonttaet,  pQaa 


(Paes  1670.) 

SPOKAMB  BIVBS.  IDABO.    ( 

ISNOINBBBS  (In  oliarge).— 
port  for  1898. 


lOT) 

is  to 


<FBeB  1070.) 

f^BAlf GBIX  NABBOW8»  AUISKA. 
(XX-lM-b) 

PHYBICAL     CHARACTERISTICS.  —  Fim 
pgmgrHkh.    Omit  relareiioe  to  page  8157. 

8t7BVBYS.-Fimi  line.    Omit  «<(lea«tli  to  be 

aoo')." 


<Fl«elfl6&) 

BNOINS9S8  iCbMO'-^nm  MM 
707,  787;  and  Ike  1910 


^0»968» 


(Face  1680.) 

YtTKON  BITBB,  ALABKA.    (XK^188) 
BtTBVBYS.— Omit  lelenDee  l»i  1187. 


YY- — ^INSULAR  RIVERS  AND  HARBORS. 


<PflCB  1886.) 


BayunoD  R.  (YY-«>  «• 
Hawaiian  Manda:  1*® -~  — 
Migemant  of  the  landmarka 

(See  copy  an  ii««t  P"»"*' 
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HAWAIIAN  ISLANDS,  PACIFIC  OCEAN. 


1  Kauai  laid. 
9HaiialelB.(l) 

3  Kealia  B.  (1) 

4  Hanamaulu  B.  (1) 
A  NawlllwniB.(l) 
6KoloaLdc.(l) 

7  Hanapepe  H.  (1) 

8  Waimea  B.  (1) 

9  Kninnkalil  Chan.  (1)  (10) 


TTIO  Nlltaaulsld. 
TTll  KULdc.(10) 
TT 13  Karnnwlionn  B.  (10) 
TT 13  Ncmopapa  Ldg.  (10^ 

TT  14  Oahu  Uld. 
TTlff  LatoB.(14) 
TT  16  Kahana  B.  (14) 
TT  17  Kaneolie  B.  (14) 
TT  18  KaUua  B.  (14) 
TT  19  Walmanalo  B.  (14) 
TT  90  Maunalua  H.  (14) 
TT  91  Honolulii  H.  (14) 
TT99KallblH.(14) 
TT  93  P«ari  H.  (14) 
TT94PokalH.(14) 
TT96  WalaliiaB.(14) 
TT  96  WatanM  B.  (14) 

TT97MolokalIsU. 
TT  98  Kalaupapa  Ldg.  (97) 
TT  99  Halawa  B.  (97) 
TT  30  PaiMo  Cban.  (97) 
TT  31  Pokoo  Ldg.  (97) 
TT  39  Kaiinakakal  H.  (97) 

TT33LaiialUld. 
TT  34  Kalohl  Chan.  (33)  (37) 
TT  35  Halepalaoa  Ldg.  (33) 
TT  86  Blanele  B.  (33) 

l^T37BfaulI8ld. 
TT  38  Honokahan  H.  (37) 
TT  39  KahulQl  H.  (37) 
TT  40  Keanae  Ldg.  (37) 
TT  41  Paeokahl  B.  (37) 
TT  49  Ktpahnln  Ldg.  (37) 
TT43  LaP«roiueIidc.(87) 


B.(37) 
Iidc.(87) 
lilC.  (87) 

B-(47) 
CoveIidc.(47) 


(80) 


44 
48 

46 

47 
48 
49 


80  Hawaii  IsML 

81  Honoipa  lidg.  (80) 
89Awa^B.(80) 

83  Walpk>H.(80) 

84  Lattpaho»ho»  lidc- 

88  HBO  H.  (80) 

86  Knhlo  B.  (80)  (58) 

87  KeavliOQ  lidf.  (80) 
88PiinalUQH.(80) 

89  Hannapo  H.  (80) 

60  Kaalnalu  H.  (80) 

61  Hoopoloa  I^.  (80) 
69KaiUiakoB.(80) 
63  KMlakekna  B.  (80) 
64KaaiiaB.(80) 

68  Klhoto  B.  (80) 
66KawailiaeH.(80) 
67  Mahvlnma  Ld«.  (80) 


(PafBl6870 

BIAT  AGUBS  HABBOB,  p.  B.  (TT-90) 
SNOINBEBS  (Cnitof  ofX— Tin  I»7  Riasa 
atoo  07t  807. 

(Pl«Bl688.) 

HONOLULU  HA^BOB,  HAWAIL  (TT-4J1 
APPROPBIATIONS^BafeRDOe  to  tbe  IX^ 
Hem  fi08»  2864,  aSM. 


(PasBiaoo.) 

HILO  HABBOB,  HAWAH.   TT-7S) 
APPBOPRXATION&— BflfenoeB  to  I9i2  itm 


\  ^ 


PART  VII 
CONSOLIDATED  FINDING  LIST 

VOLS.  I  AND  n 


United  States  Rivera  and  Harbors,  Fortificatioiis, 

Bridges,  Wrecks,  and  all  otiier  data 

in  Pages  1-2846  of  this  Indei 


ALPHABETICAL  FINDING  LIST. 


NOTE. 


he  f  oUowiiie  liat  is.  In  the  nutiD,  ut  alphAbetlctd  airangemoit  of  the  vamea  rrf  tbo 

enrajTB  hartwM.  or  places  of  the  United  States,  as  found  in  Vols.  I  and  1 1  of  this 

ei,  with  the  addition  of  special  references  to  data  relating  to  fortifications,  bridces, 

::k  removal,  harbor  linee,  etc.,  as  found  In  the  two  volumes  of  this  Index.    The 

les  of  Bpecial  subjects  found  in  the  two  volumee  are  also  listed. 

ach  name  is  usually  followed  by  (a)  the  district  letter,  (b)  the  district  number  of 

wauirwav,  and  (c)  the  page  number  of  this  Index  whereon  furtbsr  informatioD 

:eming  the  subject  is  found. 

bis  finding  list  does  not  contain  refarencM  to  special  points  embraced  by  a  water- 

,  oxceptinafewinotoncesi  as  for  example,  the  iustAncesof  the  Ohio,  Uisouri. 

iiffiippi^  and  the  Columbia.    The  abstracts  coucemiug  these  vatenraya  have 

r  own  indexes,  and  in  this  finding  list  the  page  reference  is  to  the  pa^  of  this 

ex  whereon  the  special  index  contains  the  waterway  or  waterway  point  name 

n  herein.    A  star  (•)  follows  the  page  reference  in  all  these  cases. 

haludexhaa,  as  far  as  practicable  preserved  the  different  spellings  of  Waterway 

i«.    For  example,  on  page  131  of  this  Index  three  different  spellings  are  giveia 

Potonowut."    These  different  namee  are  listed  herein. 

The  different  namee  or  titles  given  waterways  have  also  been  preserved.    On  page 

of  this  Index  "Smyrna  River"  is  listed  also  as  "Duck  Creek,"  M>d  this  water- 

'  la  found  under  both  titles  in  this  list.' 

OMpouMnWoKDs.—CMDpound  words  are  listed  generally  according  to  the  inilliU 

ho  fiiBt  or  prefix  word.    For  example,  Bay  Pompadour  is  listed  in  the  B'a.    The 

'e  generally  used  prefixes  are  Bay,  Big,  Bc^e,  Brood,  East  ForL  Lake.  Little, 

'BT,  Middle,  New,  Nwth,  Old,  Saint,  San,  South,  Upper,  West,  White. 

?J**if'^T'°*  ^^i°S  U<t  the  tOus  Una  "rlrtc"  doB  not  pmna  a  drtnttmUM  ot  wttniae  IuuimJ 
iTOs  iiM"'ociBn,""l»k«  "  "b«y,"or  svon  "gull,"  Thm  ban  tadtacrlmlnM* n» of  aueh  i'r>rdsa3 
M,  l»roii,""rlTi«,""breneh.^' "brook,"  rad-'Jlouib."  Tb«  reports  h«v»  us»d  the  name,-' j>oim- 
(iv«i  to  a  wsiwwiy,  K)  that  thaclBuname  dOM  notlndlesM  Ibo  phrstoU  oharaolw  oi  tbn  ttrmm 
thbig  Ilka  ttn  fallawlnc  maaninra  to  be  tmOM  to  the  terms  i^*^_<'; 


^^ — ,r- --~>-"v-mH»uMj«iuA  tiniaiiovliiAmeaiiliuBlo  baappLM  to  the  terms  i«™^^^  —- 
™^-BlnMuwlthoh»niiBloro«aae<jtJonTorMleirtI  niUa from  moulh  equal  to  beBrinjrlwoo.  .__ 
"<n*^b^iDocliwi1dabTilde.   (Ses  PanaiuB Cuvl  dlnMUJaaa  on  p.  ftsn  of  tbis  lodex. i 
™T5.?!??*.''™  """^  '■*  "  •««•'  1  "n"'  «q'»l  •<»  biwins  but  one  of  tba  largot  BMBtashipi, 
iTac-CHmoilmsiaaeUoototBt  iMstl  mOieqinl  to  b«iiBi«a9hfpDt  notmore  tbu  lUO  Ion 

^^l^JH}'^  profltable  for  wUarpowsr. 

S^Ji7.r™*.""'*"°"*P™*K»*'lsforw«t«rpowar.  ,      „        ., 

HidiUtkn  of  Romao  DiUMrala  toUowlns  a  elua  term  al  a  ittaain  eoold  Indlcala  its  sltoathin  wit 
n  o  I",?!S"™''^'»d»ol  watar,  /ilnKnUtoa,- Delaware  H1t«  (I).  aow»  dlrectlv  into  th 
^k.„i2??"i^'™'(il5,  Bmh  Into  a  primary,  or  Iota  tha  Dalawara.  cSfcafo  Blvar  (III).  How 
Iba Qnat Ukm (U), and tba latlar latotfae SL  lAwrme* (D.-J.  U cC. 


GENERAL  FINDING  LIST. 


I 


aduMMkMi 

■DdNo. 
...  A-M... 

i,» 

i.itw 

i,w 

I,JM 

l,»«l 

!,«• 

Ad«n«Cr,L«. 

AdMiuCr,ir.C 

Appro. 

BMisa 

.  B-«8-d.... 
.  M-aM 

VoLMd 
!-•" 

«Cora,Md 

...  J-OW.... 
..  DD-SW. 

,-ll,WB 

UBiiubhUN.T.i 

1B,S.C 
dMIl,WuIl.l 

[ubOTliM. 

..  M-O.... 
..  J-1»T... 
..  B-B..... 

i,*n 

ii.»a 

t,»« 

I.  Ml 

AdaiiuLutdliiK.VI 

AoM  8.0,101011 

(B«eBOt«,p,38M.) 

-  tm 

....i,ij» 

.  LL-W..-. 
.  LL-W. 

.  00-4aD. .. 
,  AA-7*.... 

SX'.':.""'... 

AtalcH^HIeli 

Acwma^MMi 

1,107 

..,.i,ioao 

JUQUBhlK    CBl-dt, 

Acsacr  Cr.,  Tmid 

Aius  CallHite  Cr.,  Cal. . . 

I,B4S 

itMiu  Uneoln  HiMiM. 

u,ra»,aoM 

I,8« 

...i,w.3aa 
".»» 

...I,JW,TO 
!,»» 

.  YV-180... 

AlmapM  H.  uid  B..  Wb. 

-...I,18» 

met..  Item 

...  AA-HM. 

Am^ 

.  .ii,an 

»PPn> 

HonliiM,N.J 

...'i-it""^ 
r-i**..- 

Alu»i>t*ft..Wta 

.  MM-M-.. 

...  i.tswy 

AhpabCr^Cal 

...1, 1071* 

kmrCNOa 

...  0-M8... 
...  K-W.... 

I,S»9 

.U,»Ml,aiM 

.11, 1801,1818 
.  AA-IS-I... 

,1»S5,1>7D 

t""^ 

imKCo,T» 

B<.(uiul  to  connect). 

AlBl»tii>Bvou,La 

AlalMuma 

(BWBOles.p.  2801.) 

1,8*8 

...1,373,380 

H.a»i 

lUiilcCt^Tl 

"-^'^"* 

'■*" 

i.Me 

.  P-304 

.I.S71,«01 

.-.[1,1139 

AUqua  Baron,  Fla.  (bag 

at  mouth  of) 

AUqnaCr^na 

Alalaltdld  Cban.,  BawaU 

AlaiiwiUCr..Cal 

AlamoUB^CaLi 

isas 

..-.[,  I«SS 

Cr.,Hont 

;a*.iioi«,p.MiT.) 

JuB^La... 

...  OtMll. 

LIMB 

.  TT-fi3...-l, 

,  i»8,isaa 

..-Il,12&3 

(S»i»t«,p,28M.) 
""Bwoa.TM.1 

O«I»l«,p.3S08.) 

im.Bnneh.Mo 

lSMIBt«,p.J8ia.) 

...  00-UJ. 

1.1038 

Alanil«utlU,W««li 

(S«  not*,  p.  SMI.) 

.  ww-«a... 

WW-fl8-«. 

....i,i«a 
-...i,iMa 

...ii,ai4a 

Alukat 

J, 

W.  Bualtoo  Sonnd 

to 

..  H-m... 

um 

,  aMi,«i7- 

AlatMB..AIMk> 

,  xx-m... 

....i,HMW 

Al 
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DiBtriot  VoL  and 

and  No.  page. 

Albany...^ (HH) i,  ion* 

Albanyy  N«  T*t 

tiarbOTlliwfl 11,2253 

Albany  Falls,  Mont (WW-2) i,  16ie» 

Albemaile (HH) 1,1071« 

Albcmarie    and    Ciun^ 

peakeCanai I/-173-1 1,436 

Albemaile    and    Clicaa- 

peake  Canal,  N.C 1^251 1,413 

h-Mi 1,413 

Albemarle  and  Chesa- 
peake Canal,  Va Ir-188 1,412 

L-243 1,413 

Albemarle  Sound,  N.C...  L-219 1,413 

M-l 1,454 

(See  notes,  p.  2796.) 

Appro 11,2292 

Bridges 11, 2139 

WiedcB 11,2263 

Albemarle  Sonnd,  N»  C, 
and  Atlantic  Ocean 
(communication     b  e  - 

tween)(Croatan  Sound)  M-2a-b 1,459 

Surveys,  appropriatloDS 11,2279 

Albemarle  Sound,  N.  C, 
to  Norfolk  H^  Va^ 
tiuough   Currituck 

Sound L-173-1 1,436 

Navigation  rales 11,2041,2107 

Alblna,  Ores*! 

Harbor  lines 11,2253 

Albion  BnCal TT-143 1,1556 

AlbroCr^Va L-145 1,412 

Alcatrai,Ft 11,1801 

Alcatras  lald^  Cal*t 

Forts 11,2005 

AleonyB^Ga. 0-352 1,535 

A]denBun,Pa J-816 1,337 

Alder  BrancluMd J-439 1,334 

Alder  Cr^Cal TT-140 1,1656 

Atonnlhaha  Chan^  Ha- 
waii   YY-62 1,1686 

Alequa  Cr.,  Fbui 

Bridges 11,2139 

Aleiander  Cr^  La. S-267 1,683 

Alexander  Cr^  Tenn AA-137 1, 849 

Alexandria (HH) 1,1071* 

Alexandria B^N.T RR-67... 1,1403,1535 

Harbor  lines 11,2253 

Alexandria  Canal,  O.  C« 
and  Va«  (canal  to  Wasb- 

Inirton) K-46-h 1,381 

Alexandria  H^  Va K-16-1 1,381 

K-ifi-g 1,381 

Alexandria,  Ytut 

Harbor  lines 11,2253 

Wrecks 11,2263 

Alexandria,  Va^  to  Mary- 
land side  (channel) K-46-J 1,381 

Alser  Slougb,  Wasb WW-«4 1,1615 

Bridges 11,2139 

Algiers (HH) 1,  lOH* 

Algiers,  La.t 

Wrecks U,  2263 

Algonuu   SeeAlinapee. 


JDlstrict 
and  No. 

..  lOC-26. 


PP-93. 


I, 


AlKoma,Wls. 

Appro. 

Algonac,  Bach. 

Attiambra  Shmcb,  Cal»s 

Bridges ii,2.<( 

AlkattCr^Bfont. GO-«40 i., 

(See  notes,  p.  2817.) 
AlklPt.,Waalia 

Harbor  lines L, 

ADabaliaBnGa C>-478 i 

AHapatia  B.,  Fla. F-359 i 

ADeglieny  and  Bfionons** 
bela  BSn  Junction  wtili 
Ohio  B.  at  Plttsbmsli, 

Pa FF-5 1 1 

ADeglieny  Ctty*  Pa-t  | 

Harbor  lines. X\ 

Allegheny  B (OC) U 

Allegheny BnPa FF-20....i,  laci 

FF-ao-b :i 

FF-at^ u\ 

(See  notes,  p.  2812.) 

Apx>ro. n.  ^ 

Bridges ii,  2i4j 

Harbor  lines n.i 

Allegheny  B^  Fa.  (build- 
ing locks  and  dams) FF-ao-d....   i. 

Allegheny  Bn  Fa«  locica 
and  dams  on  (operatliis 

andcare) FF-20-e l,'.^ 

Allen  Branch,  Bfo OCh-60 1 

Allen  Cr.,Va. Lr^364 - 

Allen  Cr.,  W.  Va £E-<32 

Allen  Fresh,  Bid K-«9.. 

Aliens  Cove^  Me A«68 

Aliens  Cr.,  N.  C Lr-300 -^ 

AUequa Cr., Fla. Qr96 »: 

Alley  Cr.,  N.  T.i 

Bridges 1;  ~ 

AIHgator  Bayou,  Ark. Y-19.. 

Alligator  Bayou,  La 8-106.. 

S-119.. 
S-127.. 
S-265.. 

AlUgator  Cr.,  Fla P-271 

AIHgator  Cr.  opposite 
McCleilanvlIleb  S.  C, 
and  Charleston  H.,  S. 
C    (Inland    waterways 

between) N-aQ3-b 

Alligator  Cr.,  8.  C N»aoi i  =^ 

(See  notes,  p.  27B6.) 

Appro - 

Alligator  Head  H.,  Bfat»- 

gordaBnTex U-47-a 

AlUgator  Lake,  La. S>737 

Alligator  B.,Fto P-2S9 ^ 

AIHgator B., N.C lC-7 U< 

Bridges -• 

AlllgatorB.,8.C N-aoi 

Allisons  Cr.,  8.  C N-132 >^ 

AHonytr   See  Alloues  Bay. 
AllouesBnWIs LL.--ift>r 


i,i 


^4 


(See  notes,  p.  2836.) 
Harbor  lines. 


ii- 
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wct-ir.j 

*pp" 

..  i-e.... 

..  (HH).". 
-.  L-Ht.. 

..  j-ine.. 

..  PP-BO.. 

VoL«nd 

...i.a».jm 

u,»so 

u.a« 

'.lO"* 

!.♦" 

i.s« 

AnMnm,U^1I.T 

F-«... 

ToLtnd 

i.a» 

iondCr,T« 

»h<HW«Cl,lU... 

ai»H,Mldi. 

^ppro 

AinMCr,N.J.i 

BrWw.. 

u.a*i,JiM 

W««. l,8M 

XX-I«Hk-...I.I«7B 

l.i»3 

".aw 

I.  IMS 

•m  BruMh  of  PoMtoai 

E-M-0. 

*Pt^ 

■  B,e,«,dB,Owc  W-il.. 

•K,On« 

".lOM 

i,Ma 

i,as 

u.ai« 

..i.tu,ui 

4431U,33H 

t,a» 

1,M4 

.,..1.1071. 

1.1W 

i.<w 

!,  WM 

I.1M1 

..  AA.J8-). 

..  o-««.. 

;!'tcc)V.'.' 

E46... 

1.  [cuBl  to  eoDiwet 

FUd 

ii,ao»,a»7 

C-*-t. 

AnataiMcClwn^Ta..... 

..  AA-lfr* 
..  (MM.. 
..  (HH).. 

BrWp. 

An>bi»cH,Ta 

YY-ai. 

«ud-) 

p-a»« 

(s»i»i«,p.an.) 

P-sas-. 

P-3M.. 
P-338HI 

1,  90S 

■mo,  Ohio. 

»a,p.l 

■  ■  DD-UT 
..  YY-IW 
nd 

..TT^. 

ADckrtoB^FIk 

..,....l,S71 

i.aoa 

t.I071* 

(8«iiol«,U.W»l.) 

AndnwaiCr.,N.C. 

Amdovn  Sew*  Bnuch 

(HH).. 

i,ian» 

M8IOO«h.t«..... 

..  TT-a».. 

..  (HH).. 

....1,1071. 
ll,1107,»U 

f,J34 

bn»  Clua.  (•.  N 

B-OO... 

...1,9M,«8 

wtekCuulandB^Ha 

A-«»-« 

A-W. 

1.W.SX 

(s.notai.'ii.aMB.) 

P-4.-.. 

..ao-jH. 

8. 

..l,H«,S7S 
1.10M 

1,1033 

i.iMB 

.1.1J77,1M9 

Uivn* 

l.lflO 

(SmdoW,  ll.MOl).) 

(1^  DOM.,  11,2819.) 

ntrtai.  Fork.  Mont 

..  oo-ao. 

•M 

..  BU-M. 

AivellM^C^-< 

Aa««lo  SMosh.  cy 

An«l«aillCt,FU. 

TT-ai.. 

•l-HbiliCoiiuii.) 

I,1(I71* 

!"«».. 

■J<.Toi.b««l(nB); 

ll,2»l 

11,1253 

■*»«^u:... 

■  o^ 

Bridgw 

8-an.. 

I.« 
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District  VoLand 

and  No.  page. 

Annlsgnam  H^  Mw B-47 1,61 

Bridgw 11,3170 

Anoka (HH) 1,1071* 

Anaona  Cr^  8.  Dak 00-355 1,1027 

(See  notes,  11, 2815.) 
Antelope  Cr^Kana 00-1374 1,1035 

(See  notes,  11,2823 .) 

Antelope  Cr^  Mont 00-456 1,1028 

OCMQO 1,1029 

00-021 1,1020 

(See  notes,  11, 2816, 2817, 9810.) 
Antelope  Cr^Nabr 00-013 1,1032 

(See  notes,  U,  2819.) 
Antelope  Cr^  N.  Dak 00-777 i,  1031 

(See  notes,  11,2818.) 

Antelope,  Cr^S.Dmk 00-009 1,1031' 

00-006 1,1032 

(See  notes,  11,2818, 2819.) 

Antelope  Cr^  Wyo^t 

(See  notes,  il,»19.) 
AnthonyaCr^W.Va EE-U2 1,064 

Antipoison  Cr^  Va K-1Q9 1,374 

AntlsCr^Pa. J-E37 1,337 

AnvkkIL,  Alaska. XX-238 1,1057 

AnyaffUkIL,  Alaska XX-173 1,1056 

AowaCr^Nebr 00-939 1,1033 

(See  notes,  11, 2819.) 

Apalacbee  B^  Fla Q-7 1,611 

Apalachleola,  Fla.i 

Navigation  rules 11,2041,2107 

ApalachleolaB^Fla. Q-20 1,011 

,  Q-20 1,614 

(See  notes,  11, 2800.) 

Wrecks 11,2283 

Apalachlcolo  K.  and  St. 
Andrews  B^  Fla«  (chan- 
nel between) Q-36 1,623 

Apalachlcolo Bn Fla. Q-31 1,611 

(See  notes,  11, 3800.) 

Appro 11,2293 

Bridges U,  2142,2160 

Wrecks 11,2383 

Apalachlcolo  B^  Fla«  (In- 
cluding Chlpola  B.) Q-21 1,016 

Apalachicola  B.  (Includ- 
ing the  cut-off.  Lees 
Slough*  and  lower  Chl- 

polaB.) Q-Zl-<i 1,610 

Apalachicola  B.  (Includ- 
ing the  cut-off.  Lees 
Slough*  lower  Chlpola 
and  upper  Chlpola  Bs., 

Fla.) Q-21-C 1,618 

Apalachicola  B.  to  St. 
Andrews  B^  Fla.  (watei^ 

way) Q-26 1,611 

Apalachin   Cr.,   Fa.  and 

N.Y J-050 1,330 

Apes  Hole  Crn  Md J-38 i,331 

Apopka  Bun,  Fla P-51 1,509 

Appalachee  Bn  Ala R-16 1,046 

Appalachee  B.,  Ga 0-294 1,  635 

Apple  Cr.  (HH): 

(See  notes,  U,  2827.) 


District  VoLei 

and  No.  p^i. 

Apple  Cr.,  N.  Dak OQ-0B8 1,10 

(See  notes,  11, 3815.) 

Apple  Cr.,  Ohto DD-401 i,9S 

Apple  B (HH) i,ir.« 

(See  notes,  U,  2827.) 

Apple  B.,ni JJ-a3 Iffl 

Apple B., Wis KK-9 i,:2<^ 

Appletree Gut, N. C Ir^SB i,c< 

Applleatton,  Engineer 
School  of ii,aa»,3Kr 

Appomattoi B.,  Va L-150 i,ti 

(Seenote8,U,2796.) 

Appro S,a: 

Navigation  rules li,aMi,2r 

Wrecks it  235 

Appomattox  B.,  Va.  (Po- 
tersburg  to  mouth) Ir-150 Id 

Apponang  H.,  B.  I C-ti i,  107.::. 

Apponaug B., B. I O-OO l." 


i,:cr 

I./ 

.i,w,r 
...iisa 

...fi.?.c; 

...a.  as 


Brid«BB. 

AppMieganaett  H.,  Bfass. 
,  Apponegansett  Bn  mass. . 
Appoqulntantnk  B.,  Del. . 

Appro 

Bridges 

Wrecks 


0-96. 
I-Ol. 


Appfoprlattons 1,31;  11,2039,  aK 

Forts. U,  1796ii7»,i<: 

Panama  Canal %T^ 

Permanent  annual— 

Oauging  Miss.  R.,  etc ^ n,& 

Maintenance,   South 

Pass,  Miss.  R u,2^ 

Snagboats,    dredges, 

Miss.  R Ii,2K 

Snagboats,  Ohio  R Il» 

Snags,  Miss.  R it^' 

Sunreys,  Sooth  Pass, 

MiB8.R fi.> 

Permanent  indeOnite— 

Canals,  etc fl,> 

Wrecks h.> 

Rirers  and  harbors ii,aMi,l> 

Relation  of  worlcs  to 

one  another kr* 

Wrecks,    snagboats, 

dredges,  etc a.  ill 

States,  contributions  by; 

waterways ii,aMl.r'. 

Summary ii^i, 

Aoneduet  Bridge,  D.C il,aB8ti4 

Harbor  lines ^^ 

Aqueduct  Bridge  to  MU 
▼emon,  D.  C.  and  Va.: 

Road ii,aD«r 

Aqueduct,    Waahlngton, 

D.C ii,aoio^»r.i« 

AqulaCr.,Va. K-107 i,ri» 

Appro 8,& 

Bridges ii,2i<L-- 

Arago (GO-a) 1.1^-'' 

Aransaa  B.,  St.  Charies 
B.fTe«. U-«7-d. *' 
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uuas  B^  Tn.. 


District  Vol.  and 

and  No.  pagn. 

17-67 1,7» 

U-67-« i,760 

msasH^Tcs U-87 1,735 

U-«7-a 1,76© 

insas  Pass  H.  to  Bock- 

t>rt»Tex U-67HS 1,772 

insas  Pass  to  Coipus 

hristl,  Tcs.  (inrhnitng 

urtle  Cove  Chan.) U-6»-b 1,773 

nsas    Pass    to    Pass 

avaUOtTUL U-38-f 1,7M 

nsas  Pass,  TUL U-67 1,735,709 

U-47-a 1,7«» 

Appro 11,2295 

nsas  Pass,  Tn.  (dsep- 

ater  barbor  at  Haibor 

M.) U-«7-b 1,772 

nsasBi^Tn U-60 1,735 

pahooCr^Colo 00-1033 1,1083 

ratB^N.C N-51 1,499 

itaJEU,La S-23. 1,601 

nckJe Cr^ Fla. P-247 1,571 

uUaH^Mleh 00-52. .  .1, 1377, 1408 

Appro 11,2206 

dCri^Fla. P-163 1,570 

biers (00-2) 1, 1038* 

liersCr^8.C N-200 1,501,529 

Appro 11,2292 

tiers  Hope  Bi^  Va L-116 1, 412, 422 

[See  notes,  11, 2795.) 

Appro U,2201 

ti.    Memorial;    Vallesr 

}Tge,TtL 11,2040,2096 

sCr^La. R-06-a 1,647 

:fboH^P.B YY-26 1,1687 

dboBnP.B YY-26 1,1685 

aeuseCr^N.C L-267 1,413 

SMS  P.  I YY-122 1,1086 

Hands;  Inlgatton 11,2040,1067 

Reclamation 11,2040,2087 

Wymning  and  Colorado, 

appro 11,2297 

onas 

Held  servioe,  troops,  etc 11,2089,2047 

adelphla.     Ark.,     to 

onden  (Ouachita  B.).  X-2»-b 1,805 


Forts U,  1801,1816 

ansasCity (HH) 1,1071* 

See  notes,  11, 2831.) 

ansaa  Cr^  Wyo OG-1015 1, 1083 

anaaa  Levees (HH) 1,1071* 

msas  Bi^  Ark^  Okla^ 

dKans Y-2...^ 1,818 

Y-aK5.A 1,820 

Y-2-d 1,820 

Y-»-e 1,820 

Y-2-f 1,822 

(CC) 1,909* 

(GO-2) 1,1038* 

(HH) 1,1071* 

See  notes,  11, 2808.) 


District  VoL  and 

and  No.  page. 

Aflcansas  B>f  Ark.,  Oktak, 
and  Kans«— Omtlnned. 

Appro 11,2295 

Bridges 0,2142,3143,2213,2216 

Wrecks 11,2263 

Arkansas  Bi^  Ark.  (front 

of  Crawford  Co.  Levee)..  Y-2-k 1,825 

Arkansas  B.,  Fort  SmHIi, 

Ark. Y-2-J 1,834 

Arkansas  B.,  Ind.  T.i 

Bridges 11^2142 

Aricansas  B^  Uttle  Bock 

to  mouth Y-2-1 1,834 

Arkanffaw  B.,  Okia.i 

BridgsB li,3143 

Arkansas Bn Ptne Bhiff. .  Y-3-h 1,823 

Arkansas    B.   (lemovhif 

obstructions) Y-2-g 1,828 

Arkansas  (Stote) (HH) 1,1071* 

Afllncton B., Fla P-79 1,569 

Annamenti 

Defenses 11,1834 

AimeUs  Cr^  M ont. GO-568 1,1029 

00-706 1,1039 

(See  notes,  U,  2817.) 
Armorlesi 

Equipment 11,1814,2041,2133 

Armstrong  Bar. (HH) 1,1071* 

Armstrong Cr., Ga. 0-468 1,536 

Armstrong  Cr^  Pa J-601 1,335 

Armstrong  Cr.,  W.  Va EE-75 1, 963 

Army  War  CoHeget 

BulldlngB,  D.  C 11,2089,2066 

Aroostook  B.,  Me A-2 1,27,29 

Arrow  Cr.,  Mont GO-^556 1,1039 

Arrow  B.,  MonUs 
(See  notes,  U,  2816.) 

Arrow  BoclL (GG-2) 1,1088* 

Arroyo  Ckiiorado,  Tex U-73 1,736,774 

Arsenallsid (HH) 1,1071* 

Arsene  (Bayou),  La S-806 1,688 

Arthur  KlU,  N.  T.  and 

N.J 0-21 1,247,354 

0-2r 1,353 

(h-TI-h 1,354 

Appro 11,3200 

Bridges 11,2143 

Harbor  lines 11,2253 

Wrecks 11,2368 

Arthur  Kill,  Staten  Isld. 
Sound,  and  channel  be- 
tween Staten  Isld.  and 
N.  J.,  faieludlng  ehannel  \ 

north  of  Shooters  Isld..  a-37 1,358 

Arthurs  Cove,  Va. K-155 1,374 

Artichoke  Bn  Blase B«61 1,69 

Artillery,  Coasts 

Equipment 11,1814 

Arundel  Cove»  Md. 1-1163. 1,339 

Ashbrook  Neclc (HH) 1,1071* 

AshbyCr^Kans ".  QG-1192 1,1084 

Ashbys  Cr.,  N.  C lC-36 1  454 


As 
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Distrlot         Vol.  and 
andNa  page. 

Ash  Cr^  Conn D*75 1,141 

AsbCr^Kana 00-I855 1,1086 

(See  notes,  U,  2822, 2823.) 
Aah  Cr^  Nebr.s 

(See  notes,  ii,  2S20.) 

Aah  Cr^  Nebr.  and  Wyo. .  00-1076 1,1088 

Aah  Cr.,  S.  Oak.s 
(8ee  notes,  U,  2819.) 

AahnNM>]L,S.C N-244 1,601,637 

Appro 11,3302 

Bridges 11,3148 

Wrecks U,2a08 

Aahapoo  R^  S.  C.  (below 
Charieston  A  Savan- 
nah E.  R.  bridge) N-244-b 1,627 

Aahepoo  to  South  Edisto 

RSnMo8qiiltoCr^S.C.  N-243 1,637 

AaherForlcKy DD-«2 1,060 

Aahland«Ky (CC) 1, 

Harbor  lines 11, 

AahlandH^Wla LL-32. 1,1283 

Aahland«Wla LL-32 1,1306 

Appro 11,3296 

Harbor  lines 11,2253 

AahleyCr^Ga. 0-182 1,684 

Ashley  Pt (HH) 1, 1071* 

(See  notes,  11, 2832.) 

Aaliley]I^S.C N-314 1,600,633 

(See  notes,  11, 3708.) 

Appro 11,3303 

BrMges U,  3143 

Harbor  lines 11,3353 

Wrecks 11,3363 

Aahleya  Cove,  Va K-166 1,374 

Aahpool  Swamp,  N.  C N-36 1,490 

Aahport (HH) 1,1071* 

Aah  R^  Minn KK-323 1,1249 

AahtabuUH^Ohio QQ-31...1, 1401,1486 

Appro 11,2300 

Bridges 11,3148 

Harborllnes U,3358 

Navigation  rules U,  3041,3107 

Wrecks U,  3308 

AahtabuU  R^  Ohio QQ-32 1,1461 

Aahton  Chute (HH) 1,1071* 

Aaolin (WW-2) 1,1610* 

AapenEun^Md J-1130 1,330 

J-1132. 1,339 

Aaplnwall,  Pa.s 

Harborllnes 11,2263 

Assabet  Rn  Mass B-46 1,00 

Assateacue  Entrance,  Va.t 

Wrecks «, 

Aasawoman  B.,  Del.  and 

Md 1-82 1, 

Aasinnlbolne  Cr^  Mont . .  00-431 1, 1098 

(Soenotes,  11,2815.) 

AaslnplnkCr^N.J H-10 1,371 

Asalaciink  Cr^  N.  J H-4 1,371 

Bridges li,3143 

Aaslstantas 

Bivers  and  barbois 11,3041,3104 


DIstriet 
and  No. 


I,  Corps  ol li  Jr- 

Engineer  Troops ii.xs* 

Nav%mtkMi 


C-71 

(WW-2). 


i 


Appro 

Aaaonet  R^  Mass. 
AstorlavOrec 

Harborllnes... 
Aatronomleal       oi 
tionst 

Orsat  Lakes il.3D4 

Asylum  Sionshv  Cal TT-llO 

Atffhafalaya. (HH) i,:^ 

Atehalalaya  B^  La 8-400 .<R 

8-«0-a. -Tt 

(See  notes,  11, 3806.) 
Atchafalaya  B.  and   Mm, 
La.t 

Appro fi.JW 

Atchafalaya  B.  Ship 

Clian«,La. 8-491 i« 

Atchafalaya  (head  of)  to 

Fulton X-QS-^ "?• 

Atchafalaya  R^  La 8-203. i^ 

8-«5. iy 

8-«l >' 

8-«a. i'^ 

i.:. 


(See  notes,  11, 2808.) 

Appro.,  snags. ^^' 

Bridges ^-^ 

Atchlaon*  Kana (00-2) l^' 

Atherton (00-2) i.  ••• 

AtldnsB^Me A-239 - 

AtMna  B.,  Kennebec  M^ 
Me.s 

Bridges »*•« 

Atlaatle  Basin  (see  New 
York),  N.  T.: 

Harborllnes »'  - 

Atlantic aty, N.J 1-17 i.»  - 

Atlantic  City,  N.  J.  (see 
Absecon  Inlet): 
(See  notes,  li,  2794.) 

Appro 8'* 

Bridges Il,22>\23:-^ 

Harborllnes ^^' 

Wrecks it- 
Atlantic  aty,  Va.1 

Bridge --' 

Atlantic  HlghUnds,  N.  J..  O-60 i '*'■'" 

Atlantic  Ocean: 

Wracks "  "* 

Atlantic  Ocean  and  Alb^ 
marie  Sound,  N.  C« 
(communication  b^ 
tween)  (Croatan  Sound)  M-23-b... 

Appro.,  surveys 

Atlantic  Ocean,  waterway 

across  Florida. O-5i0-b.. 

(See  notes,  11, 2799.) 


u  -• 
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Vol.  and 


.i,S73 


District 

and  No. 
ancle  Ocaan  to  Gnlf  of 
ICEdeo  (canal  batwatn).  P-l^. . . 
andc     to     BUailiatnil 
Transportation 

ioutestoSeaboaid**)...  AA-18-k 1, 

■• (HH) !,1071« 

roodB.,G*. o-a4 1,684 

raChan^HawalL YY-«1 1,1085 

*»»«nFla Q^ |,«n 

[S«ezu>teB,ll,»(».) 

DlMBayoUfLa 8-«6S. 1,684 

thwfckCr^Fa $-899. 1,887 

dalMR^Olilo QQ-10 1,1461 

GiwR^MICli. PP-^58...  .1,1419,1486 

pista,  Ga.  (above),  Sw 

^onahR 0-3-<l 1,644 

pista,  Ga*  (Savannali 

•«) O-2-f. 1,646 

[osta  Nairowi,  Wlitte 

UArk. Y-a&-« 1,838 


Dlstriet  V6L  and 

and  No.  page. 

Aaf:uata    to    Savannah* 

Gai^  Savannah  B O-2-c 1,643 

Ai]f:iiatBnLa 8-193 1,683 

AiuabiaH.andB^Mteh..  PP-63 1,1434 

Appro 11,2200 

An  Sable  B^Mleh. PP*53 1,1410 

AnSablelUN.T E-80 1,177 

Austin  Bayou*  Tex tJ-37 1,736 

Austin  Cr.,  Kans 00-1108 1,1034 

Austins  Bun,  Va K-*108 1,874 

Aux  Bees  Seles,  Mich OO-^ 1,1400 

▲uz  Bees  Sdes  H^  Bflch«t 

Appro U,2206 

▲uz  Plain  B^  Wis KK-16 i,ia47 

▲uzvasse  Cr^  Mo 00-«2.. J,  1025 

(See  notes,  11, 3813.) 
AwaeU  H.,  fl.  I.1 

(See  notes,  11, 2846.) 

Aydelotte Branch, Md....  7-25 1,831 

Aseeun  B^  Alaska XX-186 1,i856 

AsunB. XX-186 i,i861 


bbCr^Pa. 

booflle  Brook,  N,H..... 
tenty  Cr.,  Mo 

(See  notes,  p.  11, 2828.) 

bylonCr^N.T 

chddor  Cr.,  N.  C 

chelorCr.,Iowa 

chelorCr^Mo 

{See  notes,  11, 2813.) 

ebdor  Cr.,  S.  DalGt 

(See  notes,  U,  2814.) 

ehelor  Isld.  Slough 

eheiors    bM.    Slough, 
Vash 

ckB.,Bttozl,BU8S !.!.!! 
Bridges 

ek  B^andsboro^IIss . 

ckB^Va. 

ekCove»Md 

tk  Cove,  Me.t 

Appro 

Bridges .!.!!!!.!!;;; 

Harbor  lines 

ek  Cove,  Portland  iil 
le 

*kCr.,lld..!! 


J-766. 1,336 

B-38 1,68 

QQ^liSO 1,1086 

P-68 1,228 

lC-170 1,456 

QQ-786 1,1027 

GO-84 1,34 


(WW-3) 1, 1618» 

WW-42 1, 1«1« 

R-78 1,646,870 

11.2144 

R-78-« l.WO 

Ir-238 *.«3 

J-18S *f882 


.11,3988 
.1  ,2144 
.11,2363 


Wrsoks 

Backer^  N.C 

Back  Cr.,  N.J. 

BackCr.,P».. 

BaekCr.,Ta.. 


Back  O^  Bf d.(eontlnued).7-1176. 1, 

7-1338 1,340 

K-10 1,373 

11,2363 

M-71 1,464 

M-307 1,466 

H-8 i,an 

1-87 1,300 

J-734. 1,836 

K-381 1,875 

I/-78 1,411 

L-ITB 1,413 

L-376 1,414 

SS^^v.  ..••••.••,  Wm, 

11,2383 

......  J-822 1,337 

A-164 1,28 

0-116 1,534 

O-301 1,684 

0-326 1,584 

0-436 1,636 

11,2144 


Wrecks 

Backer  Bun,  Pa. . 
Back  B.  Cove,  Me 
B«ckB.,Oa 


Bridges 

Back  B.  (Kennebec 


A.363 1,20,66       B«ckB.»Me. 


J-71. 
J-316 


.1,831 
.1,882 


Bridges... 

jr-244 <'333       BackB.,Md. 

Bridges.-.. 


J-357 
J-S81 


.1,883 
.1,886 


J-^88. *»83« 

J-047. *»838 

J-ll«r. *»889 

j-1187. *»a» 


A-220 1.28 

A-163 '.28 

A-230 *.28 

U,2144 

J-1067 ^.^0 

11,3144 

B-lfi8 *'™ 

036 *»*<*^ 


Back  B.  (Shaapscot  B.), 

Bfe. 

BackB.»S.C.... 


A-306 •'*« 

0-6 *»*® 


Ba 

2860      INDEX  TO  REPORTS,  CHIEP  OP  EKOINEERS,  U.  6.  ARMY,  1S66-1 


BMkB^Va.. 


DMrfet 
andNa 


VoLaad 


J,  412 

1,417 

Ir-U5 1*413 

Baek*  IL,  W.  Va.  and  Oa 

Bridgv 11,2212 

Back  Walar  Cr^  DeL  and 

Bid J-UQ 1,882 

Back    (WaymimUi)    B<* 

Blaaa 3*128 1,93 

BackWycBnBfd J-«l 1,834 

BacQlod,P.I TY-184 1,1868 

BadAie (HH) 1,1071* 

BadAnB^WlS KK-34 1,1247 

BadB^Bneh PP-71 1,1419 

PP-89^ 1,1488 

BadgwCr^Colo. 00-1111 1,1088 

(Bm  notes,  U,  2890.) 

BadgwCr^Mont 00-485 1,1038 

BadserCrnS.Dak 00-878 1,1082 

(See  notes,  U,  2810.) 
Bad  Land  C^nS.  Dak.....  00-808 1,1082 

(Bm  notes,  U,  2819.) 
BadB^S.Dak 00*867 1,1081 

(See  notes,  11, 2819.) 

BadB^WIs Ur^S. 1,1268 

Balllns Bt TsK. U-71..... 1,786 

Bagadnee  Bi^  BIc A-97 1,27,87 

Appro 11,2287 

BacieysCr^La S-26. 1,681 

Bacwdl  Lake,  Ark Y-63 i,818 

Batila Honda,  Fla *...  P-192 1,570 

Bridges 11,2144 

Bailey  Cr^Va. L-153 1,412 

BaOeysCr^Mo 00-1516 1,1086 

(See  notes,  U,  2824.) 

BatteysCr^N.C .M-106 1,455 

Baileys  Cut,  Ga. 0-464 1,536 

BatnbiMce (HH) 1,1071* 

Batnes  Cr^  Va»t 

Bridges Jl,2144 

Balsman  Blanch,  Bid J-10B5 1,838 

Baker  B (WW-2) 1,1616* 

Baker  Brook,  N.H B-22 1,69 

BakerCovcBfd J-564. 1,335 

Baker  Cr^Va. K-^6 1,875 

Baker B^ N.H B-28 1,69 

Baker  B.,  Wash XX-95 1,1655 

Bakers  and  WIDaiia  Bs., 

Wasli.  (canal  between)..  WW-69 1,1662 

Baken  Bt,  Waali WW-69 1,1615 

(See  notes,  U,  2844.) 

Bakers  Bar QQ-2 1,1088 

DakenCr^Ga 0-128 1,534 

Bakers  laid (CX^) 1,900* 

Bakers  Shoals (0(}-2) 1,1039* 

Balabac,P.I YY-147 1,1686 

Bald  Cypress  Branch, Del.  J-20 ^.1,381 

BaMBacleCr^Pa. J-824. 1,337 

Bald  Head  Cove,  Me. A-2«l i,29 

BaldwlnB^N.T F-« 1,215,239 

Baler  B,  P.  I YY-91 1,1686 

BaleshedDlke (HH) l,10n* 

(See  notes,  11,2880.) 


District        Vi 
and  No. 

......•••••■•••......  (HH) 

BaBae  Bayoo*  Ij» 8-230. 

Ballard,  Washa 

Harbor  lines.. 

Ban  Qub  B^  BIiiiii.1 

Bridges Kl 

Ban  Cr.,  8.  Dak. QQ-m ^l 

GG-^M..,. 

BanCr^Va K-145 

L-ac 


Balloon  Cr^  Mont. 00>724 U 

Bellows  Bayou,  Tex.i 

(See  notes,  U,  2806.) 

BansCr^BId J-44S. 

BansCr^N.C 1I-140 

Baltimore  Bond (GG-2) 

BaittanoveH-vBId J-iooo i 

Appro ii.2^^ 

Forts ll,i:».i<3,ll 

HsfborUnes aQ 

Navigatkn  roles a^i^ 

Wieda 

BaHhnoicBid^IMstelet..  J. 

Appro......... 

(Seenotes,  11,2796.) 

Balttmoie^  Md^  to  Poto- 
mac B.  (canal) 

Balsa  B^  Alaska. XX-230 

Banana  Cr^FIa P-117 J 

BananaBi^na P-II5 '1 

BangorH^Me. A-104 I 

Harbor  lines - 

Bannister  Cr.,  K.  T F-77 

Baptist  Coleto  Bayou,  La.  8-aa5 * 

Baraboo  B.,  Wis KK-20 J 

Barataila. (HH) 

BaratariaBnLa S-339 

Forts -  • 


1'3 

.■A  a 


'I 


Baiatafia  Bn 

Pass  to  New  Orteaaa.. 
Baiataria  Bayou,  lA &-857... 

Private  dams 

Barbadoes  Pond,  M d J-16S... 

Baibaiy  Bayou,  La. 8-63.... 

Barber  Cr.,  N.  C H-^l.. 

Barbers  Cr.,  Ga. 0-3B2.. 

Barbonrs  Isld.  B.,  Ga 0-196. 

Barclay  Bnmch,  Mo OG-09. 

Bardd  Canal,  La 8-106... 

BarierCr.,Pa J-851.. 

BarH.,Me.(breakwsit«r).  A-52.. 
BarH.,Me A-52.. 

Appro 

Forts 


( 


.  J 


Bar  H.  and  Bar  laldi.  Ma^ 

Bridges 

BarkBnWIs. LL-ar. 

Bark  Camp  Cr.,  Ga 0-137. 

Barker  Cr^Md >J-d07.. 

Barker  Crn  W,  Va SB-37. 


Brid«H. 


^%ftfe  V,  2851  for  ex-l     ^^^ 
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Bamtgat  and  Oimu 

) 


District 
and  No. 


Banucat&.N.J. 


Vol.  and 
page. 


!,«» 

i-a i,m 

,  ^'"«« ii,ai44 

«ame^tliij«,lf.j. i^ ^jj,„, 

Tinea M.  MM 

BuiicgatI4fflit»lf.j.V 

Wrecks ^^  __^  n  « 

BMMftCoWpMd.... .'.'.'.'.77-185 J 

»»m«Cr.,lA. S.«8'.....*.".*.*.*.'.'l.' 

Barnes  Cr^  If .  C L«-^08 1,413 

BamnCr^Va K-lAl ....!,' «74 

Barnes LandlncCr., MA..  J-188 i,'a32 

BamcsEun (CC) 1909* 

BaxiM Sound, Fia P-IW *.'.'.".i,5ro 

BamettCrnN.C 1^-268 1,413 

Bamett8Cr.,Fla P-^363 1,fi7i 

BaiiutableB.,SIass B-IM 1,71^100 

-Appro 11,2988 

"MMtriileH^Mase B-486 1,  TO 

BMnelaClian,,Fla P-190 l,CTO 

Barracks,  Mcnon,  Bf  o.t 

(SeeEnglneen) il,9(B»,»B6 

Barrancas,  FU,  Fla 11,1800,1906 

Bamn  and  Gnen   Ra^ 
Kf.  (loeks  and  ^ihm, 

cars  and  opeiatinc) BB->7-d l,i 

BaiTenCr.,Hd J-118 1,: 

BarrenB (CC) 1,90Q» 

Bamn  B.  and  L.  and  !>• 

l,BowllncGieen,Ky...  BB-7 i,8B2 

BartenRnKy BB-0 1>801 

BB-7 1, 

Appro 11| 

Navigation  rulaa il,  2041,2107 

Barrington  B^  B*  B.: 

Bridges 11,«44 

BanowLake,Ga O-iOl 1,536 

BairowB Canal, L» 8-MO 1,686 

8-^109 1,686 

Bridges 'ii^*^ 

Bartholomew  Bayou,  Ark. 

MdLa X-87 1,786,808 

Appro "»»6 

Bridges ^^^^ 

BartlLOloniew  Bayou,  La.  S-686 1,687 

Brklges "'»** 

BartiettsBiooktBiass....  B-U 1|69 

BartlettsB*«M« A-IBO 1,BB 

Baitlatts Narrows, He....  A-60 1»27 

Barwlck  Bayou,  La 8-768 *»687 

Base  LlneB»Oieat  Lakes 11,2041,2114 

BasllanStratt8,P.I YY-ldS i,16B6 

Basin  (Tlie)f  G» 0-«6 ■'«• 

BassCtaan-flf-T- ^-^ ''"® 

BasaCrntfM B-lW J.30 

B-187 1»70 

BasaCr^Bflnn Yy-«7 UM8 

Baas  B^  MOM C-7. '»«« 

Bass  H.  Bar  and  Deer  Isld. 
XtaorouglilewjMe A-5;-a K^ 


District  Vol.  and 

and  No.  pegs. 

BaaaH.Bar.Bfe A-67 1,27,36 

(See  notes,  11,2788.) 
Baaa  IsM.,  reef  near,  Laka 

QQ-16-b 1,1467 

[..Biasa B-214 1,70 

Lake. (HH) 1,1071« 

BaaaLake,Ga. 0-266 1,535 

B-«4 1,69 

C-7 1,107,108 

(Bee  notes,  11, 2786.) 

Appio..^ 11,2288 

Bridges 11,214* 

Wrecks 11,2264 

Baa8B.,BlIlcli. O0-26 1,1877 

Basawood    Lake,    Bfbm. 

and  Canada KK~234 1,1240 

BaatianB.,La 8-326 1,688 

Baatrop Bayou, Tes. U-^ 1,735,756 

U-641 1,736 

Appro 11,2296 

Brldgee 11,2144 

Batclielor  B^  N.  C L-341 1,414 

Batchelora  Band. (HH) 1,1071* 

BatCrnTenn. AA-«2 1,849 

BatenianaLake,La. S^^l 1,686 

BateaBrancluBIo QO-SD 1,1026 

Batea  Chute (HH) i,10n* 

Batea  Cr^  Wyo.i 
(See  notes,  11, 2820.) 

uu (HH) i,ion* 

Bend. (0(J-2) 1,1089» 

BsitesviIle,Mlaa.i 

(See  notes,  11, 2807.) 
Batesvffle^HHaa.,  to  montk 

ofCoUwaterK X-lO-d 1,791 

Bath  Cr.,  Beaufort  Co^ 

N.C M-70 1,454,463 

Batli,Me.t 

Harbor  lines **.2253 

Batti,Bie.(gutoppoalte)..  A-221.... 1»60 

Batlsid (CC) l,wa* 

BatonBouge (HH) 1,1071* 

BatseileBar. (HH) 1,1071* 

BatsomsCut (HH) 1, 1071* 

BataonaCnt(HH): 

(See  notes,  11, 2827.) 

Battalion  of  Bnglnaera "'***'^'n^ 

BattOflea U,  1796, 1797, 1799, 1809, 1M4 

Insular  Possessions «' ioo2 

Batteries,  Pneumatic n,i«» 

Battery    and    Governors 
laid.,  N.  Y.  H^   N.  Y.  ,  .  ^, 

(channel  between) F-lOfr-1 VZ^ 

Battery  bkL,  Bid j.-6S&^ li  JSi 

Appro .•-; J  241 

Battery.N.Y F-lO^-l ]i '£^ 

Harbor  lines i^al 

Battery  Beef ,  N.  Y B-17 j' *^ 

BattleCr^BId K-I«-   j ',^15 

Battle Cr^BUeh OO-lS- J' ?f I^ 

Battle  Cr.,  Mont. GO-438 * 

BBsittle    Cr.,    Biont.    and 
Canadas 
(See  notes,  U,  2816.) 


Ba 
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Diftrtot  Yd.  and 

and  No.  page. 

Battle  Cr^Nalir. QO-Ml 1,1082 

Battle  Cr^  8.  Dak 00-844 1,1081 

(See  notes,  11, 2810.) 

Battle  Cr^  Teirn AA-102 1,840 

Battle  or  La  Baige  Cr^ 

N.Dak 00»787 1,1081 

BatUeEaplda (HH) 1,1071* 

BattaCr^Mo JJ.119.^ 1,1006 

(See  notes,  U,  2818.) 
BattdetteB.,Mlim. KK-216 1,1240 

Bridges KK.... 11,2144 

BaumaCr^N.C M-26 1,454 

Baxter  €?r^N.T E-18 1,177 

Baxter  Lake»Ga 0-477 1,680 

Bays 

(See  also  last  word  of 
oompound  name   be> 
ginnlnc  with  "Bay.") 
Bay  AJama,  Laa 

(See  notes,  11,2804.) 
Bayamon]K.(YY): 

(See  notes,  11, 2846.) 

BayBatlate,La. S-840. 1,084 

BayBoiMlreaii,La. S-161 1,088 

BayChaliand^La 8-458 1,086 

(See  notes.  11, 2804.) 

Bay  Champagne,  La. 8-410 1,084 

BayCbeneFleur»La. 8-341 1,084 

Bay  City (CC) 1, 000* 

(HH) 1,1071* 

Bay  City  H^Bncb. PP-06 1,1410 

Bay  Coauette*  La 8-312. 1,0B3 

BayCr^Ga O-406 1,636 

BaydeamettestLa. 8-407 1,084 

(See  notes,  11,2804.) 

BaylleldHnWla LL-80. 1,1282 

BayfleldfWiB LL-80. 1,1266 

Bay  Horae  Cr^  Mont,  and 
Wyo OG-780 1,1030 

(See  notes,  U,  2818.) 

Bay  laid (HH) 1,1071* 

BayJac^ue^La 8-310. 1,083 

BayJoeWlae,La 8-331 1,083 

Bay  Long*  La. 8-336 1,084 

BayLourae,La 8-401 1,084 

BayBiarehand^La. 8-418 1,084 

BayNatchea^La. 8^17. 1,086 

Bay  of  Supctlor  (entranee  ' 

to) LL-18-e 1,1271- 

Bayonne»N.J.t 

Harbor  lines 11,: 

Bayou  (tee  tbe  word  or  name 
which  usually  accompanies 
this  word  or  name). 

Bay  Pompadour,  La 8-882. 1, 

Bay  Portage,  Miaa R-00 1,040 

Bay  Bidge  Chan^  N.  T. 

&,N.T F-106-g 1,230 

Bay  Bs,  Ark. Y-64 1,838 

Bay  B.  to  Pamlico  B., 

N.C.  (waterway) H-123-a. 1,466 

BayB^N.C M-I30 1,456 

Appro. 11,2208 

Bridges 11,2144 


District 
andKo. 


Veil 


Bay  BonqaUK  La... 
Bay  St.  Blaine,  La.. . 
Bay  St.  Loais»  Mlaa. 

Bridges. 

Bay  Shore,  N.T 


xm 

!.« 

i.» 

&,2ie 

1,213,& 

Bayaton  Bianeh*  Md J-UXB. la 

Bay  Tambour,  La. 8-413. im 

BailleCr.,Ne1ir. 00-033 l,kG 

(See  notes,  11, 2819.) 

Beach  Clian^  N.  T F-80 i,i; 

Beach  Cr^  8.  C N-115 i,ii 

Beach  Cr..Ga. O-008 U3 

Beach  Cr.,Va. K-188 Xfi 

Beach  Tfuwoughfaie,  N. 

J 1-80 KM*^ 

Bridges. Ii,2l«^la: 

BeaeonCr.,Ga O-sss J,S4 

Beaglln  Blanch*  Md. J-lOU J,e 

Beaklance  Bayou,  La 8-«0. i,4i 

Bear  Butte  Cr.,  8.  Dak....  GO-686 i^ti: 

(See  notes,  11, 2819.) 

Bear Cahln Branch,  Md..  J-MB. i.a 

Bear  Cr.  (Inanch  of  Taaoo 

B.),Bflaa X-14 in 

CTnCoto. 00^1080 i.U8 

(See  notes,  U,  2820.) 

Cr.HnN.T RR^4l-b 1,12 

BearCr.,Ind. BB-17. i,i« 

BearCr^Ky AA.373 {,& 

DD-103 !.« 

DD-215 1,91 

Bear  Cr.,  La. T-a-jg J.r; 

(See  notes,  11,2806.) 

Bear  Cr.,  Bid. J-1084. i,ai 

Bridges fi,a*» 

Cr.,Miaa X-14 i:< 

Appro. ii,2S 

Bridges ii,£4 

Cr.,Mo OC^23 1,1:2 

00-« i,i:£ 

QQ-m tm 

0(3.1429 lU 

(See  notes,  U,  28U,2814, 
2823,2884.) 

Cr.,N«br 00-012 i^iS 

(See  notes,  11, 2819.) 

Bear  Cr<i,  N.C M-8e i,& 

M-133 j.<& 

lf-280 i,e 

Bear  Cr.,  N.Dak. 0(K314 !,£? 

BearCr.,01ilo DI>*343 i,K 

DI>^M7 i,* 

Bear  Cr.,  Pa. J-004. I* 

Bear  Cr.,  Wyo 00-1018 i,iS 

(See  notes,  11, 2880.) 

Beard  Cr.»Cal TT-44. Lie 

Beard  Cr.,Ga. 0-4B IS 

Beaida  Bayou,  Tai.t 
(Sea  notes,  11, 2800.) 

Beaida  Cr.,Bfd 1-1264. i,j« 

Beaida  Cr.»N.C H-104. H^ 

BeaidalaU. (HH) iiC? 

Beaida  Lake,  Tsii.1 
(See  notes,  11,2808.) 
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VigtrUst  Vol.  and 

and  No.  page. 

HeadCTr^Lft 8^802. I, 

Hole  Fork,  W.Va....  KE~8S 1, 

in  Uie  I«odff0  Gr.^  S» 

k oG'-^so i,ioaa 

See  notes,  ii,  2819.) 

tlald.La]c^iaiiii.f 

Mvatedaou. Ji,23l9 

*    Meadow     Brook* 

lu B-9 *»« 

r  &•  CaL  (SM   CW. 

ibKsCdiiunuX *»*'*' 

rB^CU. TT-170- *,1*S« 

UI7-C8 U^sn 

r&,€}a , 0-165 *.M4 

nCotpFla. P-157 ^fi^O 

nes  Shoal,  llaaa.t  ^,  ^^^ 

RTncks U,n64 

ilersB^N.C.!! rr-2a8 j»^ 

DBayoOtLa B-4WI- *»"• 

octaampCrnMimt....  00-166 i.lO» 

;S«enotM,U,2BI6.) 
alort  H.,  N.  O.   (see 

iMiifortf*  below) M-267-.. 

M'2ft7--tt. 

iifortH^N.C.t 

Anpro .- ■*» 

?iS. .....:::::: ^^^^ 

Wt«k8. "'*" 

.to .77. M-a57-o *'*» 

Of  oit  Hn  K.  G*  W<»^ 
•to(witinoat»)-- 

"lortH-,N.C.C^«»-       ^7^. 1,474 

■ntoortiom) wIms. •*'*** 


Vol.floid 


.1,466 
.1,472 


^.257-d *»  *^ 


^^oninleUYI*^' 


.i,478 


.11. 


Appfo. *jL' 

U«w.y.to«t.om.^M258 

iiifort  tn30^  «•  ^"  *"  i^iTa-k *»«« 

oa]id«    »•    ^    ^         _)£.»6 !»*** 

U-3eB *»*** 


^  ««Mft  to  Vandteo 


U-30B l.*71 

•'•;:: ii,ao4i,»a7 


no. 


Beaufort,      N.      C^      to 
Chaileatoo,  8.  C  (i 

). 


.1,600 


Beaufort,  N.  C,  to  Noctla. 

B.  (waterway) 

Beaufort  B.,8«0 

Wiwto - 

Beaufort  -  CtaailMtoii,  S. 

C.  (Intand  waterway  be^ 

Iween) "- 

Beaufort  to  Cbaileatoni 

Wiecla -- 

Beaofort-NeWbetn,  N«  C» 

(waterway) - 

Beaufort*  S«  Ct 

Appro •- - 

Beaufort  to  NeWbem,  W— 
C.  (InUtfi*  U»*  0*  nai*— 
ynfUMfi^  toetween,  vtaa 
dabf  o«»t,  Hariow,  an^O. 

Newport  B».) -  - 

(See  notea,  11, 2797.) 
Beaufort,  Tei.,  Neehea 

to 

(flee  DOtfls,  11. 3800.) 
Besovaii  Fork,  Mont. 

^Vyo 

(BeoiioteB,il,28l7.) 

k»erB.,Mliiii...... 


i,4B6 

4,801,528 
...U,2264 


-a04 1,522 


.U,  2265,2200 


C-196. 1,456 

1,456 

, 11,2392 


.1,477 
.1,719 


ofreHig*)---! 

.verBayoo." 

Brook.  BI«M- 
,verCr..Colo^^.. 

(See  notes,  14.  «> 
Cr^     Colo. 

Cr^  Colo,  « 


dG-e39 lylOSO 

XL^ll 1,1206 

x.L-11 *»ia» 

SS^ i,« 

B-13 1.W 

ao-ioao 1, 1033 


andNobr 

,verCf^*<»^*- 


c:r. 


(See  notes,  11.  M!B.> 
»eaver€3r^>^ 


QGh-ia04 1,1035 

GO-a63 1,1027 

QO.a73 **1W7 

00-1314 ^J2^ 

o(3-i3fio >»ioa6 


.1,479 


rai 

•'^      ^    c7  (waterway      _  ^ 

(SeeJiO't*»»»»^^'*' uaaj2 

Appro " ti,  1807,1985 

'"[\[[V.V. 11,2254 

**•  ^.. ic-asr-b 1,474 


Beaver  CTf 
Beaver  Crf 


Beaver  Cr^ 
Beaver  Cr^  »*® 


AA-330-. 

pi>-a44-  - 


/flrio  notes,  n,  iKH.^ 

»    ^„^Cr^l«ont 

Beaver  *^-»  "• 


1,878 

1,961 

?^i:""  1,087 

K^^ii^:' V^^ 

00-1531 «'1037 


«of  ort,  H.  C^ 


.^."^!'r!^l«-«7-*.«.474;il,?116  (B-iiat-,M,«6,  «i8.) 


00-455 

QQ-eoQ 

0O-S62. 
GO-717- 


.1,1028 
.1,1099 
.i,108|» 

J.ioao 


Be 
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Bistriet         Vol.  and 
and  No.  page. 

Beaver  Cr^Nalir 00-030 1,1032 

QO-M0 1,1032 

00-1290 1,1035 

(See  notes,  il,  3810, 2822.) 

Beaver  Cr^  Nebr^  Kans., 

andColct 

(See  notes,  11, 2822, 2823.) 

Beaver  Cr^^.  Dak 00-316 1,1037 

0(}-^89 1,1028 

OCMOe 1,1Q» 

(See  notes,  U,  2815.) 

Beaver  Cr.,  N.  Dak.  and 

Mont. 00-755 1,1081 

(See  notes,  U,  2818.) 

Beaver  Cr^  Ohio DD-360 1,263 

DD-448 1,063 

Beaver  Cr^  Pa J-^503 1,335 

J-909 1,337 

Beaver  CrMS.C N-llO 1,500 

Beaver  Cr^S.  Dak. 00-280 1,1027 

QQ-Q4A 1,1027 

0(}-845 1,1031 

00-853 1,1031 

(Seenotes,ll,  2814,  2815, 

2810.) 

Beaver  Cr.*  8.  Dak.  and 

Wyo.s 

(See  notes,  11, 2810.) 

Beaver  Cr^  Tenn AA-124 1,840 

AA-150 1,840 

Beaver  Cr^  Wyo O(}-601 1,1090 

00-1044 1,1033 

(See  notes,  U,  2817, 2820.) 
Beaver    Cr^    Wjro.    and 

Cok) O(}-1030 1,1083 

(See  notes,  11,2920.) 

Beaver  Dam. (HH) 1, 1071* 

(See  notes,  11,2827.) 

Beaverdam Branch, Md..  Jr-303 1,333 

K-86 1.376 

Beaver  Dam  Cr.,  Ga. O-30 1,533 

0-66 1,533 

0-71 1,583 

Beaver  Dam  €^^  La S-251 1,683 

Beaverdam  Cr^  8.  C N-® 1,490 

Beaverdam  Cr^  Bfid. J-30 1,331 

J^07 1,331 

J-142 1,332 

J-150. 1,332 

J-225. 1,332 

Beaver  Dam  Cr^N.C M-107 1,455 

Beaverdam  Cr^  8.  C N-156 1,500 

N-175 1,500 

Beaverdam  Ditch,  Bid 1-298 1,333 

Beaverdam  Bun«  Md. J-1033 1,338 

Beaver  Dam  Bun,  Pa J-814 1,837 

Beaver  Head  B..  Mont....  0(}-517 1,1020 

(See  notes,  11, 2816.) 

Beaver  told (HH) I.IOTI* 

Beaver  Pond  Bayou,  La...  8-86. 1,682 

Beaver  B ((X)) 1,000» 

Beaver  B.  Crn  Ga. 0-382 1,536 

Beaver  B.,  Ohio  and  Pa. . .  FF-<as 1, 1003 


U 


11 

u 


District 
and  No. 

Beaver  B^Pa FF-^. 

Beaver  Bon  Cr.,  Ga 0^389 

Beaver  Bun  Cr.,  Olilo DIM.5d.. 

Beaver  Bun,  Bid. J-m7 

Beaver  Bun,  Olilo DD-^n ... 

Beaver  81ough. (WW-2j.. 

Beaver  Bionsfa*  CaL UU-o.... 

Beaver  flfctogh,  Ong V\M4.... 

WW-19... 

Bechnel  Bayou,  La. &-<S2. 

Beck€^.,Pa J-.585 

Becks  Tending (HH) 

Beckwith  Gr^  La S-^¥i 

BeckwIthCr^BU Jr-242 

BedlcoCr.,La S-oo 

Bedloes  toML,  New  York 

H.,N.T.t 

Forts... D 

Bee  Branch,  lio QG-I6I... 

BeeC^. (00-2).... 

BeeCr.,flio.i 

(See  notes,  11,2814.) 

Beech  Cr^  Pa J-«5. 

Beech  Cr^  Tenn. AA-uo 

AA-224 

Beech  Cr^W.Ya DIM30 

Beech  Cr^  W*  Ya.  and 

Va •DI>-30^ 

BeechFork,K;y DD-in 

Beech  Pork,  Middle  Fork, 

Kentucky  BnKly DD-7B 

Beech  Fork,  W.  Ya EB-7 

Beechfidse (HH) 

Beech  B.,  Tenn. AA-27 :.^ 

BeeCr^Mo 00-225...   . 

BeeCB.,WlB KK-29.    . 

BtoUKh (HH) 

Bun,   Md.    and 

Pa j-1013...  . 

Beleegei  Cr^  N.  Dak.s 

(See  notes,  U,  8818.) 

Belceicr  Cr^  N.  Dak. 00-7»> 

Belfast  B.  and  Hn  Me A-io7-« 

BelCastB.,BCe A>137 

Appro. 

Bridges t 

BellastH.,Me A-138 

(See  notes,  11, 278S.) 

Appro. '- 

BeiCastB.,Ga. 0-I75 

Beihaven,N.C U-Sb'^.. 

BeUalre  Bayou,  La.t 

(See  notes,  11, 3801.) 

BeOalre,  Ohio (CX:> 

BeUamyBnN.H A-«»6.... 

Appro 

BeUCr^Md. , j-374. 

BeUCr^Mont 00-&e. ... 

BeIieCr.,Mlnn JJ-^ 

BeOsContataie (QG-2j 

Belie  Fourehe  B.,  8.  Dak. 
andWyo.s 

(See  not«,  11,3818.) 


(M  n.  2661  for  ffv  1 
Planatlani^  et^  J     GBNEBAL  FINDING  LIST,  VOLS.  I  AND  H. 
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slleH^I?.T.t 

HarborlliiM u  2153 

rile  Isle  iBiet,  Mm B-U6 .V./.l,70 

iOePt-Cr^Cte 0-427 i,686 

***^I-* 8^14 1,685 

BOe  R^  Jmcli. PP-«2. 1,1419 

Appro 11,2390 

^^<U5W !.u[2146 

^ncks ii,22M 

Ute  R^  BOcli.  (IM  luttbor 

iiitfCii««) pp-^ga. 1,1447 

aertlleC?r.,Ta K-aW 1,376 

«««tol»id- (CC) 1,0(»» 

*«^« (HH) 1,1071* 

BBfonuine  Bayou,  msa.  R-74 1,646 

diGapBamPa jses 1,387 

"nngham    B.  and  H^ 

^a»h XX-108 1,1675 

(Seenot«,U,a84S.) 

Appro U,2301 

Harbor  linflg. 11,2263 

ManfhainB.,Waah XX-t08 1,1«65 

Harbor  IfaiH 11,2253 

MBnf ham,  Waah.» 

Harbor  llnai. 11,22S3 

MtananaCrnN.J O-ll 1,347 

Bridgw U,2145 

leDowtB.,N.C Lr-239 J,il3 

Bdiportll.,N.T F-« 1,216 

iidiEu]i,Pia. j-,8CWr 1,337 

BelbB.,N.C... M-40 1,«4 

BeOsCrnN.C M-367 i,466 

MbCfnVa K-IM *,374 

WtoCr^W.Va. EE-125 1,984 

Mslre  Bayou,  La. 8-646 1,086 

(S«e  notes,  11,2804.) 
■«itananCr^S.I>ik OG-700 1,1081 

(6m  notes,  U,  2818.) 

iNlsBnFla. 0-524 1,«87 

O-^aS 1»637 

B«taumtB,Va. K-00 1,873 

Bebnont  Bend. (00-2) l,10aB» 

Belmont  Slough,  Cal TT-20. 1,1566 

BtitCr^Kaas 00-1182 -1,1084 

B«ltCr.,BIoiit.i  ^ 

(See  notes,  11, 2816.)  ^ 

Bdvedete  and  TQiiimiii, 
Cal.: 

Bridgw 11,2145 

BcMdere  H.,  San  Fnm- 
el9coB.,Cal TT-12»-b 1,1568 

BemldJUMbm (HH) 1,1071* 

Bena,]IIinn.., (HH) 1,  lOTl* 

B«nCr„W.Va DD-319 l.«Bl 

Bcmlclat 

Harbor  Un« 11,S258 

Benjamin  B^  Me. A-vi 1,27 

Benneti  Bayou,  Ark.  and 

^0 Y-87 1.818 

Bennett  Blanch,  Pa J-7W) 1,887 

BennettCr^N.C irV» 1.413 

Bennett  Cr.,N.Y J..468 *. 

Bennett  Cf- Pa., 


^«w»ettCr,Va 1^1 1,412,417 

I/-160 *.412 


Dlstiict  Vol.  and 

and  No.  page. 

Bennetts  Cr^tir.C 1^-305 1,443 

Bennetts  Cr..  Va«t 

Bridges U,2145 

Bennetts  B.,  N.  C L-d05 1,443 

BennieFleldLake»G»....  0-318 1,535 

BenBnn,Bid. J-1115 1,339 

Benson  Cr.,Ky DIM> 1,0» 

Bentley  Cove,  Bid J-217 1,332 

BentleyCr.,N.T.andPa.  J-ftSio 1,835 

Benton  &•  BOeh OO-3-a 1,1370 

Benton  IsU. (HH) 1,1071* 

Bents  Cr^  Blass B-140 1,70 

Benwood. (CXJ) 1,909* 

Betard  Bayou*  La 8-629 1,686 

Beigen  Neek,  N.  J 0-5 1,247 

Harbor  lines ' 11,2263 

Bevgen  Neek,  N«  J.  (ship 

canal  aciosB) .0-6 1,348 

Bev8enPt.,N.J E-28-« 1,195 

Bering  Sea XX-161 l,i656 

BerisBranduMo OG-1513 1,1036 

Bermudlan Cr^ Pa. J-OIO 1,337 

Bernards Bayoa, BOSS....  R^82 1,646 

Bridges «,2145 

BerflsnIsid..N.T.t 

Harbor  lines 11,2263 

BenlansCrnN.T F-4 1,215,216 

BeiiyLake,Ind NN-18^ 1,1366 

BenyBim,Bid J-275 1,333 

BenysCr.,N.J 0-13 1,247 

Bridges. 11,21« 

BerwtekB.,Ln. 8^602 1,685,703 

Bridges 11,2145 

BeteGriseB^BUch LL-30 1,1265 

Bethel C;T.,na. P-"3 1,670 

Bethel  Crn  N.  Cn •  ■•  ^^-^ U^ 

Betale  Bv  Bflela 00-54 1,1377 

Betsy  Stoogli (H9) 1,1071* 

Betts  Crt  Knns.! 

(See  notes,  11,2821.) 

BettyBowmnnCr^Ky...  DD-27 1,950 

BeotabLake. (HH) 1.1071* 

BevensC^^BOnn. KK-141 1,1348 

Bevericy  Bun.  Va. K-308 1,376 

Beverly  Cove»BIass B-90 1,09 

Beverly  Cr^BiUss B-4W I,« 

Beverly  H^BiUss B-92 1,09,80 

(See  notes,  11,3784.) 

Appro u,zfl» 

Bridges ".2145 

BlddefaidPool»Bfe.t  „  ^^ 

Wwda **»29W 

BiddloCordPool,Bfe A-270 ».» 

BtaDvenaeBayoa,La 8-145 .-i.«3 

Battery «.^ 

Bienventte.Pt ^'^^^ 

Big  and  LIttto  Fork  Bs^ 

Bfinn ^^-^^*^-V^ 

BlgAnnen&e8aexB..BId..  J-51 |'** 

Big  Barren  Cr^Tenn AA-166 >,»• 

Big  Barren  IL,  By.  (ahove 

mouth  oC),  Green  B BB-7-to »»»» 

Big  Bancn  B^  Ky.  (oten^ 

slon  oC  siackwater  Im- 

pfovemen&t) BB-7-e 


.1, 


Bl 
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BtcBaydeNoCvBUch lCM-4 1,1297 

Big  B^  Mich LL-W 1,1206 

Big  Bayou  CaaaU  Ala.....  It-43 1,046 

Big  Bayou  Oastaing*  La. .  B-17 1,681 

Big  Bear  Cr^  Ala.  and 

Ml88 AA-84 1,848 

Big  Bear  Cr.  (bianeli  of 

Tennessee  B.),  Bflss AA-34 1,860 

Big  Bear  Cr.  (eonununW 

cation  wHli  Tennessee 

by  way  of) B-2»-c 1,653 

Big  Bear  Cr.,  Pa J-7S8 1,336 

Big  Beaver  Cr..  La S-M. 1,681 

Big  Beaver  Cr.,  8.  C N-106 f,500 

N-ail 1,500 

Big  Beaver  Cr.,  Wyo.  and 

Colo 00-1027 1,1083 

Big  Beaver  Bi^  Pa.,  to  Ohio 

Canal  (for  canal) FF-38-a. 1,1031 

Big  Bend (WW-2) 1,1618» 

Big  Berger  Cr.,  Mo 00-1541 1,1037 

(See  notes,  U,  2824.) 

Big  Black (HH) 1,1071« 

BIgBlackfootB (WW-2) 1,1610* 

Big  Black  B.,  Miss X-3 1,7S5,786 

Appro 11,2205 

Bridges...: 11,2145 

Big  Blaine  €^.,Ky DD-216 1,960 

Big  Blue  B (CC) 1,90»> 

Big   Blue   B^   Mo*   and 

Kane.: 

(See  notes,  11,2823.) 

Big  Blue  B.,  Ind BB-16 1,801 

Big  Blue  B^  Neiir.  and 

Bans 00-1248 1,1034 

(See  notes,  11, 2821.) 

Big  Box  Blder  Cr.,  Mont. .  QQ-STS 1, 1020 

(See  notes,  11, 2816.) 

Big    Box    Elder    Cr.,    N. 

Dak.,    8.    Dak.,    and 

Mont.t 

(See  notes,  11, 2818.) 

Big  Branch,  Ky DD-144 1,960 

DD-153 1,960 

DD-158 1,960 

DD-I62 1,960 

DD-m 1,960 

Big  Branch,  Pa J-927 1,338 

Big  Buffalo  Cr.,Nebr. 0(^-079 1,1032 

Big  Buffalo  Crn  8.  C N-^ 1,499 

Big  BuU  Cr.,  8.  C N-23 1,499 

Big  Bull  Swamp,  8.  C N-227 1,500 

Big  Burley  Cr.,  Md J-1I09 1,339 


Big  Buisard  Cr.,  Ga. O-eiO.... 

Big  Carlos  Pass,  Pia. P-226.... 

Big  Canton  Crow  Bayou, 

La S-488.... 

BlgCatawtosaCr.,Pa.....  J-619 

Big  Cedar  Cr.,  Ga 0-25 

Big  Cheyenne  B.,  8.  Dak.  0(}-823. 

Big  Coal  B.,W.Va EE-48-a. 

EE-71.. 


.1,634 
.1,570 


.1,685 

.1,336 

..1,583 

.1, 1031 

.1,994 

.1,983 


BlgCohasleB.,N.C M-31S 1,456 


Big      Cottonwood       Cr^ 
N«br.t 

(See  notes,  U,  2819.) 
Big  Cottonwood  R^  BUxiii 
Big  Coulee  Cr^  Mont 

(8eenoteB,il,2817.) 

Big  Cowan  Cr.,  Ky 

Big  Cr.,  Ark. 

BigCr^Cal 

BlgCr.,Oa. 


District         v..  r 
and  No.  { i». 


BlgCr.,Kans 

(See  notes,  tt,  2822.) 
BigCr.,Ky. 


Big  Crn  La. 
Big  Cr.,  Mo. 


Big  Cr^  Mo.  and  La.: 

(See  notes,  U,  2814, 2824. ) 

BlgCr.,N.C 

BlgCr.,Ohto 


Appro 

BlgCr.,8.C.. 
Big  Cr.,  Tenn. 


KK-I59 {..) 

GG-^B3 i  .- 

DD-132 :  • 

Y-24 i 

TT— IGO.. I.  .»J 

0-131 :,  .. 

0-272 

0-276 

0-483 

GG-1») :... 

DD-lIO :.*» 

DD-2>0 1  - 

DD-297 ' 

S-^ i,  • 

00-144 u    . 

GG-307 


lC-214 U 

QQ-30 i,.* 

QQ-<30-e i  t^ 


BlgCr.,W.Va 

Big  Cr^  Wyo.t 

(Seenotes,U,2830.) 
Big  Crow  Cr.,  Ala.  and 

Tenn 

Big  Cub  Cr.,  W.  Va. 

Big  Dam 

Big  Dam  Swamm  S.  C... 

BigDItcluN.C 

Big  Dry  Cr.,  Mont 

(See  notes,  11, 2817.) 
Big  Duckett  Cr.,  Mo 

(See  notes,  11, 281S.) 

BIgBddy 

Big  Eddy  Cr.,  Bans 

Big  Elk  Cr.,  Bid. 

Big  Elk  Cr.,  Mont 

BlgElkB.,Oicg 

BIgeiow  Cr.,  Mo 

(See  notes,  11, 2813.) 

Big  Pishing  Cr.,Pm 

Big  Plat  Cr^Ga 

Big  Plat  Cr.,  Tenn 

Big  Pork  and  Little  Shoals 
B.,Bflnn.t 

Bridges 

Big  Pork  B.,  Minn 

Bridges 

Logs,  floating 

BlgPoxCr.,Va 

BIgGoddekLa. 

Big  Giave  Cr.,  W.  Ya.  and 
Pa 


!..-*• 

N-1S6 

AA-Ul >•• 

AA-170 i^ 

EE-51 I* 


AA-194 1.- 

EE-40 

(HH) i    ' 

N-«4 1- 

M-22K .♦ 

QG-609 i     ■ 


GO-5. 


(WW-2) i  :   • 

00-1177 i     • 

J-589 - 

QOS^ i 

VV-fr '    * 

V\'-45 1-  ■' 

00-9 

J-«2. I  '" 

0-3M *  ' 

AA-147 '** 


u .  • 


.  KK-2U. 


, ii,l'i..:-'' 

DD-270 * 

8-515 '•' 

EE-lM 1-** 


t\>.  2SS1  for  ez-1     „    „ 

luatlona,  etc.    J     QEWEBAL  FINDIHO  LIST,  *OL8.   I  AND  II. 


Bl 


id  No. 


(Smdo 


17.) 


ISanot 


u,»n.) 


VoLud 


(iowi.  Cr.,  ir.  F«,....  EE-i„'" 

HM<lil,B,TMUi AA-4..... Lgal 

*PP"- iLMB 

^'««- ...:.:.;;::w 

[Hva«Cr,G.. o-SOT .1,(05 

iHwiaiw (ocj , 

ia«(K.,Moiit.i 


lua>      BlsB,WII... 


«.»« 

iiiM»&,c» o-aatt j,Me 

|Hor»Cr,8.C 0-8 1.IBa 

(HD«Cr,W.Vm BEUtt I.WS 

lBiinttu(Cr.,Qa.....  0-4S1 >l,fiW 

t  Hniriemne  Cr,  W. 


..1,81 


llnUuiCr^Gs 0-aB4..,, 

llndUo  Ci^  Ohio DD-37V li»<B 

|lolOCr,G» 0-14B I,SM 

lU|iKiii,Ctl TT-IB8 i.lMB 

|Ulie,HlM R_TB I, MB 

tH)K0Pui.Fb. p.^14 1.STO 

|)bit«ft.,ni P-3U i.tn 

iMiiml (CC) l.OOB" 

|MUmlB.,Ohlo I>t>-*01 1,883 

|Ml.jlonCr,WMli.,..  XX-ST 1,  IIWS 

iMoncftwCi^Mo ao-itn l,ll»l 

<;S»nDUs,lt,3SH.) 
I  MduUi  Bk7au<  I^ B-787... i,IKg 

Muur  cr^  HoDt aa-io» i.ion 


.  (HH) 1, 1071* 


iMmtdTR,,!!! 
BiWgn 


BicRnii.W.Ta 

HcaabtaB^Mich.. 

Bis  Bat*  CTi  W70... 


■iKBandrCi^aB.. 


J-«B. 

....l,W 

oa-ioi»... 
N-ass 

...i,i03a 

....I.SOl 

....l,«S 

(Bo*  DoM,  II,  SSII.} 
McSMidTCr^N.T... 


BIK  Sandr  R.,  By.  and 


BridgM 

Nftvlg«ttoii  nil« 

m^t  SwdT  B^  Kr,  and 
W.  V*.  [lock  inA  dam, 
opnatlnc  and  nn) O 


..  (CC) i,l((»» 

DD^I3....I,B«).M» 
DD-3U-« 1,M» 


cKr.. 


Ha  BBOdr  B.,  TUK  Fork, 
KJ 

BI|Srlato 

BltSkMU 

WtSknuB^  Iowa  and  8. 


,.  DD-nS-fl i.e" 

.  EE-I I-W 

.  AA-K i,m.m 

(AA-U) I,8» 


p-Ma 

(CC) 

{00-2) 


%n|M>>iBaTOti.Laj 

Wncki 

llHieonB-.f'"^"'* 

5,C        AA-IM 

H  Pine  J  Cr»  Aik. Y-«.... 

1, Pond,  aid. I-IXB-- 

llPBniol«>B-''-C w-iis  ■  .  „^ 

bBMdlBld-Cr^Va EE-ira '.*w 

l,B.nnl»Cr-K»- AA-«8 !.»» 

1,11    AU»1>» M-17a 1,1m* 


iita..c>i  ■ 


..  QO-IW.. 


BtcSpMcaf^r^Mo 

(8»iiat«,ll,3asa.) 

Bis  spiliiB  Cr- Ala. . . . 

BlK8ltinnl«i,Olilo... 

B%    Stona  tjriCB>  M 

WulS.Dak 


..I,«S 


i,  IMfl      Bis  atony  IiMVh  N 
^atbofJlOM 


,,  h:k-ib3.--' 


.  .1,  IMS 
..1,  I3M 

..I,I1W 


Bl 
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Dlitriet         VoLand 
and  No.  page. 

BtcStmig«rCr.»Kaiui...  GO-1U8 1,1084 

(See  notes,  11,2821.) 
Blf  Sugar  Cr.«  Kans.s 

(See  notes,  11, 2824.) 

Big  Sugar  Cr.,  Mo O0-1479 1,1086 

Big  Sugar  Cr.,  8.  C N-127 1,800 

Big  Sunflower  B., Miss...  X-15 1,788,708 

Appro 11,228B 

Bridges 11,2146 

BlgSurB.,CaI TT-2. 1,1555 

Big  Swamm  S.  C N-62 1,490 

Big  Tarklo  Cr.,  Iowa  and 

Mo 0(J-248 1,1027 

Big  Tarklo  Ct^  MobS 

(See  notes,  11, 2814.) 

Big  Tavern  Cr.,  Mo 00-40 1,1086 

QQ-ltOi 1,10S6 

00-1568 1,1087 

(See  notes,  11, 2813, 2824.) 
Big  Thompson  €?r^  fkiHo..  O(}-10B6 1, 1088 

(See  notes,  11, 2820.) 

B|gTliorofare,Md J-101 1,832 

BlgThoronghfaroB^Md.  J-lOOnt 1,848 

Appro 11,2201 

Big  Timber  Cr.,Kans 00-1345 1,1035 

(See  notes,  11, 2823.) 

Big  Timber  Cr.,  Mont.....  00-610 1,1020 

OCHKO 1,1030 

(See  notes,  11, 2817.) 
Big  Timber  Cr.,  N.J 1-40 1,200 

Bridges 11,2146 

Big  Timber  Cr.,  8.  Dak...  O0-827 1,1081 

(See  notes,  11, 2818.) 

BigTomCrnGa. 0-161 1,634 

Big  Tom,  Ga. 0-167 1,884 

Big  Trout  CTn  Minn JJ-62. 1,1284 

Big  Trout  Crn  Mont 00^663 1,1020 

(See  notes,  il,  2816.) 

Big  Ugly  Cr.,W.Va EE.47 1, 

Big  Wan  Cr.,  Tenn AA-164 1,; 

Big  Wapwallopen Cr., Pa.  J-:622. 1,; 

Big  Wax  Bayou,  La. 8-653 1,686 

Big  WliUkeyCrn Iowa....  0(}-267 1,1027 

(See  notes,  11, 2814.) 

Btlou  Bayou,  La. 8-412. 1,066 

BIJou  Cr.,  Colo OO-UIO 1,1033 

(See  notes,  11, 2820.) 

BUe8Cr.,Pa. H-12 1,271 

BUIups  Cr.,  Va. K-255 1,375 

BUI  Williams  Fork,  Aili...  88^ 1,1548 

BUoxl (HH) 1,1071« 

Bllozl  B.  and  H.,  BOss.! 

Appro 11,2204 

BUoxl  B.,  Miss R-75 1,646 

IU83 *.1,670 

(See  notes,  11, 2808.) 

Bridges 11,2146 

BUoxl  Bayou,  La. 8-155 1,682 

BUoxl  Chan.,  Miss R-84 1,646 

BUoxl  H.,  Miss R-83 1,646,670 

BUoxl,  Mlss.t 

(See  notes,  11,2803.) 

Bridges. 11,2046 


and  No. 
..  B-78.. 


VaLl 


BUoilB.,Mtoo.. 

BrldgM 

Cr^  BflOnt. 


00-471. 


-II 


t^l 


(See  notes,  tt,  8816.) 

BlrcliH.,Me. A-41 

Birch Isid. Bun, Pa. ......  J-797. i 

BIreh  Lake,  Minn.s 

Private  dams. jn. 

BIreh  B.,  Bflnn KK-386. ± 

Birch  B.,  W.  Va. EB-148.. 

Bridges J.ii 

BlrehwoodCr^NObr 00-084 LMI| 

BiidCrnBUch PP-« J.:c 

Bird  Cr.,  Mont. OG-543 til 

(See  notes,  U,  3816.) 

BlidCrnOkIa Y-14 

Bird  Isid.  Sound,  La B-flM. JLtfi 

BtrdPtnMo n-ll J. 

(See  notes,  11, 3820, 2884.) 

BiidB.,Md J-1048 13 

Blrdsong  Cr^  Tenn AA.-2S Xid 

Birds Pt (HH) X^ 

(See  notes,  II,  2880.)  i 

Birds  Eapids. (OO-S). Xm 

Birds  Bun,  Ohki. DD-aoO lA 

Bird  TaU  Cr.,  Mont 00-«n xM 

Birdwood  Cr^  Ne1ir.t 

(See  notes,  11, 2890.) 
mrmingham,  Ala.  (eanal 

from),  to  Warrior  B Bp-a^-a. J, 

Biscayne  B.,  Fto P-150 l,s% 

Appro ii. 

Bridges il 

Blschoirs  Dike (HH) it^ 

Bishops  Canal  Loelcs li,aM.?4 

BlsllgB.,P.I ^fY-156 IV 

BIsmarek 7oO-3) iis^ 

BIsmarek,  N.  Dak. (00-2) i,}:^ 

Blssells  Cove,  B.  L 0^06 i,I».': 

BlsseOsPt (HH) J,rt? 

(See  notes,  11,2887.) 

Btxbys  Crossing (HH) IJ^ 

Black  and  Ouadilta  Ba., 

La.  and  Ark X-ao xM 

X-ao-a. i< 

Black  B.,  La 8-181 18 

BlackBayou,La 8-400. I,«v3.ii 


iff 


.5  3- 


T-2-C. 
(See  notes,  11, 2805.) 

Appro 

Black    Bayou,    La.   (b^ 

tween   Calcasieu   Lake 

and  Sabine  Lake) 8-790 I* 

Blackberry  Cr.,  Ky Divaoo K 

Blackbbd Cr., Del I-« iJ* 

Blackbbd  Crn  Nebr 00-M8... 

(See  notes,  U,  2810.) 


.1  -s- 
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Dirtrlot         Vol.  and 
and  No.  page. 

kMfdUld (HH) UlVn* 

IdManie  Cft  Va. K-2iB i,«74 

kbiiniBnuicli«Md...  J-ll« 1,830 

kCr.,I1a. p.^ i^fiflB 

Q-36 1,611 

'fl^gw 11,3146 

'cCr-.Ga 0-7S l,fi» 

0-143 1,584 

^Cr.iLa B-4S-W 1,647 

&-74 1,661 

8-100. 1,683 

&-8M 1, 


i. 


(Cr^Mont. 00-43S 1,1038 

leenotes,  ii,  2815.) 

tCr.,N.C N-66 1,400 

sCtmN-J H-«. 1,371 

icCT.,01Uo DI>^78 1,968 

DD--404 1,968 

kC^Pa J-5Q0 1,335 

kCr,8.C N-.50 1.400 

N-228 1,fi00 

k  Ct.  Sboal,  N.  Y., 

keOntarlo RR-^ift-b 1,1634 

klectCr.,S.IIak OG-790 1,1081 

kflsh  Bayou,  Ark Y-60 1,818 

Y-47-d 1,888 

ikFtshCrnMass B-303 !,» 

:kflshUke,La. 8-739 1,687 

:kfoot  Cr.,  S.  Dak.t 
See  notes,  11,2818.) 

kfoRlCr.,Ky BB-13 1,891 

kFork,01iki DD-410 1,963 

kKaalen  Cr.,  Md. J-147. 1, 383 

kgaiden Pond, Md.. .  J-148 1, 333 

kHaUB^Conn D-36 1,1*1 

kHawCr.,La T-3-oa 1,717 

See  notes,  11, 2805.) 

kBawk  Chute (HH) 1, 1071* 

kBawkCr^N.Dak.: 
See  notes,  11, 2818.) 

kHoKCr.,Pa J-891 ',337 

kboleCr.,Md. J-1190 1,^0 

k  Lake  hI,  Mich. 00-23 1,1388 

kLakMA 8-860 1,M8 

kLake,llIlch.t 

^Ppro U,3388 

kUekCrnPa. ..'  FF-33 1, 1«» 

kP!peCr.,S.IIak....  00403 1,1083 

8«  notes,  U,  2819.) 

k  Prince  Bayou,  La..  8^75. 1,«< 

kR (HH) i,ion« 

kR.,Alaaka XX-181 !»!«• 

XX-313 1,1«B« 

kR.  and  Lake,  Mich.  PP-89 1»  K^* 

*RnArk, Y-23 1,837 

Y-23^ 1,827 

^Ppro 11,2395 

Bridges 11,3146-3147 

Wrecks ."..... .!..'.. -11,2364 

'^R^  Ark.  and  m1>V/./y-J»....-V-1,  818,834 

(See  notes,  11,2808.) 

Appro ,...11,3396 


DiBtrlet  Vol.  and 

and  No.  page. 

Black  B.BnN.T RB.4I9 1,1498 

Biack]L,LA X-ao 1,785 

Bild8« 11,3145 

Black  IL,  BIaM.t 

Bridges 11,3201 

Btack]L,Mleh LI/-34^ 1,1284 

00-14 1,1877 

PP-62 1,1419 

PP-80.... 1,1410, 1441 

PP-90. 1,1419 

Appro 11,3990 

Bridgas 11,3147 

Harbor  llncB 11,3268 

Wnoki. U,3264 

Black  Bt  Hteh.  (moit$li 

ot) PP-«©-a. 1,1444 

PP-«»-b 1,1445 

Black  B.,MUm. KK-217 ^1340 

BlackB^mss R-4» 1,646 

Bridges 11,2146 

Black  B.,N.T RR-4J0 1,1493 

BR-59-A 1,1533 

RR-50-b 1,1533 

Appro. 11,3299 

Black  B.,N.C M.^13 1,456,493 

Appro 11,3293 

Bridges -, 11,2146-2147 

Wrecks ",2264 

BlackB^Oblo QQ-23 1,1461 

QQ-23 1,1474 

Appro "|2299 

Bridgw ".2146 

Wfecks ^"»2264 

Black   Bmt    Fort    Huron, 

Bflch     PP-89^ 1,1446 

Black]US.C N-74 1,409,509 

N-313 1,500 

Black  ]U  Wash. XX-76 1,1655 

XX-73 1,1671 

Bridges 11,3146-3147 

Black  Ik,  Wis KK-26 1,1247 

Black  Bock  Chan.,  Va....  1>63 1,411 

Black  BoclcCr-*BCas8 B-4 1,60 

Black  Boclc  B*  and  Chanel 
jf.Y      R^^7 '•^*® 

BB-ld-e 1,1508 

Black  BoclcH..  Conn D-72 1,141,156 

(8eenot«,ll,«91.)  ^^280 

BUMJkB^"kHVNVT.'!:.\'!BR^13.. U^W 

BB-13-d I,lfi07 

(See  notes,  11. 2838.)  ^  ^^ 

t^^ :::::::::::::*.;v,2i47 

^    !^\\^ ....11,2253 

Harbor  IhMS ' 

Black   Bock    H.,    N.    T. 

(north  hi^akwater) RR-13^ *'*** 

Black   Bock    &,   N.    '<'•  ,  ,,^ 

(plerwtcnslon) RR-i^ YS 

BiackrocK  Ban,  Md ^'^^^ '',  ^ 

Blacks  Cr.,  Macs ^-137 j  '^ 

Blacks  Cr^  Pa J-^^l ' 


Bl 
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District         Vol.  and 
and  No.  pago. 

Blaekfl]i«usLaka,Ga....  O-^ 1... 1,686 

BlMkalBkL (CC) 1,909* 

BlMkamltli. (HH) I,1071« 

BlaeksmlttiCr^Kmns....  GO-1889 1,1086 

Blaekamlttilaid (HH) 1,1071* 

BlMkatumpCr^Ya. L-121 1,413 

Black  Swamp  Cr^Md....  IC-25 1,373 

BlacktaU  Crn  Mont GG-7W 1,1031 

BlacktaU  Cr.,  N.  Dak. 00-766 1,1031 

(See  notes,  U,  2818.) 

BlacktaU  Deer  Cr^  Mont.  QQ-sn 1, 1039 

(See  notes,  11, 2816.) 

Black  Thunder  Cri^  Wyo.! 

(See  notes,  11, 2819.) 

Black  Yermlllon  Bi^  Kan8.t 

(See  notes,  li,  2821.) 

Black  YermlUion  B^  Nebr.  GO-1254 1, 1034 

Blackwalnut  Cove,  Md. ..  J-d55 1, 333 

BlackwalnutCr^Md J-1340 1,340 

Black  Walnut  H^Md J-^356 1,354 

Black  Warrior,  Ala Br-25 1,646 

Black  Warrior  B*»  Ala.  and 

Ml88.t 

(See  notes,  11, 2808.) 

Appro 11,2294 

Bridges 11,2147 

Navigation  rules 11,2041,2107 

Black  Warrior-  Locust 
Fork,  Ala Rr-28 1,646 

Black  Warrior  -  Mulberry 
Fork,  Ala R-31 1,646 

Black  Warrior  Bs,  Ala Br<23-k 1,668 

Black  Warrior  B.  and 
Flv»-]IIIIe  Cr.,  Ala.  (ca- 
nal to  connect,  via  Val- 
ley Cr.) Br<23-o 1,662 

Black  Warrior,  Warrior, 
and  Tomblgbee  Bs., 
Ala.  and  Miss R-23 1,651 

Black  Warrior,  Warrior, 
and  Tomblgbee  Bs., 
Ala.  and  Miss.  (Includ- 
ing survey  for  water 
communication  w  i  t  li 
the  Tennessee  by  way 
of  Big  Bear  Cr.) R-23-« 1,663 

Black  Warrior,  Warrior, 
and  Tombigbee  Bs., 
Ala.  and  Miss,  (lock 
and  dam  buUdlng) Br-23-4 1,660 

Black  Warrior,  Warrior, 
and  Tombigbee  Bs.* 
Ala.  (operating  and  care 
of  locks  and  dams) R-23-m 1,661 

Blackwater  B.,  Fla.  and 

Ahi Q-41 1,630 

Black  Water  Bayou,  La...  S-90 1,682 

Black  Water  Cr.,  Md.t 

Bridges 11,2147 

Blackwater  Cr.,  Va. K-2n 1,375 

L-245 1,418 

Blackwater,  Ky DD-196 1,960 


Dbtrirt 

and  No. 


Q-41 


Y-A. 


.i,«i: 


1,. 


(Indiidliis 
water  and  Bast  Bs.) 

(See  notes,  11,2801.) 

Appro 

Bridges 

Blackwater  B^  Bid* J-145 

Blackwater  B^  Mo G0-14S.. 

(See  notes,  11, 3828.) 
Blackwater  B^Ta. L^U l,C\ 

(See  notes,  II,  2700:) 

Appro 

Bridges 

Blackwater Somid, Fla...  P-m 

Blackwater,  Vm I/-^76 

BlackweOs  Cr.»  LAw R-W-o 

Blain  Branch,  Ky DD^ 

Blaine  H.,  Wash. XX-i(&4...  Ui 

Blaine,  Wash-t 

Harbor  lines 

Btair (00-2) sJ 

Blair  Bun  Bar (CC) 

BlakeCr.,Md K-60 

BlakeleyB^Ala R-11 U 

Blakely  Cr.,  Kans 00-U88 i 

(See  notes,  11, 2822.) 
Blanchard  B.,  Ohio QQ-13 


s  < 

— .  I 

I 

I. 

t 


■• 


\i 


I.: 


11 
I 

i 

. « 


■^ 


Blanchards  BapMs (HH)... 

Bledsoe  Cr.»  Tenn AA-SOS. 

BlennerhassettlBld (CC).... 

BUndB.,La. 8-211... 

BUnd  Pass,  Fla P-255... 

P-518... 
BlindB.,La 8-112... 

Bridges 

Bttnd  Slough (WW-3) 

BUnd  Slough,  Oicc WW-13 

Bridges — ' 

BHnthome  Cr^  Md J-266.. 

Bio  Buck  Point  Pass,  Tex.: 

(See  notes,  11,  2806.) 

Block  House  Bun,  Pa.....  X-750 -^ 

Blockl8ld.,B.I C-ira I^'>J 

(See  notes,  11,  2787.) 

Appro 

Wrecks 

Block  IsMn  B.  L  (harbor 
ofrefuge) C-lOi. 

(See  notes,  11,2787.) 

Appro 

Block  IsM.  Sound,  If.  T. 

andConn. F-JB 

Block  IsM.  Sound,  B.  Li 

Wrecks ■'-" 

Bloekston  Branch,. Bid...  J400. 

Blood  Cr.,  Bans.! 

(See  notes,  11,2828.) 
Blood  Cr.,  Mont. 00^573 

(See  notes,  11, 9816.) 

Blood  )l.,Ky. and  Tsnn..  AA-21 

BloodB.,La 8~SB. 

Bloody  Isid. (HH) 

Bloody  Pt.Cr.,Md ^4». 

BkMidyBuBCr^8.Dak..  00438 ■''■  ^ 

(See  notM,  1^8816.) 


3 


i.:>J 
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DlBtriet 
•ndNo. 


Vol  and 


iwuii  Cr.,  Moiit4 

(See  notes,  if,  281&) 
oomen,  N.  T.: 

Harbor  lines 11,2369 

osaom  Bock«  San  F)nii- 

lsc)o&,CaL TT-16-b 1,1568 

oiints  Cr.,  N.  C IC-M 1,456 

Bridges. 11,2147 

MBeyoilylA S-435 1,685 

S-«6Q 1,687 

&-774 1,687 

18  Blanket  Crn  8.  Oftk.  OG-384 1,1088 

(See  notes,  11, 2815.) 
le  Buck  Point,  T8i.t 
(See  notes,  il,2a06.) 

leCr^Cal TT-196 1,1566 

icCrnN.C K-301 1,456 

aeCrnVa. Lr^Sl 1,414 

ncCr^W.Ta. EK-135 1,«4 

DcBarthlUMtain KK-163 1,1248 

iien8liBiook,Ma8a...  B-104 1,70 

He  Hammock  Bayou* 

U 8-479 1,686 

lochinBnBfe A-» l.^^ 

laelifflH.,Me A-«6 1,27 

laeHUlH.,Me A-«6 1,37 

toe8Lak^Ga. 0-469 1.536 

ioeMUlsIalA <GO-2) 1,1098* 

toe  Bn  Mo.  and  Kama...  00-1412 1,1036 

taeB^Nebr 00-908 1,1032 

(See  notes,  11, 2820.) 

IneBnOkla T-14 1,717 

hieBnlVls KK-6 1,1M7 

toe  Bun,  F1a.t 

Bridges «,  2147,2246 

hMsCr^Otito DD-467 1,963 

toeSpitaifsRmifFla....  P-70 !.*<* 

P-846 l.*71 

hie  Stone  Cr.,Va Lr-368 '.*14 

tae  Stone  B^  Va.  and 

W.Va EB-82 1»«3 

hiewater  Cin  Ala.  and 

Tenn AA-212 1»850 

liieWattfCr.,lIont.....  00^74 !»»«» 

tof  CTHAtal. AA-218 !»«» 

lof  Cr^Ga 0-279 'i*35 

0-387 1.536 

0-W7 J»M» 

lof  CTHKane 00-1367 1.1«6 

(See  notes,  11, 2831,2823.) 

hiflCrnlA 8-82 *»*! 

luffCrnMkw R-TO 1,6*6,668 

Appro "»«04 

InflCrnNebr 00-1253 1|1<»* 

hiflLake^Ga. 0-245 *»535 

loardman]l.«Mlcli. 00-57 *»  ^^ 

loudRiin,BId J-U27 *»339 

leaids  (see  also  special 
boards  of  enclneen  un- 
der headlns  of  ••Bng^ 
neec8,''alistnctB)s 

Board  of  Engineers,  forts '» ^^**» 

1729,1817,2030,2042 

30462*— a  Doc.  740, 68-2— vol  2 


Dbtriot 
and  No. 


Vol.  and 

Boaidft— Continued. 

Board  of  Engineers  on 

Rivers  and  Harbors U,  2041,2104 

Endloott  Board 0,1809,1817 

Board  of  Engineers,  Pa- 
cific coast 11,1817 

Board,  Roosevelt  (Taft) 11,1821 

National  Defense  Board 11,1821 

Board,  Torpedo  System 11,1817 

Boat    Cut-off    Stousb* 

CaL TT-118. 1,1666 

BciatMeadowB.,BIaM...  B-199 1,70 


.1,570 


(See  Dredges.) 

Derrick  boats,  list 11,2841 

Drfll  boats,  list 11,2344 

Maneuver  boats 11,2346 

Quarter  boats,  list 11,2368 

Tow  and  survey  boats,  list 11,2347 

Snag  boats 11.2340 

Tug  and  survey  boats,  list 11,2846 

Boto8Cr.,Pa J-87» 1,337 

BocaCelsftB^Fla. P-315 1,571 

F-^23-« 1,602 

Appro **» 

IiocaClileaClian.,Fla....  P-107. 
Boca  Grande  Chan.,  Fla.t 

Wrecks 11,2264 

Boca  Grand  H.,Fto P-2W 1,571 

BoeinaPa8a,Fla P-«7 1,571 

Bodega B., CaL TT-133... 1, 1556,1560 

TeSkigee?. ".2147 

Bodkin Cr., Bid ^-"^5 1,339 

Bowif  Bayou,  l4i »-3a i,683 

S-367 1,684 

S-387 1,684 

8-500 1,685 

8-568 1,686 

8-587.. 1,886 

8-668 1,703 

BridgjB    11,2144,2147 

BoeufCr^Mo 00-1643 1,1037 

(See  notes,  11,2821.) 

BoWlB,Alk.«riI-....  X-35 1,  W 

Boc^bMB.W»b XX-« '.IMS 

BonarBWOU (HH) «.  "^ 

Ban7Cr.,Oa 0-3« .»^ 

Boggy  swamp, S. C N-86 ^>^ 

BoclM  Cove,  Md. J"^™ i'mtbts 

S2»«CWtt«.L.. R'lOO l."^!^ 

Appro u',2U7 

Bridges * 

Bocue    Chltto,   Uu   »»* 


Mlae- 
-73 


BM)8-J 


.1,647 


Bo 
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District  Vol.  and 

and  No.  pegs. 

lk«aeFai»3rB,LA a-20 i,6m 

Bosne  Falla,  La 8-20 i,680 

8-22 i,e81 

Appro. U,2204 

BoSuelnleCN.C M-277 i,  456,481 

Bofue  Loosa  Cr.,  La R-M i,647 

Bofue  Loosa,  La R-96-g i,647 

Boffae  Lusa  Cr^  La R-90 i,  647 

]k«aeLiua,La R-OS-g 1,647 

Bosue  Plialiali*  BOSS X-19 i,  78^794 

BoffaePlialla»BIl88 X-10 1,7M 

Bridges 11,2147 

BoffaesB^Va I-85-a. i,328 

Appro ii,2200 

Bosue  Sound*  N.  G M-276 1,456 

Wrecks U,2264 

BociuB^Ya. I-^ 1,200 

Boliomia  B^  Md. J-^S27 1,336 

BoliolIsld^P.I YY-lfiO 1,1686 

Bois  Connie  Bayou*  La...  8-7B7 1,688 

Bols  de  Sionx  Bi^  Minn. 

and  N.  Dak KK-180 i,124B 

BoisdoBSionxB KK-lTO 1,1248 

Boise  B.,  Idaho W-00 1,1604 

Bokes  Cr^  Ohio DD-465 1,062 

BoleesCr^Fla P-208 i,5n 

Boles (00-2) 1,1088» 

BoOnasB^CaL TT-131 i,lS56 

BoUnbroke  Cr^  Md J*^10 i,338 

Boilnser  Cr.*  M o.t 

(See  notes,  U,  2824.) 
Bolivar (HH) 1,1071» 

(8eenoteB,ii,2827.) 

Boltars (HH) i,l071» 

Bolton (HH) 1, 1071» 

BonaniaBar (CC) 1,009* 

Bonds  Cr.,N.C M-lll 1,455 

Bondurant (HH) 1,1071* 

Bone  Cr.,  Nebr GQ-1114 1, 1033 

Bone  mil  Cr  .^ 0(K318 1, 1027 

Bonluca  Bajon,  La S-IO 1, 681 

Bontnca  Bayou,  St.  Tam- 
many Parish*  La S-10 1,680 

Bon  Homme  Cr^  Mo 00-1555 1, 1037 

(See  notes,  11,2824.) 

Bonne FemmeCrii, Mo...  00-79 1.1025 

00-100 1,1028 

(See  notes,  11,2813.) 

Bonne  Idee  Bayou*  La X-36 1,785 

BonnersFeny (WW-2) !,1610* 

Bonnet  Carre (HH) 1, 1071* 

Bon  Seeour  B.*  Afau*  and 
Pensaeola  B^  Fla.  (ca- 
nal)   Q-46 1,632 

Bon  Seeour  B^-Pensacola 

BHAla.(canal) Q-46 1,611 

Bon  Secours  Bn  Ala. R-6 1,646 

Bon  Secours  IL*  Ala Rr4 1,646 

Bonton  Bend (OCh-2) 1, 1038* 

(See  notes,  11,2826.) 

Booms  Lake,  Ga O-470 1,536 

Boone  Crnl^ DD-183 1,060 

Boone  Cr^  Bid J-322 1,333 

J-075. 1,; 


and  No.  p», 

Boone  Cr.*  If  ehr GO-030 i 

Boone  Fork,  B:y DD-133 Li 

DD-4-a II 

Boonee  Braneh,  Bfb GO-114 

Boone  Slough*  Ores W-fi2 1 

Boones  SlouSh*  One W-72 i 

BoonvHle (GG-9) ij 

BoothboyAvMe. A-197 i.: 

Appro t 

Bridges l 

Wrecks Ji, 

BoottiB.*Me A-105 

Booths (HH) i 

Booie  Ditch*  Md J-164. 

Boqueron  IL,  P.  R. YY-17 

Bordentown*  N.  J  .(near).  H-3-m 

Borgne  Lake,  La.: 

Forts fl,asl 

BoflqneIL*XeK U-43 

BoetonH.*MaM D-1I3 i, 

(See  notes,  U,  2784,3786.) 

Appro. fi,»:.2'i 

Bridges. fi,2!C-r* 

Forts U,1805,IH1>5| 

Harbor  lines ii,J25>r-»' 

Wrecks U,2aw.:2r[ 

Boaton*Ma8ai*IMsti4ct...  B(withm^}.i,C  .' 
(See  notes,  11, 3784.)  1 

Appro £,r*' 

Boston*  Mass.*  to  Beau^  I 

fort,  N.  C  (Intraeoastal  | 

waterway) lC-S57-c U"» 

Boston    to   Bio    Grande 

(intraeoastal  waterways) 11,204:.:: 

Bonds  Bayou*  La 8-618. 1/- 

Boudreau  Bayou*  La. 8-157. i  t^ 

Boudreau  Canal*  La 8-^456 lb 

Boulanccrs (HH) 1,1:"? 

Boulder  Cr.,  Bfont 00-006 Ih^ 

(See  notes,  U,  3817.) 

Boulder  WLf  Mont.x 

(See  notes,  11,38161) 

Bonndaiy  Cr.,  Va K-SIS LT 

Bouquet  IL,  If.  T E-«s l,ir«,« 

Bourbeau  Bayou*  La. S-648 1^ 

8-736. ir 

BoushCr.*Va L-3D4 .c 

BowChan.*Fla. P-106 1.' 

Bow  Cr.*  Bans.! 

(See  notes,  11, 3823.) 

BowCr.*lfehr GO-«87 tJi 

(See  nota,ii,  3810.) 

BowCr.*Pa... H-a tr 

7-M8. 1,5? 

Boweiy  B.*  If.  T.S 

(See  New  York,  N.Y.) 

Harbor  lines a^"" 

Bowlecamp  Cr.*  Va. DD-3S1 i.»: 

BowlesvUle (CC) i  ?^ 

Bowman  Brook*  N. H.....  B-35 i  ■> 

Bowman Cr.,Pa J-6B3 i  i* 

Bowmans  Bun  to  Cum- 
b«riand*Bfd K-OD-c i,ii 
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Butte  C^.,  If elir.i 

Bee  notes,  ii,  2819.) 
Canyon 

BMerCr.,Colo.... 
See  notes,  II,  3822.) 
Oder  €>.,  Kans.! 
3ee  notes,  iJ,  2822.) 
SMerCri^Mont.... 


Dlstrfet 
and  No. 


Vol.  and 
pasa. 


(WW-3) i,1616» 

O€kU0B 1,1083 


!ee  notes,  il,28M,28ia) 

tter  Cr.,  8.  Dak 

Iw  notes,  U,  2816,2810.) 

Oder  Cr^S.  Dak 

BMerCr^WTO 

Jee  notes,  11,  2830.) 

lCr.,Tenn 

tCthIowa 

ir  En  Iowa.  I 
3«e  notes,  U,  2814.) 

iton  Slotisli,  Cal 

leCNNelir 

See  notes,  II,  2819.) 

«Cove,Miia8 

Ibury  Slougli 

Iburr  Slough,  Orag... 

IdockPond,N.T 

IcnCr.,Fia. 

UordslBld 

See  notei,  11,2841.) 

ilcy8Cr.,Ga. 

IshawCr^W.Va 

{gs  Branch,  Mo 

taerd 

neid  to  Grand  Baplda 
H): 

Sec  notes,  11,2827,2838.) 

^CrnPa 

kes  Bayou,  TcsLs 
See  notes,  11, 2806.) 
Bch  Cr.,  llfaat 

idfordChan.,Va 

Kdon  Cr^  Ftaui 
Wdges 

■dywlneCTHDeLt 

bridges 

idywlno  a,,  Dal 

bridges 

^Trecks 

If  ord  &,  Conn 

See  notes,  U,  3790.) 
^ppro 

iVredcs 

»tordE.,Conn....!.!! 

■mock  B.,  lid 

ttonCr^Tann. 

Qd  Bayou,  La. 

»«BmCrnS.lik!'.*.*.l 
(See  notes,  U,  2810.) 
««Boat&,Ma.i 
Bridges 

Vs  Bayou,  Tte 
Bridge, '"""' 


OG-448 1,1028 

00-6I8 1,1029 

GG-745 1,1030 

OG-aao 1,1028 


OG-841. 
OG-1003. 

AA-115. . 
OG-368.. 


..1,1091 
.  .1, 1033 


1,840 

1,1027 


TT^97 

OG~Boa»  .  • 


.1,1656 
.1,1032 


B-82 1,00 

(WW-3) I,lfll0» 

WW-ai 1,1016 

RR-a4 1,1«3 

P-209 1,671 

(WW-3) 1,1610» 

0-103 .4,634 

DD-806 1,901 

GG-105 1,10M 

(HH) i,ion« 


J— 701.  ••  ••••■•••■!  330 


B-164. 
L-13., 


..1,70 
.1,411 


.11,3148 


11,3148 

Usi 1,300,317 

i.U,3148 

11,3364 

D-« 1,141,166 


tt, 

11,3364 

D^ 1,1« 

J-2B0 *.883 

AA.256 *»M0 

8-111 1»<W 

QG^869 '»1031 


11,3148 

U-» *f'3* 

11,3148 


VoLand 
page. 


.1,768 


.1,768 


.1,767 


.1.780 


.1.762 


.1,764 


.1,764 


District 
and  No. 

Braioa  and  Galvaaton  Ca- 
nal, Tei U-3»-o 

Braioa  and  Galvaston  Ca- 
nal, Tax.  (operating  and 
eara) U-OT^--.. 

Braioa  B.  and  Gatveaton 
B.,  Tax.  (cliannal  be- 
twaan) U-a»-b... 

Braioa  B.  and  Bfatagoida 
B. (channel batwaen)...  TJ-B8^-e 1,769 

Braioa  Ik,  Tax U-a-b 1,736 

V-40 1,736,760 

Appro 11,2206 

Bridges 11,2148 

Brnioa  B^  Tax.  (tatdndlns 
mouth) 

Braioa  B>»  Tax.  (mouth 

of) U-40-b. 

Braioa  B.,  Tax.  (Old 
WaahlngtontoWaeo)..  U  <Q  e. 

Braioa  B.,  TM.  (Bleh- 
xnond  to  Okl  Waahtng- 
ton)...., TT-40-d. 

Braioa  B.,  Tex.  (Velaaeo 
to  Okl  Washington)....  U-40-o 1,763 

Braioa  Santiago H.,  Tex..  U-3-b 1,736 

U-73-a 1,773 

Appro ",2206 

Santiago    Paaa, 
U-73 1,736 

Breach  Inlet.  S.  C.t 

BrldgM **»^« 

BroMl  and  Cheeae  Cr., 
Bfil J-1077 1,889 

Breakfast  Cr.,0» 0-117 1,534 

Breast    6r     Teton     Cr., 

Mont. 00-491 1,1029 

Breeches  Cr., Pa. J-W- '»337 

Bremerton,  Waslui 

Harbor  lines , 11,2264 

Bi«mnerB.,A]mska. XX-127....:..  1,1686 

BremiekeSlioala. (00-2) 1,1038* 

Breton (HH) I,10n« 

BrotonB.,Md K^ -'.aTJ 

Appro "'*»* 

Breton  B.«  Md.  (Leonard- 

townB.) K^ *'^^ 

Breton  Sound,  La. S-160 l.«M 

Bretons  Pt.*  B.  I.i 

Forts "'1«» 

Brewer  Cr.,  Bid ^-^^ '^1? 

J-1268 1»3« 

Brewer  Pond,  Md 1-1330 ..J,8« 

Brewer. <HH) '»  0^* 

Brewto«tou  Branch,  Md.  WW J»»J 

Briar  Cr^Oa. O^ '^ 

BrteaCr..N.C M-186 »«« 

BHcaBun^BId J-U16. *»33» 

^^J^^'^*  11,3148,3384 

Bridges- -^ 

Brick  Cr.,8.C N^ -J^^ 

Brickeys (HH) «'i«^ 

BHek  HIU  &»  Qm. ^^'^' 


.1,636 


Br 
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District  VoLaod 

and  No.  page. 

Bridge  Cr^  Ls.t 

(See  notes,  U,280S.) 

BridgeCr^md J-335 1,333 

J-048 1,338 

Bridge  Cr^  Mont OG-613 1,1090 

00-660 1,1090 

(Bee  notes,  U,  2817.) 

Bridge  Cr^N.C M-182 1,465 

Bridge    Meadow    Brook, 

Mass B-41 1,60 

Bridgeport,  AU AA-18 1,855 

Bridgeport  H.,  Conn D-66 1,141,163 

(See  notes,  U,27B1.) 

Appro 11,2280 

Bridges 11,2148 

Forts 11,1874 

Harbor  lines 11,2254 

Wrecks 11,2264 

BrldgeportiWasli (WW-2) 1,1<U0* 

(See  notes,  11, 2843.) 

Bridges 11,2041,2104 

Bridges,  D.C 11,2030,2062,2063,2064 

Bridges,  plan  ol  indeitng 1, 13 

Bridges,  laws .....U,2320 

Bridges,  strnetores  other 
than,  navigable  water- 
ways  11,2041,2100 

BrienBun,Md J-1071 1,330 

Brier  Cr.,Ga 0-«) 1,547 

Briery  Cr.,Md J-^50 1,333 

Brigantine  Beach  and 
Inlet,    N.    J.    (channel 

behind) I-16-a. 1,303 

Brigantine  Inlet,  If.  J 1-16 1,200 

1-16^ 1,308 

Brigantine  Shoal,  N.  J.i 

Wrecks U,2264 

BrightsCr.,N.C M-153 1,455 

Brilliant  Pumping  Sta^ 
tlon,  Pa.t 

Harbor  lines 11,2254 

BrfnsCr.,Mo GO-230 1,1026 

Brimstone Cr., Tenn AA-208 1,850 

Brinks Cr.,K]r DD>107 1,060 

Briscoe  Cr.,Md. K-50 1,373 

Bristol  H.,  Me.t 

Appro 11,2388 

Bristol,  Pa.t 

Harbor  lines 11,2254 

Broad  B.,ya L-212 1,412 

L-207-a 1,430 

Broad  Canal,  Mass B-126 1,70 

Broad  Chan.,  Hempstead 

B.,N.T F-72 1,215 

Broad    Chan.,    Jamaica 

B.,N.T F-81 1,215 

Broad  Cove,  Me A-167 1,28 

A-281 1,20 

Broad  Cove,  Mass B-144 1,70 

Broad  Cr.,  Del J-121 1,332,347 

Appro 11,2201 

Bridges 11,2148 

Broad  Cr.,Fla P-176 1,670 


and  No. 


BfoadC:r..MA. 


\dtt 


J-77... 

JMoa.. 


j-uao. 

X-I2SL. 


.  I 

.X 

xn 


Appro a. 

Cr.,Bfas8 B^55 


Broad  Cr..  N.  G. 


Broad  Cr.  (1st),  S.C. 
BroadCr.(2d),S.C. 
Broad  Cr.,ya. 


Bridges 

BroadkUICr.,DeL 

Appro. 

BroadklUIL,DeL 

Wrecks 

Broad  Marsh  IL,  Blass. .. . 
Broad  Mouth  Cr.,  S.  C. . . 
Broad  B.  above  €?olnm- 

bla,S.C 

Broad  IL,  Del 

Broad  B.,Ga. 

Broad  IL,  N.  C.  and  8.  C. 
Broad  1L,S.C 

Bridges 

Broad  Bun,  Md 


C-47.. 
N-187. 


N-147-b i 

j-m 

O-W ^ 

N-147 15W 

N-251 


J-060. 


..Is. 


Broad    Sounft,    Bostcm, 
Biass.t 

Wiedcs , 

Bfoad Sound, Me A-255... 

Broadwater  Cth  Md. J-1277... 

Broadway  Branch, Del....  J-2S8.... 

Brokau. (HH)... 

Broken  Kettle  Cr.,  Iowa. .  QG-375. 

(See  notes,  11, 2814.) 
Broken  Straw  Cr.*  N.  T. 

andPa FF-«L., 

Bronsons  Cr.,  Ctak O-lOB 

Bronx  Kins,  N*  T,t 

Bridges fi,fl*. 

Harbor  lines S. 

Bronx,  Manhattan  Hue, 

Bl.T.CItsr F- i 

BronxB.,N.T E-a i.'~ 

Appro i-' 


•J 


l:« 
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DJstiiot  Vol.  and 

and  No.  page. 

»ixB^Br.T^^}0Dtd. 

Bridges U,91« 

Harbor  Mmb. 11,3354 

Wrecks U,33B4 

loktaicsB^Ma A-310 1,38 

oklln.  Center  H^  Me. .  A-78 i,  37 

oWyn. (CC) 1,90»» 

(HH) I,lfl7»» 

okJyii,  If-  Y.J 

[See  Now  York,  N.Y.) 

HarborllMa 11,2M3,3SM 

Wrecks. 11,32M 

omCr.,Wyo. 00-^098 1,1033 

ok  Neal  to  moiitli  of 

IjB lr-3Q7-« 1,447 

)ok  Neal  to  Randolph 

tation Ir-«l7-b 1,447 

nkport (CC) 1,W9* 

wks (HH) I,ia72* 

wks  Bieak  (HH): 
(See  notes,  11, 2827.) 

MksCrnlld J-34fl 1,333 

ooksStoush^Waah....  WW-64 1,1«15 

ook(The),Va Ir-149 1,412 

oomCr.,W70.s 

(See  notes,  11, 2830.) 

oxoR.,Ga O-300 fiM 

other  IskL: 

(See  New  York,  N.Y.) 

Harbor  lines 11,2254 

owCrnMont OG-«14 1,1029 

(See  notes,  11,2817.) 
own  Crn  Kan8.t 

(See  notes,  11,2823.) 

ow]iCr.,Ne1»r. QQ-WS *,1<B2 

ownCrnS.C N-lft7 *,«» 

ownCr.,W.Ya DD-317 *,«! 

owneUCrnNebr GO-llSO 1,1034 

owneys  IskL,  Me.: 

Wrecks 11,2284 

own.  Fort,  Tex 11,1808 

OwnsB.,Va K-395 '»375 

owns  Branch,  Bid J-445 *»334 

owns  Cove,  Md J-483 '» 334 

own8Cr.,AlA R-38 *i<^ 

AA-^ *,8« 

ownsCr^FIa P-14 *|S<» 

owns  Cr.,  Bid J-457 *»  334 

J-1006 ^339 

ownsCr^N.Y F-68 1,215,227 

Appro 11,2288 

ownsCT.,N*C M-149 '»*W 

M-218 *.*56 

N-56 *'^W 

rownsIsU. (CC) 1,909* 

towns  Ledge,  Bfus.t 

Wrecks 11,2284 

lownsvlUe (00-2) 1, 103»» 

(HH) '»107a» 

(See  notes,  11, 2825.) 

trownsvlllc,Pa (FF-«-«) 1,1009* 

Harbor  lines 11,2254 

Irnee. (HH) I,l07a» 


District  VoL  and 

aiid  No.  page. 

BnileCr^8.Dak. 00-aB2 1,1087 

(See  notes,  11, 3814.) 

Brule  H^Wla LLr-a4-a. 1,1381 

Brule B.,BItain LrL-7 1,1366 

BfUle]l.,Wl8 L.Lr-a4 1,1386 

Bruno  laldn  CaLt 

Harbor  lines 11,3354 

Bmnot  IskL,  Pa.t 

Harbor  lines 11,2254 

Brunson Swamp, N.C...  N-28 1,499 

Brunsona Swamp, S.C..  N>24 1,499 

Brunswtek (CO) 1,90»» 

(00-2) I,10a8» 

Bnmawtek  (^anal  and  Hn 

Me A-23»-a i,  52 

Brunswick  &,Oa. 0-448 1,686,559 

(See  notes,  11, 2798.) 

Appro 11,2293 

Forts U,l»« 

Harbor  lines 11,2254 

Navigation  rules 11,2041,2107 

Wrecks ",2284 

Brunswlck«Me A-233 1,61 

Brunswick    Outer    Bar, 

Qa  O-437-a 1,668 

.Appi^ 11,2283.2283,2293 

BrunBWlckR.,Ga. O-440 1,536 

Brunswick  B^  N.  C M-3a4 1,456,^ 

Brush  Cr^Cal TT-139 1,1556 

Brush Cr^Kans GO-1161 1,1034 

00-1210 1,1034 

(See  notes,  11, 2821,2822.) 

Brush  Cr^Kr ^^'^^ ^'^ 

Brush  Or..  La. T-3-j 1,717 

(See  notes,  11,  2805.) 

Brush  Or.,  Mo OG-134 1,1026 

O0-156 1,1036 

OG-202 1,1026 

00-1413 1,1036 

00-1425 1,1036 

(See  notes,  11, 3818,2814, 
2823,2834.) 
Brush  Cr.«  Bf o.  and  Kans.i 

(See  notes,  11, 2833.) 
Brush  Cr.Nebr 00^14 1,1^ 

Brush  cr.ohu> sSiS::::::::!;^ 

DD-482 1,W3 

DD-485 *,*03 

Bridges ■-••     /  .^m 

Brush  Cr.Wyo OQ-im. 1,1033 

(See  notes,  11, 2830.) 

Brush  Fork,Ky DD-225  -K^ 

BrushleCr.Mo Q0-l«7 U^ 

....1,088 
1,688 

Brushy  Crn8.C ^"^^I i' 961 

Brushy  Fork,  Ky ^^^ ['^ 

Brushy  Fork,  Ohto I>I>-3« J'^ 

BrustleyCr^Ga. ^-^ i'464 

Bryan  CJr^N.c ^^    ' 


Brushy  C^fKy AA-240. 

Brushy  Cr^La S-822. 

8-837. 


M-83. 


Br 
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District         Vol.  and 
and  No.  page. 

BiyansB^Va. K-aM 1,875 

Bryant  O^Ky DD-e5 i,OSO 

Bryants  Cr.»Mo Y-88 1,818 

BaekCr.,CaL TT-158 1,lfifi6 

BuckCr^Ga 0-72 i,88S 

0-273 1,585 

BuckCr^Iowa 00-850 1,1(07 

BackCr.,Kan8 00-1802 1,10S4 

(Bee  notes,  11, 2821.) 

BuckCrtKy AA-881 1,850 

DD-22 1,050 

DD-26 1,060 

DD-48 1,050 

BuckCr^Mo 00-1428 1,1080 

(See  notes,  11, 2828.) 
BuekCr^Nebr 00-1124 1,1083 

(See  notes,  U,  2881.) 

BuckCr^Pa. J-<84 1,336 

BackCftTenn AA-150 1,840 

Buck  BIk  €>tn  Bfo.t 

(See  notes,  U,  2824.) 

BuckeyeCr^Ky DD-146 1,060 

BuckeyeCr^Mo O(}-106 1,1026 

(See  notes,  11, 2814.) 

Buektaam  Cr«»  Kans OO-llOl 1,1034 

Baekhannon  &.,  Pa.t 

Bridges 11,2148,2210 

Baekhannon  B^  W.  Ya. .  FF-13. . .  .1, 1003,  lOU 

Appro 11,2207 

Buckliead€>.,Oa. O-160 1,534 

BueklieadCr.,S.C N-252 1,501 

Bnckliom  Bayou*  La 8-535 1,685 

BnckliomCr^Ky DD-163 1,060 

Bnekliom  Cr^  N.  C Lr^iO 1,413 

Buckliom(The),ya L-2e 1,411 

BuekLake,Oa 0-487 1,536 

BuekUekCr^Mo 00-1544 1,1037 

BuckoltiCr^S.C N-^ 1,400 

BuckPoniUN.T RIU37 1,1403 

Bucks  Cr^Pa. J-681 1,336 

BueksCr^S.C N-13 1,400 

Bucks  H.*  Me. A-80 1,27 

BueksliutemCr.,N.J....  1-33 1,200,306 

Bttcksport*  Caki 

Harbor  lines 11,2254 

BaekaportH.,Me A-103 1,28,40 

Appro U,2287 

Forts 11,1841 

Buck  Swamp,  N.  C N-35 1, 400 

Buck  Swamp,  S.C N-40 1,400 

Buckwheat  IskL,  N.  J.t 

Harbor  lines 11,2254 

Buena  Vista (HH) 1, 1072* 

Buffalo (HH) 1,1072* 

Bnllalo  Bayou,  To. U-16 1,735 

U-28 1,740 

U-26-b 1,742 

U-36-C 1,743 

Appro 11,2205 

Bridges 11,2140 

Navigation  rules U,  2041,2107 

Wrecks 11,2264 


District 
and  No. 

BaffatoClonlee,N.Dak...  KK-184. 

Bmaio  Cr^  Colo OG-103S. 

BuflaloCr^Ga 0-277.... 

O-401.... 

Buffalo  Cr.,  Kant. GO-UU. 

GO-US7. 

(See  notes,  U,  2882.) 

Buffalo  C^r.,  Ky DD-si.. 

DD-^... 

DD-384. 

BuflUoCr^Bfd. J-1030.... 

Buffalo Cr^ Minn KK-75... 

Buffalo Cr.,Mo GG-14fi3. 

(See  notes,  11, 2824.) 

Buffalo Cr^Mont GO-650.. 

(See  notes,  11, 2817.) 

Buffalo  Cr.,  Mont,  and 

Wyo GG-683.. 

OG-735.. 

(See  notes,  11, 2817,2818.) 

Buffalo  CrnNelir GG-oeo.. 

(See  notes,  11, 2820.) 

Buffalo  Cr^  N.  T.I 

Bridges 

Buffalo  Cth  Ohio DD-854.. 

BuffaloC^r^Pa. J-S20..... 

J-8« 


sJ 


FF-37.. 

Buffalo  Cr.,  S.  C N-159.. 

Buffalo  Cr.,  S.  Dak. 0(^-816. 

Buffalo  Cr.,  Tenn AA-3^. 


L-i 


Buffalo  Cr.,  W*  Va. EE-8 

EE-43.... 
EK-141... 

FF-O 

Buffalo Cr^ Wyo GO-730... 

(See  notes,  11,2818.) 
Buffalo  Forkt 

Roads,  military fi,»  ^ 

Buffalo  Fork,  Ark Y-44 

Buffalo  Fbrk,  White  B., 

Ark. .• Y-23-4 

Buffalo K.,N.T RB-13...i,:«;  ' 

RR-U-a... 

Buffalo  Hollow  Cr^  Tenn.  AA-145 

Buffalo  Lake,  Wls.t 

Bridges t- 

Buffalo,  N.  T.t 

Appro -^ 

Forts li.in*.* 

Harbor  lines -- 

Lake  regulation ii,24:- 

Navlgatlon  rules 0.2^  ' 

Wrecks - 

Buffalo,    N.    T.    (break- 
water)  RR-13-C 

Buffalo, N.Th District....  RR(within^    » 


(See  notes,  11, 2838.) 
Bultolo,    If.    T.,    Seala- 
^piadaC^r. RR-18. 


i  • 


lee  p.  2851  for  ex-l 
planatioiu,  etc.   J 
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District  Vol.  uid 

•nd'Na  pags. 

ii8alo&,Mlii]i KK-193 i,13« 

iiflalo&,Mlm 8-278 1,083,084 

altato&,N.T RR-14 1,1493  . 

Dflalo  B.,  South  Bnmclit 

mnn. KK-199 1,1048 

nffalo  B^  Tann AA-238 1,860 

ollaloB^Wto KK-» 1,1347 

nflftloilclii  Cr.,  8.  Dalct 

(See  notes,  li,  2818.) 
allaloStoiicli,Colo OO-1O0B 1,1083 

(See  notes,  11,2830.) 
nffilo    to    Tonawanda 

Cr^N.T.(Bito Canal)..  RR^IO 1,1403 

gfflngtonbld (CC) 1,«00» 

OfbyUght. (WW-2) 1,101«» 

OKbyCr^Mont QQ-426 1,1028 

asSacICtGa o,40» 1,636 

BUdlDfStPiiblle  Groands 

andtD'C U,  2030,2040, 2065,  a006,a072 

Water  supply U,  2040,2084 

oWtafrtoiiiB 11,2040,2060 

undiead  Bar,  l>elawaM 
B.(se8DelawanR.)t 

Wrecks 11,2364 

iiIklieMlBock«R.L C-81 1,125 

(See  notes,  11, 2787.) 

"B"Ma S.210 1,682 

aOB.,N.C U-9 1,464 

iiIIBraneli,Md J-IUO 1,330 

"BCrnGa, q^isq 1,634 

"ttCr,Kjr DD-73 1,060 

DD-237 1,061 

"BCnN.C UrZ 1,454 

ttnCr,S.C N-15 1,400 

nllCrnS.I>ak GO-«82 l,10a|2 

(See  notes,  11, 2810.) 

BDCr^Va DD-273 1,061 

unCr^W.Va DD-a08 1,061 

ullerton (HH) 1,1072* 

u]lctlns,GTeat  Lakes 11,2041,2122 

ollloot  Cth  Kaiu.t 

(See  notes,  U,  2822.) 

nllnetkCr.,Md. J-1086 1,339 

"DockCr^B.! C-82. 1,107 

oOockPond«Md J-151 1,332 

nOockaCovcB.Ls 

Bridges 11,2140 

«flockaCr^S.C N-156 1,600 

anEanCr.,Teiin AA-160 1,840 

ullBiin^Ky DD-143 1,060 

«lIBun,Va K-101 1,373 

ilbklnCr^Ky. I>I>-60 1,050 

ilowsCr^Pla. P-00 1,500 

olwacfaB^N.T E^» 1,178 

ump  Landing  Cr^N.C.  L-280 1,413 

nndlckCr^La 8-827 1,688 

wnfayCr^Md J-175 1,834 

ttntonCrnN.C M-5 ',464 

omens     izon     Works, 

Harbor  lines 11,2254 

«»ke Sloofh../... .......  (WW-2).... .I,1616» 

^"itofton (HH) 1,1072» 


BlBtrtet         Vol.  and 
and  No.  page. 

BUfllllfftQll  B^  mnn. LI^13....1, 1265, 1260 

BiiilliictonA,Vt E^16 1,178,208 

BuiWngton,  Vt.1 

Appro 11,2280 

BnmottCr^Bfo. OG-1466 1,1006 

BumattB^ins KK'4S 1,1247 

BumottaMUlCr^Va L-166 1,412 

Bumliain. (HH) 1,10?2» 

BmnliamB  Canalt  Wls.1 

Bridces 11,2140 

BiiiiiliicVtek,Ky. DD-20B 1,000 

Buma  Cr.,  M ont OG-631 1,1090 

(Sea  notes,  U,  2817.) 

Banu  CuWoB.  Cal UU-20 1,1577 

Biim8lda»Ky AA-230 1,878 

BumaldoB^Gm 0-112 1,634 

Burnt  Camp  Bianeli,  Ky.  DD-«4 1,050 

Btunt  Coat  Hn  M a. A-73 1,27 

Burnt  Cr.*  N.  Dak.t 

(See  notes,  U,  2815.) 

Burr  Cr^  Conn D-74 1,141 

BnR«ll8Cr.,Ga. 0-*15 1,687 

Burtla  Fork*  Bfb«i 

(See  notes,  11, 2828.) 
Burr  Oak  Cr^  Ho OG>163 1,1026 

(Seanottf,ll,2814.) 

Burrwood (HH) 1,1072* 

BurtLake,A[lch PP-35. 1,1410 

Burton  Cr.»  8.  Dalci 

(Sea  notes,  11, 2810.) 

Burtons  Crn  La 8-814. 1,688 

Burtona  Crn  Tann AA-247 1,860 

AA-239 1,878 

BuabBr.,Ky DIV116 1,960 

Buah  Cabin  Bun,  Bfd....  J-1025. 1,338 

BuahCanalfLa 8-460 1,685 

8-455 1,685 

BuabCrnBIA. J-958 1,338 

BuahPorkCr.,Va K-231 1,374 

BU9hB^Bfd. J-050. 1,338,365 

Bridges ".2140 

BualiB^S.C N-174 1,500 

BuahWlckCr^N.T F-108 1,216 

Harborllnes ^^.2264 

Butcher  Cr^Va L-366 1,414 

ButeherponCr.,Fia. P-28 1,660 

ButeharaCr^Va L-TO 1,411 

ButiarCova,]IId J-428 1,334 

ButlarCr.,Pa J-633 1,335 

Butler  B^Ga.t 

BHdges ",2140 

ButieraCrnGa 0-53 1,533 

0-238 1,534 

ButteCr^Nabr OG-020 1,10M 

Butter  Cr.,  Mont OQ-^ 1,1030 

(See  notes,  11, 2817.) 
Buttermilk  B.,Maa8.t 

Bridges "'2i« 

Buttermilk  Chan.,  N.  Y. 

H.,N.Y F-106-k., 1,240 

Buttermilk  Chan.,  N.  Y. 
H.(8eeI«rewTork,N.Y.)« 
Harborllnes "»^*^ 


Bu 
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District         Vol.  and 
and  No.           page. 
Battermllk Sound, Ga...  0-236 1,534 

Battcmat (HH) 1,1073* 

ButterwoodCr^Va Ir-318 1,413. 

BataeCr.,Ga 0-248 1,535 

Button  B.,Vt E-108 1,178 

ButttanB^P.L YY-ITQ 1,1086 

Buxton  Cr^Lo &-«49..-. 1,688 

Buxton  Cr^N.G M-148 1,455 

Busiaid. (HH) 1,1079* 

BuaBudl9.ld.Cr^Md K-17 1,373 

BuxBud Boost, Ga. 0-221 1,534 

BuuaidsB.,BlMS C-34. 1,107 

Appro 11,: 

Wrecks U, 


District       V' 

and  No.        p^i 

movlni^    Woepecket 

Bock) C-3i 

BussMdsCr^Ga O-4S0 

BybMsIsld. (Wlnr-2)... 

Byhume  Ctf  Mo GG-56... 

Bynum  Bon,  Md J-Wi 

ByimmH^Conn D-OS 

Byimm  WL^  donn.  an^  N. 

T Dj» 

ByramB^NaT E-2 

Harixr  lines n., 


Cabanosso  Bayou*  La.t 

Bridges 

Cabaret 

Cabbace  Ctip,  Ga. 

CabbagA  Patch 

CabcUCr^W.Va 

Cabin  Branch,  Md 

Cabin  Cove,  Md 

Cabin  CrnGa. 

Cabin  Cr^Md 


Cabin  Cr.,  Mont. 

(See  notes,  U,  2818.) 

Caliin  Cr.,  N.  C 

Cabin  Cr.,  Pa 

Cabin  Cr.,  W.  Ta 

Cabinet  Baplds...^ 

Cabin  Fork,  W.  Va. 

Cabin  John  Br^  D.  C 

Cabin  John  Cr^  Md 

Cache 

Cache  Cr^  Mont 

(See  notes,  11, 2818.) 
Cache  CrnNebr 

(See  notes,  li,  2819.) 
Cached  Crn  Mont 

(See  notes,  11, 2817.) 
Cache  La  Poudre  B.,Colo. 

(See  notes,  11,2820.) 
Cache  B^  Ark 

(See  notes,  11,2808.) 

Appro 

Bridges 

Cache  B.,  Ark.  (obstruc- 
tions removed  from) 

Cache  B.,  in 

Cache  Slough,  Cal 

Caddo  Lake,  Tex.  and  La. 

(See  notes,  11, 2807.) 

Cadli,P.I 

CadleCr.,Md. 


, 11,2150 

(HH) 1,1072» 

O-lOO 1.534 

(CC) 1,«»> 

EE-« 1,983 

J-1156 1,339 

J-IB3 1,334 

0-388 1,635 

7-265 1,333,352 

J-396. 1,334 

GCh-742 1,1080 

M-141 i,455 

J-919 1,338 

EE-73 i,983 

(WW-2) 1,1610* 

EB-34 1,983 

11,2039,2062 

J-.628 1,335 

(HH) 1,1072» 

0(3-723 1,1030 


QO-9S8 1,1032 

00-611 1,1029 

0(3-1065 1,1033 

Y-25 1,818,833 


Il,2?95 

.11,2150,2216 


Y-23-<5 1,820 

BB-40 1,891 

UU-62 1,1577 

T-18 1,717 

YY-127 i,1686 

J-1265 1,340 


Cadron  C^.,  Ark. Y-« 

Caesars  Cth  Fla P-173 

CaffeeB.,If.C M-35 

Casayan,P.I YY-178 

Cacayan  B.,  P.  I YY-88 

Caiiaba  B.,  Ala Q-ao t 

(See  notes,  11, 2802.) 

Appro. 

Bridges 

Cahokla. (HH) 

CaiIlowB.,La. S-lte 

Calllow  Lake,  La S-17D 

Cain  Cr.,  S.  Dak. OG-331.... 

(See  notes,  U,  2815.) 

Cairo (CC) 

(HH) 

(See  notes,  11,  2827,  2838, 
2829,  2831,  2832.) 

Cairo  H.,  DL  (vicinity  o^ 

posite) BB-3 

Cairo,  opposite  (HH): 
(See  notes,  11, 2827.) 

Cairo,nL II-2 

(8eenotes,U,2828.) 

Cairo  B^B:y AA-17 

Calamus  B^  Nelir.t 
(See  notes,  11, 2820.) 

Calaveras  B.,  Cat UU-40 

Calcasieu  Lake  and  Sa- 
bine   Lake    (betwoon). 

Black  Bayou,  La 8-799 

Calcasieu  Lake,  La^ S-794..... 

8-793 

Calcasieu  Pass.  Lake,  and 
B.,La.t 

Appro 

Calcasieu  Pass,  La 8-799... 

8-793... 

Calcasieu  &.,  La 8-796... 

8-793.. 
Bridges 


.1  )-4 

I 


i 


.i  <^^ 
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Btatriet  Vol.  and 

and  No.  page, 

tttea  B^  La.  (WcM 

»*') S-^M. 1,688 

E>>^  B.  to  Sabina 
1  U*  (tnland  walct^ 

Vewial) 8-868 1,«8 

dteBnlOeli PFU43 1,1419 

IwtUEun (OC) !,«»• 

'Cr,Ga. 0.^16 1,535 

ICr^Monl 0a--ia0 1,1028 

[8«e  notes,  ii,2ae.) 

fCr,N.C M-M i,«5 

f'MttireCwFa.Md....  J-4M. 1,334 

l«win,Fort,V» il,  ins,  1027 

lioiui,K]r. BB-7 1,893 

tounPt (HH) l,107a» 

coCthN.C M-374 J,  456 

wlald (HH) 1, 1072* 

(8«iwtai,a,a8W,aB».) 

loiiilai 

«dd8ervk»in. Ii,«»,a0l7 

Forts ||,1801,1816,2001,»» 

bripitloiL Ii,ao«,ao8? 

KomlaB^La. 8-198 l»«8a 

VomlaCr^FtaL P-8W ^i^** 

KoniSa  minia  Comm.  UU-ft-d-^-t. .  .1, 1580 

U,3(H1,2U» 

(See  notes,  11,  »tt.) 

Appro 11,2300 

KomU,  Depsttment  dtt 
WwktatheMd , ll,»4O,a086 

ttomla  (tnland  watcr- 

my) TT-171-b 1,1569 

Hfomta  (noitli  coast* 

Itesforbaibon) TT-181-* 1,1868 

llachan8Cr.,N.C M-27 ...1,454 

JbhanCr^Mo 00-08 1,10» 

(See  notes,  11, 2813.) 

lOaDsaCr^Fla. F-109 1,570 

iJlawayBnncli,llo 00-8 *,1025 

(See  notes,  U,281S.) 


iIBsCr-Va. K-253. 


DIstriot  Vol.  and 

and  No.  page. 

CaliiiiiaiB.toLidMMlcliF 

Ifamm.  (canal) NN-18-b 1.1365 

Calvert  lUMd K-51 -i^ 

Camlnldfa. iOQ-2) 1,1088» 

Cambridge  H..1U J-^S *'^i?? 

Appro ^'™] 

Brid^ «.«« 

WiackB **»2"* 

Cambridse,  llaaa*s 

Harbor  Unes J*.«64 

Camden (QQ-a) i,1688» 

Camden  and  CotumMa 

t<rCliaileaton,S.C N-a08-b i,^ 

Camden*  Ark*  (above),  to 
ArlCAdelpl&la,  Aik^ 

awmthHOkVL X-29-b i,80B 

Camden  H.,Bfe A-142 1,38,43 

Camden*  >io>i 

(See  notes,  U,  2788.) 

Appto "t»» 

Camdan,  N«  J.  (liaibor)*  .  ^^ 

IMawaveR H-fl-l '^>^ 

Harbor  linn »'^ 

Carnal  Cr.,  S.  Dale 0(>-367 U«^ 

00-871 1.10* 

00.«77 1»1«2 

(See  notes,  11, 2819.)                    _«  i  iqm 

Cameron  Crn Mont..../..  OCh-<83 i.io» 


...1,884 
...1,684 
.l,10a8!* 


.1,400 
.1,060 


.1,375 


JlowayCT.,Ky I>I>-16 !,»» 

iloosabatcl&ee&,Fla...  P-233 1,571,501 

Appro. . **,  Mmm 

Bridges «»»» 

JometlUWaali. XX-34 1,1665 

ihimet  Cr.»  Kana.  and 

lebr 0(3-1310 1,1036 

(8«enoteB,U.382L) 
JnmetH^IO NN-17... 1,1340,1361 

(See  notes,  U,tt87.) 

Appro fl.M8 

Harbor  lines 11»2254 

itnmet  B-t  Wis.,  Lake 

Winnebaso UU-2l^ 1,1316 

Unmet  R^ in- and Ind..  NN-18...1, 1340, 1364 
(See  notes,  11, 2887.) 

Appro ".»8 

Brfdgee "•^!?'Sfl 

Wrecks 11»«84 

ilnmetBi^I»*»* 
Bfidses. Jl,  2160,3151 


(See  notes,  11, 2816.) 
Camlnada  B.,  Ia. s-412. 

CanilnadaPaaa*La 8-411 

CampbeD (00-3)... 

Campbell  Cr«»  8.  Ilak»t 

(8eenote9,ll,2815.)  ,  _.. 

CampbeUCr^W.Va BB:-133 J,»* 

CampbeUDltcliRiintBfd.  J-^*- '  /^ 

Campbells  Cludn (HH) *  Vm 

Campbells  C^.,N.C M-ll« ' 

Campbells  8wampi»  S.  C.  N-83 

Camp  Brancli,  Ky pi>-142..  ^  ^^ 

CMopCt^am. o-i« ;    j'g35 

CampCr.K«na ^SIIm-^"""-*''^ 

(See  notes,  II,  2882.)  ,  ,o26 

CampCr^Mo ^^1^6- -■*-'*' ^°^ 

(See  notes,  11,2823.) 
Camp  Cr^  Nebr.t 

(Seenotes,U,S831.> 
Camp    Cr.»     Nebr.     and  .1,1034 

Kans , oO-ll«i ^  ^ 

CampCr.,S.C ^'^^li ..l,»6l 

CampCr.,W.Va ^^^'^^"".•^*^^ 

CampCr.,W7e qq^iOBO.^- 

(See  notes,  11,2820.)  ...1,600 

CamplncCr^S'C ^'*^ ..1,1686 

Camny  R-*  P- >^ YY-a5 ;...i,4i3 

Canaan  Cove,  N.C I/-a87 

Casieda-U*  8-  bound*  ...1,171 
B-74. -—•••" 


Ca 
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District 
and  No. 


Vol.  and 
page. 

Canadaway  Cr^  N.  T BB-8 |,i«8 

Canadian  WL,  Coio.t 

(See  notes,  11, 2820.) 
Canadian  bI,  East  Forl^ 

Colo 00-1CM2 1,1088 

Canadian  B^  Okia Y-is 1  818 

Canal  Cr^Md j.«o. i,'338 

^^»»*'» 11,2041,2106 

Navigation  of ,  regulations  for 11,2137 

Operating  and  care,  ex- 
penditores 11,227P 

Rules  and  regulations il,  2041,2107 

Canals,  Locks,  Dams*  etc.: 

Albemarle  and  Chesapealoe  Canal,  N.  C.   See 
Albemarle  Sound-Norfolk  waterway. 

Allegheny  R.,  Pa.,  locks  and  dams.    See  Alle- 
gheny R. 

Appropriation  for  operating  and  can.    See 
Canals. 

Barren  R.,Ky.,  lock  and  dam.    SeeBanenR. 
Bee  TreQ  Shoals  Camd,  Ala.    See  Tennmeee  R. 
Benton  H.  Canal,  Mich.    See  St.  Joaeph  H. 
Big  Barren   R.,  Ky.,  lock  and   dam.    See 

Barren  R. 
Big  Kanawha  R.,  W.  Va.,  locks  and  dams. 

See  Kanawha  R. 
Big  Sandy  R.,  W.  Va.  and  Ky.,  locks  and 

dams.    See  Big  Sandy  R. 
Black   Rock   H.,   N.   Y.,  lock.    See   Black 

RockH. 
Black  Warrior  R.,  Ala.,  locks  and  dams.    See 

Black  Warrior  R. 
Boston,  Mass. ,  to  Rio  Grande,  surrey  for  intia- 

ooastal  waterway  (q.  v.). 
Bnsos  R.,  Tex.,  locks  and  dams.    See  Bresos 

R. 

BraioB  R.,  Tex.,  to  Galveston.    See  Galveston 

dc  Brasos  Canal  and  West  Galveston  B. 
Caddo  Lake,  Tex.  and  La.,  dam.    See  Caddo 

Lake. 
Calaveras  R.,  Cal.,  to  Monnon  Chan.,  San 

Joaquin  R.    See  Mormon  Chan. 
Canadian  Canal,  St.  Marys  R.,  Ontario,  com- 

merce.    See  St.  Marys  Falls  Canal. 
Cape  Fear  R.  above  Wlhnlngton,  N.  C,  locks 

and  dams.    See  Cape  Fear  R. 
Care  and  maintenance,  appropriation  Ibr.    See 

Canals,  above. 
Cascades    Canal,    Columbia    R,,    Oreg.    See 

Columbia  R. 
Chicago  (Lockport),  m.,  to  St.  Louis,  Mo.,  and 

the  Gulf,  14-foot  waterway.    See  Locknort. 

lU.  *^   ' 

Club  Cr.,  Ga.,  to  Plantation  Cr.    See  Club  Cr. 
Clubfoot    ic    Harlowe    Canal,    N.    C.     See 

Newbem-Beaufort  waterway. 
Colbert  Shoals  Canal,  Ala.    See  Tennessee  B. 
Columbia  B.,  Cascades  Canal.    See  Columbia 

R. 

Columbia  R.,  The  Dalles  Rapids  to  GeUo  Palls, 

locks  and  canal.   See  Columbia  R. 
Congaree  R.,  8.  C,  lock  and  dam.    See  Gon- 

gareeR. 


District       \y, 
and  No.         y^ 
Canals,  Locks*  Dams,  «tc^-Coiiiinj«L  " 
Coosa  B.,  Ga.  and  Ala.,  locki  and  cvr-^  ' 

Coosa  B. 
Cmnbariand  B.,  Tenn.  and  Kt.,  ioiis  si 
dams.    See  Cmnberiand  R. 

I>elawareB.,  Del.,toRehobotliB.  S«:<| 
wanB. 

Des  Moines  Bapids  Ctoal,  ICissisippi  P.  • 

MlaslsBlppI  B. 
Dismal  Swamp  Canal,  Va.  and  S.  c 

Norfolk-North  Carolina  Soun<ls  wuer^.r 
Duluth  Canal,  Minn.    SeeDuluth. 
Elk  B.  Shoals  Canal,  Ala.    See  Tenaev^  K  | 
Estbervllle-Minlm    Cr.    Canal.,  S.  r    ^ 

Estberville-MinJm  Cr.  Canal 
GxpenditurBS   for  opecation  mA  «ct  .^ 

Canals,  above. 
Fox  B.,  Wis.,  locks  and  dams.   Se«  F<t  :. 
Galena  B.,  m.,  lock  and  dam.   Sw  r.- -.. 
Galveston,  Tex.,  to  Braios  R.  S«  Oi.-- 

A  Brasos  Oanal  and  West  Galveston  b 
Graat  Kanawha  B.,  W.  Va.,  lorks  ar?:  u: 

See  Kanawha  B. 
Green  R.,  Ky.,  lodES  and  dams.   S«e  <i>-' 
Hales  Bar,  TemiesBee  R.,  Um*  and  d^t. 

-1  vunessee  k. 

Illinois  and  Mississippi  Canal,  m.   ^«e:  . 

dc  Mississippi  CanaL 
niinols  R.,  ni.,  locks  and  dams.   S<<e  :>  - 
Kanawha  R.,  W.  Va.,  locks  and  dar^ 

Kanawha  R.    ' 
Kantucky  R.,  Ky.,  locks  and  d^ms.  S**  v 

tuckyR. 

Keokuk  <Des  Moines  Rapids)  (anil,  ^i 
slpplR. 

Keweenaw  B.  to  Lake  Superior.   .-^  S  - 

naw  B.-Lake  Superior  watenray. 
lAke  Washington  Canal,  Wash.   S«  • . 

Sound-Lake  Washington  wat«rrav. 
Levlsa  Fork,  Big  Sandy  R.,  Ky.,  Ick  ^ 

dams.    See  Big  Sandy  R. 
Little  Kanawha  R.,  W^.  Va..  locks  sd-.  :. 

See  Little  Kanawha  R. 

Lockport,  ni.,  to  St.  Louli,  Mo.,  an!  :-• 

the  Mississippi,  14-toot  waterwav.  ^f  l- 
port,  Dl. 

Louisville  &  Portland  Canal,  Ky.   Saa« 
Michigan  Lake  to  Sturgeon  B.   S*p  -  - 

B.  &  Lake  Michigan  Canal 
Minim    Cr.-EsthervfUe    Canal,    S.   *'   - 

BstherviUe-Minlm  Cr.  Canal. 
Mississippi  R.,  Des  Moines  Rapidf  Ciico.   - 

Mississippi  R. 
Mississippi  R.,  MoUne,  Dl.,  lock  i:.    - 

See  Misslssippi'R. 
Mississippi  R., reservoirs.    SeeMk^^ 
Mississippi  R.,  St.  Paul  to  MimMHi,-^  .- 

and  dams.    See  Mississippi  R. 
Mississippi  R.  to  Dlinois  R.   S4«  i:  - 

MissisBippi  Canal. 
MoUne  H.,  Bl.,  lock  and  dam.   S«<r  ^• 

sipplB. 

Monongahela  B.,  W,  Va.  and  Pa.,  kit  - 
dams.  See  Monoogahela  B. 
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District  VoLuid 

and  No.  IMifa. 

mala.  Locka,  Dams.  ete^-Cootlwicd, 
Motmon   CUmi.,  Sao  Joaquin   R.,  Cal.,  to 

Calaveras  R.   See  Monnon  ChaiL 
Mosquito  Cr.  Canal,  8.  C.   SesSantMR. 
Muscle  ShcMOs  Quia],  Ak.   See  TauMssea  R. 
Muskliigiim  R,,  Ohio,  locks  and  dams.    See 
MiMtingnTn  R. 

Newark  to  KOI  Van  KuU.  N.  J.  Bee  Nawark 
B.,  N.  J. 

North  Carolina  Cut,  N.C..  waterway  T^.  See 
Nortolk-Albemarle  Sound  waterway. 

Ohio  R.,  locks  snd  dams.   See  Ohio  R. 

Ohio  R.,  LonJiviUe  &  Portland  Ganal.  See 
OhioR. 

Operation  and  oaie,  appiopriatJoii  lor.  See 
Canals,  above. 

Osage  R.,  Mo.,  kiek  and  dam.    SeeOaageR. 
Ouachita  R.,  Ark.  and  La.,  locks  and  dams. 
See  Ouachita  R. 

Permanant  appropriation  for  opentlon  and 
care.    See  Canals,  above. 

Plantatkm  Cr.,  Qa.,  to  Qub  Cr.  Saa  Planta- 
tion Cr. 

Ptaquemlne  Bayou,  La.,  lock.    Saa  Plaqua- 

mine  Bayou. 
Portage  Lake  canals,  ICfeh.    Sea  Kaweanaw 

B.-Lake  Superior  waterway. 
Port  Arthur  Canal,  Tex.   See  Fort  Artlrar 

CanaL 

Puget   Sonnd-Lake    Washingtan    waterway. 

See  Pnget  Sound*Lake  Washington  waters 

way. 

l^kR..IU.   See  nunofa  A  MtelsBlppf  CanaL 
Roa?hR.,Ky.,  lock  and  dam.    See  Rough  R. 
Sabinft-Nechee  Canal.    See  Sabine  R.,  Tex. 
St.  Clair  Flats  Canal,  Mich.    See  St.  Clair 
Canal  and  R. 

8t  Marys  Falls  Canal,  Mich.    See  St.  Marys 
K.,etc. 

St.  Michael  Ganal,  Alaska.    Sea  St.  Michael 
Canal. 

Salmon  B.,  Wash.,  waterway  via.    See  Puget 

Sound-Lake  WaeWngton  waterway. 
8«i  Joaquin  R.,  Cal.,  Mormon   Chan,    to 

CalavBrasR.    See  Mormon  Chan. 
Scott  Pt.,  Teonessee  R.,  kwk  and  dam  at  Hales 

Bar.   See  Tenneasee  R. 
Seattle  Canal,  Waah.   See  Puget  Sound-Lake 

Washtogton  waterway. 
Shlbhole   B.,    Waah.,   waterway    via.     See 

Puget  Sound-Lake  WasWngton  waterway. 
Sturgeon  B.  A  Lake  Michigan  Canal,  Wk. 

See  Sturgeon  B.  &  Lake  Michigan  Canal. 
Superior  Lake  to  Keweenaw  B.    See  Superior 

Lake. 

Teche  Bayou,  La.,  lock  and  dam.    See  Techo 

Bayou. 

Tenneasee  R.,  canals,  locks,  and  dams.    See 
Tennessee  R. 

Tombigbee  R,  Ala.,  locks  and  dams.    See 
Tombigbee  R. 

■^y   R.,   Tex.,    locks    and    dams.    Bee 
Trinity  R. 


District     *    Vol.  and 
and  No.  page. 

<}aiial8>  Loeki*  Dams*  etc.--Conthined. 

Tug  Fork,  Big  Sandy  R.,  W.  Va.  and  Ky., 
locks  and  dams.   See  Big  Bandy  R. 

Turners   Cut,    N.    C,    waterway    via.    See 
Norfolk-North  CaroUna  Sounds  waterway. 

Unkm    Lake,    Wssh.,    waterway    via.    See 
Puget  Sound-Lake  Washington  waterway. 

Wabash  R.,  locks  and  dams.   See  Wabash  R. 

Warrior  R.,  Ala.,  locks  and  dams.    Bee  War- 
rior R.  , 

Washhigton,  D.  C,  lock  at  tidal  reservoir, 
Potomac  R.   See  Potomac  R. 

Washhigton  Lake  to  Puget  Sound  waterway. 
See  Puget  Sound-Lake  Washhigton  water- 

Washita  (Ouachita)  R.,  Ark.  and  La.,  iocks 

and  dams.   See  Ouachita  R. 
West  QalvesUm  B.  and  Biases  R.  ^^^'^^T 

See  Galveston  &  Brasos  Canal  and  west 

Galveston  B.  «/Kit*  n 

WhlteR.,Ark.,k)cksanddams.    SeeWhtteK. 

Yamhill  R.,  Oreg.,  lock  and  dam.    »<»  » 
hm  R.  g,^^   Calt 

Yuba  R.,  CaL,  wstrahitag  dam.    »«•  ^ 
fomia  DAbrls  Comm. 


Canal  Waterway,  Waalui 


Harbor  lines. 


.il,22M 


uaroormNB ^. ••-         ...1,107,112 

GSanapltBlt  Chan^  Maaa. .  ^^^'•'        . .  .u,  2288 
Appro 


Canaid  FruagtOB  Bayou, 

lA 

CaiianlaR«N«T. 


Appro. 

Csuiby,  Fti*  Waab.  • 


CandJerCr^Oa 

Oandy  Cr«»  Xeim  .  •  . . 
OaneBayoUt 


(See  notes,  tt, 
CSaneCrn  Al».  • 


.) 


CaneCr^  S.  C 

CUme  PatcH  Cr..  Gla 

CaneCr^I-» - 

Cane  iLi,  L*- - 

Appro -- 

Bridgea -- 

Canes  Cr-,  Ky--- 

CaneyBayoa.La.. 

Caney  Cr-»  Ky*  • 


S-185 ^'^^ 

P-Q6 1,216|231 

F-7S-a *»®*^ 

'  ii,22» 

;:::::;'.". u»»i8 

a. MA 1,684 

^ 1'^ 

^  i,886 

* 1,686 


.1,848 
.1,848 
J,  600 
.1,634 
.1,686 


ft-448. 


Caney  Cr.* 

(See  notes,  ii,  2805. 

Caney  Cr.*  Tann 
CanayCr.*T««..- 

(See  notaa*  il* 


AA-37 

AA-50 

N-123 

O-150 

t!SJ::::::'.i,  785,818 

^  .11,2295 
.....11,2151 

'^^  ...1,685 

s-^ ::....i;7i7 


') 


.1,849 
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District         VoL  and 
and  No.  page. 

CaneyFork,Kr DI>-3tt 1,981 

C^aney  Fork  R.,  Tom AA*a63.... 1,850, 886 

AA-a» 1,878 

(See  notes,  11, 2809.) 

Appro 11,2290 

Bridges U,2ia 

€3aney,Ky DD-lOS 1,960 

CanlsleoR^N.T JJ-667 1,336 

Canneiton,  md. (CC) 1,909» 

Cannon (HH) 1,1072* 

Cannon  R (HH) 1,1072* 

CannonbaD. (00-2) 1,1038* 

Cannon  Ball  Cr^  N.  Dak. 

and  Mont. QQ-7» 1,1031 

Cannon  BaUR^N. Dak..  ( O 0-2).  1,1037<*,  1038* 

GG-779 1,1081 

(See  notes,  11,2818.) 

Cannon  Ri^  niinn JJ-20 1, 1234 

Cannon  R^  Minn,  (reaei^ 

voirs) JJ-28 1,1242 

Cannonchee  R^  Ga.  (see 

Canoochee) O-120-a 1, 549 

Canoe  Cr.,  Pa J-860 1,337 

Canoe  Fork,  Ky DD-98 1,059 

Canoe  Pass,  Wasli.t 

Bridges U,  2151, 2161 

Canon  Cr.,  Mont. 'GCMI55 1,1090 

(See  notes,  11, 2817.) 
Canon  Cr.,  Wyo QC}-10S0 1,1088 

(See  notes,  11, 2820.) 
Canonkut  CTr.,  R.  L: 

Harbor  lines il,2254 

Canoochee  R^   Ga.   (see 

Cannouchee) 0-144 1,534,549 

Canton (HH) 1, 1072* 

Canton,  Ky AA-239 1,878 

Canyon  Feny (00-3) i,  1038* 

CapauGrls (HH) 1,1072* 

Cape  Ann,  Maaa B-77 i,  76 

Cape  Canaveral,  Fla P-107-a i,  585 

Cape  Canaveral  H.,Fla...  P-UO 1,570 

(See  notes,  11, 2799.) 

Cape  Charles: 

Wrecks 11,2204 

Cape  Charles  City  H.,  Ta.  L-62 1,411,414 

(See  notes,  U,  2795.) 

Appxx) 11,2291 

Navigation  rules 11,2041,2107 

Cape  Charles,  Ya^  to 
Franklin  City,  Ya.  (In- 
ternal waterway) I-7^b 1,327 

Cape  Cinque  Honunes....  (HH) 1,1072* 

CapeCod,Ma88 C-2 1,107,108 

Wrecks U,2265 

Cape  Cod    Ship    Canal, 

Mass B-176 i,70,100 

Cape  Disappointment . . . .  (  W W-2) 1, 1616* 

Cape      Disappolntni«ntt 
Wash.1 
Forts 11,2018 


V: 


CiveFiar: 


..i«'i 


District 
and  No. 

,lf.C L-173-I 

(See  notes,  U,  2797.) 

Appro.'. I 

Bridges. 

Forts QIC  a 

Harbor  lines. 

Navigation ratos. n,i^  '. 

Wrscks 

f  N.  C.  (above 

Fayettevme) U-Jfib^. 

Cape  Fear  M^  If.  C.  (aliove 

WUmtngton) M-905-b 

Cape  Fear  R^  N.  C.  (alMive 
WUmlncton,  loeka  and 

dams) M^305^ 

Cape  Fear  Ri«  N.  C.  (at  and 

bdow  WUmlncton) USt^-a 

Cape  Fear  Rm  N.  C  (Reeves 

Pt.  to  La  Grange) M-art^-d 

Cape  Fear  R^  N.  C  to 

Norfolk,  Ya L-irj-h 

Cape  Fear  R.  to  Wacci^ 
N.  C  (water- 

r) M-305-f 

Ci^e  Fiattcfy  to  Grays 

HnWash XX-M :. 

Cape    Flattefy    to    Fort 

Townaend,  Wash XX-« 

C!apeFkMMaCiMUU,Fla..  P-lffi 

Cive    Fonlweattier     H., 

Ores VV-52-b I " 

C!me  Girardeau (HH) I    * 

(See  notes,  11, 2828,2832.) 

Cape  Giratdeau,  Mo Z-. 

Cape  GfefOfy,  Ores V\M5-b 

Cape  Hatterasv  If.  C.t 

Wrscks -i  - 

Cape  Heniy  Ught,  Ya.k 

Wrecks ^' 

Cape  IskL  Cr.,  !f •  J.x 

Bridges ^  • 

Cape  Jelltaon  H.,  Me.t 

Bridgw. L : 

Cape  Lookout,  N.  C M-239 ^« 

Appro. -  - 

Wrecks 

C!ape    Lookout,     N.     C. 

(harbor  of  refuge) H-2S0-&...  • 

C!ape  Lookout,  Oreg \'T-^S9-b.. 

Cape  May,  N.J I-2S... 

Wrecks 

€imp9   May    C^lty,   N.    J. 

(breakwater) I-2S... 

Cape  May  Thoroughfare, 
N.J.X 

Bridges 

C!ape  May  to  Great  Bn 

N.J 1-13^ 

CiveNeddlekH.,Ma A.278. 

CiveNeddlekR. 
Bftdgas. 


t.: 
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District         Vol.  and 
and  No.  IM^e. 

pePotpotoeH^Me A.274 1,30,58 

Appfio. 11,2288 

Wrecks U,2265 

pe  Small  H.*  Me A-244-a 1,52 

pes  of  Delawaies 
Wrecks. U,2285 

P9  Split  H.,  Me A>84 1,27 

,pe Vincent H.,N.T....  RR-«4...  1,1403,1534 
Appro. 11,2300 

pis,  P.  I. YY-136 1,1(IM 

.ptain  Cti^  Kans.t 
(See  notes,  11, 2823.) 

iptlnmlsid (CX?) 1,009* 

iptlva  Pass,  Fia. P-2S6 1,571 

inlo8lL,P.]l. YY-23 1,1685 

ird  Sound,  Ha P-167 1,570 

iraicro  Bayou,  La. 8-727 1,687 

ire7Cr.,Md J-241 1,332 

irltn  Bayou, La. 8-680 1,687,708 

8-705 1,687 

8-708 1,687 

kriows  IskL,  Me»t 

Bridges 11,  2216  ' 

tflyieCrnPa H-ll 1,271 

innans  IL,  If.  T F-56 1,215 

ftrmelB.,CaL TT-4 1,1555 

irmeiB.,Cal TT-5 1,1555 

unalian  Cr.,  Kans 00-1251 1,1034 

(See  notes,  U,  2821.) 

unerousSlouslifCal...  TT-111 1,1556 

ftro0sl8ld.(HH): 

(See  notes,  11,  2820.) 
uondelet  Canal,  La 8-135 1,682,604 

(See  notes,  U,  2805.) 

Appro 11,2204 

arpenter  Bun,  Pa. J-734 1,336 

srpenter  Cr.,  S.  C N-183 1,500 

BrpB.,Micli 00-^4-€ 1,1411 

PP-27 1,1410 

arqulnes  Stntt,  Cal TT-65 1,1555 

Harbor  lines 11,2254 

srrabella  B.,  Ha Q-18 1,6U 

anabcUe  Bar  and  H.,  in- 
cluding East  Pass,  Fla..  Q-17 1,613 

Appro 11,2203 

orrabelle  H.,  Fla. Qt17 1,611 

arrabelle  B.,  Fla.: 

Wrecks 11,2265 

arris  B.,N.T F-64 1,215,220 

arrol,Ft.,Md 11,1804,1014 

arroU (00-2) 1, 1038* 

orroll  Brancli,  Md J-1005 1,338 

arroUCrnMo 00-185 1, 1026 

(See  notes,  11, 2814.) 

arroils (HH) 1,1072* 

arroilslsld (HH) 1, 1072* 

(See  notes,  U,  2833.) 

toroOton (HH) 1, 1072» 

(See  notes,  11, 2831.) 

iarroDton  Chan*,  Wasb. .  WW-48 1,1615 

iarron  Bayou,  La. 8-644 1,686 


District         Vol.  and 
and  No.  poc»®* 

Carrot  Cove, Md. J-548 1,335 

Carrot  IskL  SioucmN.C.  M-280-a. 1,472 

CarrBCr.,Md J-1312L 1,340 

CarrsForlcKy DD-146 1,060 

Carrutlursvllle (HH) 1,1072* 

Carslns  Bun,  Md 1-041 1,338 

Cart  Cr.,N.  Dak. KK-174 1,1248 

Carter  Cove,  Va. K-176 1,874 

Carter  Cr.,Md. J-400 1,334 

Carter  Cr.,  Mont QQ^17 1,1020 

(8ee  notes,  U,  2817.) 

Carter  Cr.,  Va. K-aOl 1,375 

Carters  Cr.,  Miss R-46-t 1,647 

Carters  Cr.,  8.  C N-14S 1,600 

Carters  Cr^Va K-174 1,37|,400 

Appro 11,2201 

Harbor  lines 11,2254 

Wrecks 11,2265 

Carters  MIU  Cr.,  N.  C L-325 1,413 

Carthagena  Cr.,  Md K-56 1,373 

CarthagOt  Tenn AA-230 1,878 

Carthage    to    Bdlnburg, 

PeariB.,Ml8S R-08-f 1,677 

Carthage     to     Jackson, 

PeariB.,Mi8S R-W-d 1,676 

CaruthersvlDe  (HH): 

(See  notes,  11, 2837.) 

Carver  Cr.,  Minn KK-140 1,1248 

Carvers  Cove,  Me A-124 1, 28 

Carvers  H.,  Me. A-116 1,40 

Appro 11,2287 

Carvers  H.  (VInalhaven), 

Me. A-116 1,28 

Cary  Cr.,  Kans.1 

(See  notes,  11, 2823.) 

Cascade ^...  (00-3) 1,1088* 

Cascade  B.,  Wash XX-04 1,1656 

Cascades (WW-3) i,1610* 

(See  notes,  11, 2841, 2848.) 
Cascades  Canal,  Colum*> 
bla  B.,  Oreg.  (which  see): 

Navigation  rales 11,2041,2107 

CascoB.,Me. A-343 1,20 

Bridges U,2161 

Casco Passage^ Me A-4)0 1,27 

CasevllleH.,Mlch PP-77 1,1410 

CasevOle,  Mich. PP-77-a. 1,1430 

Casey,  Brig.  Gen.  T.  L., 
Chief  of  Englneersi 

Forts U,1823 

Casey  Pass, Ha. P-272 1,571 

Caseyvflle (C:C) 1,000* 

CashalB.,N.C Lr^42 1,414 

CashleB.,N.C Lr-353-b 1,447 

Cash  IskL (HH) l,10r»» 

CashsIsld.(HH): 

(See  notes,  11, 2837.) 

Ca8lnCr.,La 8-355. 1,688 

Casper  CrnCai TT-147 1,1566 

Casper  Cr.,N.T B-tt 1,177 

CasperCr.,Wyo 0(2-1003 1,1082 

(See  notes,  11, 3830.) 


i 
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Distriot  Vol.  aad 

and  No.  pASO. 

Casper  R^  Ky*t 

Bridges il,2151 

C«S8ldy  Bayou,  Miss X-13 1,785,792 

Cassldys  Bayou,  Miss X-13 1,703 

Cass  Lake (HH) 1,  lOT** 

Cass  Lake»  Mlnn.t 

Private  dams. ii,22IO 

CassBnMidi. PP-73 1,1419 

CassvUle. (HH) 1,1072* 

(See  notes,  11,2827, 2828.) 

Castatnc  Bayou,  La. 8-17 1,689 

(See  notes,  11, 2804.) 

CastlgUone  Bayou, La....  S-138 1,683 

CasttneHnMe A-95 1,37 

Castle  Cr^  Mo OC}-219 1,1036 

(See  notes,  11, 2814.) 

Castle  Isld.,  Mass.: 

Forts 11,1866 

Harbor  lines. 11,2254 

Castleman  B^  Pa.  and 

Md FF-16 1,1003 

CasUe  Neck  Bn  Mass B-65 1,69 

Castle  PInckney,  9.  C.i 

Forts 11,1808 

Castle  BIdgeCrnVa. L-26 1,411 

Castle  William,  N.  T.  H. 
(see  New  York,  N.  T.)s 

Forts U,  1806,1881 

Castor  Bayou,  La S-772. 1,687 

T-2-r 1,717 

X-43 1,786,813 

(See  notes,  11,2805.) 

Castro  Bocks,  Cal.i 

Harbor  lines 11,2254 

CasweO,  Ftn  N.  C 11,1807,1936 

Catahoula  Bayou,  La.....  S-^7 1,684 

Catahoula  Lake,  La S-640. 1,686 

Catamount  Cr.,  Kans ....  GO-1224 1, 1034 

Catamount  Cr.,  Mont. . . .  0(3-606 1, 1029 

(See  notes,  11, 2817.) 

Catatonk  Cr.,  N.  T J-658 1,336 

Catawlssa  Cr^  Pa J-618 1,335 

Catawba  B^  N.  C N-120 1, 514 

Catawha  B.,  S.  C N-120 1,500 

Cat  B.,  La.1 

(See  notes,  11,2804.) 

Cat  Cove,  Md J-216 1,332 

Cat  Cove,  Mass B-102 1,69 

CatCr.,Md. K-35 1,373 

CatCr.,Mont GG-^72 1,1029 

(See  notes,  11,2816.) 

Cat  Cr.,  Yaw I-86-*. 1,328 

Catchlns  Slough,  Ong.. .  VV-22 1, 1593 

Catfish  Cr^Ga 0-224 1,634 

0-517 1,637 

Catfish  Cr.,  S.  C N-41 1,499 

Catfish  Lake,  La S-430 :... 1,684 

S-750. 1,687 

Catfish  Pt (HH) 1,1073» 

Cat  Fork,  Ky DD-217 1,960 

CathanceB^Me A-230 1,29,51 

Appro 11,2288 


District 
and  No. 


DSit 


Me^  West 


Cathanee  1 

Branch. A-231 •  i 

Cathead  Cr.,  S.  Dak QQ-m i.:t 

(See  notes,  11,2818.) 

Catherine  Cr.,  N.  C Iy-3Q2 ic 

Lr-330 U- 

Cathlamet (WW-2) ih.* 

CathlametB (WW-2) i. '^:- 

Cathlamet  CHuuLi,  Wash.  WW-m L   . 

CatilnCr.,Ga 0-275 i% 

Cators  Cove,  BM. J-2». 

CatPt.Cr.,yaw K-194 

CatB.,Mtam KK-112 i:.«> 

Cat  B.,  Yaw 1-86 i> 

I-85-« .i> 

Appro i\2* 

CatBCr.,Ohto DIM42 ' 

CatsklU  Cr.,  N.  T E-«i i,ir.^ 

CattaaCr.,Md J-1191 l-* 

CatTaflCr.,Mo GG-15Q2 U:? 

CatTaflCrnN.C lr^38 U 

CatTallCr.,N.Dak. GG-38S :.  ^ 

(See  notes,  11,2815.) 
Cattaraugus Cr.,N.T....  RR-n...i,iCA.7 

Appro iti» 

CattteCr.,S.C N-224 i.  <♦ 

Caucus  B^vYa K-289 •^" 

Caulk  Cove,  Md J-344. i  >• 

Cave  Branch,  Mo. GG-28 :.  i  -' 

Cave  Cr.,  Mo. 0(}-i4C i: » 

(See  notes,  U,  2823.) 

CawCawSwammS.  C...  N-236 U' 

Caiimlias  B.,  Fla P-213 

CaitanbasPaa8,Fla P-212 1" 

Cay  B.,  La 8-337 2/'^ 

(See  notes,  11,2804.) 

Cayuta  Cr.,  N.  T J-«0 i '• 

Casenovfa  Cr.,  N.  T RR-16 i  ^^ 

CebuIsld.,P.I YY-l» 

Cebn,P.I YY-121 i.  - 

Cedar  B.,N.C L-2S3 ' 

M-221 '^ 

CedarBayon. U-6-« • '' 

Cedar  Bayou,  La s-144. 

Cedar  Bayou,  Tei U-I4 i.^-^"* 

Appro. '-"^ 

Cedar  Branch,  Md J-ni3. - 

Cedar€»y (GG-2) i    •^' 

Cedar  Cr (HH) '"^ 

Cedar  Cr.,  Conii. D-73 " 

Cedar  Cr.,I>eL 1-71 l^-' 

(See  notes,  U,  3794.) 

Cedar  Cr.,  Fla. P-17 -^ 

P-27 "'■ 

P-31 ' 

P-108 

Bridges. '  -  • 

CedarCr.,Gaw 0-151. 

0-181 

O-205 

CMOS ' 

OS^ ' 

CedarCr.Kans 00-1154         ' 


I.  *..< 


00-1214... 


.It:- 
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Dlitriot  Vol.  uid 

tnd  No.  pago. 

urCr,Ka]is-<CoD.)...  00-12S6 i,10M 

Q0-1M9 1,1084 

00-1403 1,1088 

See  not6B,  li,  3821,2822, 

2823.) 

■rCTnKy DB-IOD 1,900 

irCr^Md J-iao 1,332 

irCrnMtam. Jj-6i 1,1234 

KK-79 1,1947 

irCr^Mo 00-74 1,1086 

00-1512 1,1080 

Sm  notes,  11,2813,2824.) 

irCrnMont OO-03e 1,1000 

O0-748 1,1000 

See  not«8, 11, 2817,2818.) 

irCr^Nebr. 00-MO 1,1082 

OO-'OTO 1,1082 

:See  notes,  U,  2819.) 

arCr^N.J I-4J 1,290 

I-aO 1,290 

ffrecks 11,2385 

irCr^N.C M-ia3 1,465 

M-30B 1,455 

K-233 1,456 

irCr^S.C N-131 1,MD 

N-143 1,800 

N-143 1,fi00 

N-230 1,801 

irCrnS.Dak 00-300 1,^028 

00-873 .1,1083 

See  notes,  if,  2815,2810.) 

trCr.,Tain AA-138 1,840. 

AA-226 1,880 

AA-367 1,880 

irCr.,W.Ym EE-107 1,984 

uCrnWyo 00-1049 1,1083 

:8«e  notes,  U,  2820.) 

irHammoekCr^Qa.  O-lU 1,584 

irHammocktGa 0-446 1,886 

WisW. (OQ-2) 1,1089* 

uIshLB^N.C L-.253 1,413 

M-238 1,455 

vkkLB,(tlioioiiKh- 
R  leading  from  Cora 
rand  Into,  thcnee  to 
nue  B.  and  Pamitoo 

»oiid,N.C.) M-231-a. 1,472 

«KejrB^FI» p-351 1,  »n 

^Ke7sH.,Flm P-349 1,871,606 

(See  notes,  11,3799.) 

Appro 11,2203 

*t  Kej»  to  Clearwater 

'»^»- P-32B-b 1,602 

VPt.  Bayou,  Fla. P-331 1,571 

w^Conn, D-79 1, 1«8 

"Pond Brook, N.Y..  E-60 1,177 

»R^Iowa jj-66 1,1234 

^viMUeli MM-8 1,1207 

»'B.H,Mteli, MM-8 1,1290 

*PPro 11,2298 

»ilnWaali. XX-77 1,1665 

*'*nn,Pa j-7«2. 1,336 

atRiu^va K-102 1,378 


District  VoL  and 

and  No.  page. 

Codar  Straits,  AM J-4D. 1,381 

C«darSwami»,S.C N-aO 1,400 

N-80 1,490 

CaHto (WW-2) I,1616> 

CaUto  Canal (WW-3) 1,1616* 

Camo  Palis (WW-3) 1,1616* 

(Saanotfl8,U,  3841,3843.) 
CdfloFaUs,  above (WW). 

(See  notes,  11,3848.) 

CaBiia,Teim. AA-339 1,878 

Cantannlallsid. (HH) 1,1073* 

Cant«rCr.,H«br. 00-1398 1,1085 

(See  notes,  11,3823.) 

Canter  Hn  Me A-7B 1,37 

Cant0rH.,BTOoklln,Me..  A-78 1>37 

Canterviite  Crawls MM-ao-b 1,1328 

CcntervUleB^Maas C-10 *,107 

Central  Doek (WW-2) 1,1616* 

Centmy  Bajon,  La S-188. 1,082 

(See  notes,  11, 3804.) 
Central    mvlslon.    Engi- 
neer Dept U,  3030,3046 

CTertttoa  Slonsh,  CaLt 

Bridges "»2152 

Chadwkks  Cr^  N.  C M-349 1,456 

Challe  Bayou,  La. 8-671 1,687 

ChagavenpuklU  Alaska.  XX-175 1,1656 

CliacrlnB^OIilo qq-37... 1,1461, 1483 

Chain  Br.  at  Little  Palls, 

Va K-« *'*^ 

Chaland  Bayon*  La 8-833. 1,083 

(Seenotes,  11,3804.) 
ChaUand  Bayou*  La.i 

(See  notes,  U,  3804.) 

Cluunberlaln (00-3) 1,  «»»• 

Chamberlain,  S.  Dak (00-2) 1,1037* 

Chambers  Cr.,  Tcnn.  and 

Miss AA-« US4S 

Chamier  Bayon,  BUSS B-73 *»<*** 

Chamois (00-2) 1,1038* 

CliampalfnCr.,Montw...  OCMSO 1,1028 

(See  notes,  11, 2816.) 
ChampalfnLakei 

Forts u,  iwi 

Champepelon  Cr.,  Iowa 
uidMhm. 00-388 «,  1«7 

(See  notes,  11, 2814.)  ,,.„«-, 

ChamplafailUN.T E-76 i,177,2W 

Champttn  Cr.,  N.  T F-60 ;•  J'^ 

Champllns Cr., N. Y F-60 ''^^'^ 

Chandlar  Bn  Alaska XX-316 1,1656 

,ChandlerB.,n[e A-21 1,27 

Chandler  B.t 

(See  notes,  11, 3788.) 

Chandler  B..Me A-30 j-^,^ 

Chandlers  B..  Me A-3D l,27jM 

Chandaiear Sound* La...  8-159- h^ 

ChaneyCr..La 8-383. >,«» 

t^naney^^^  j 

Chaney  Cr.,  N.  C '^rTai,  i  \tai 

ChantierCr.,8.Dak. 00-856 1.1031 

(See  notes,  11,3719.) 

Chapel  Branch,  Md J-388 

Chapel  Co¥e»  Md X-M*- 


1,383 
1.332 


Ch  I 
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CbapdCr^Hd J-264. i,»8 

ChapdCr^N.C. U-vaH 1,455 

11-150 1,455 

CbapeOe  Cr«,  S.  Dak OQ-374 1,1088 

(See  notes,  11,2815.) 

CliapelFt.H.,Bid. K-75-a 1,388 

Chaperon  Bayou,  La-t 
(See  notes,  11, 2804.) 

Chapmans  Bn  Vt E-ia» 1,178 

Ctaapmans  Cr.,  Kana 00-1321 1,1085 

(See  notes,  11, 2822.) 

Chappepeela  Cr.,  La &-M. 1,681 

ChaptleoB^Md. K-67 1,373 

Charbonnaau     Cr.,     N. 

Dak OG-748 1,1031 

(See  notes,  11, 2818.) 

Chaicoal  Crn  Vt. E-125 1,178 

Charanton*  La.  (eanal 
coiiiieetion  witli  Grand 

Lake  at) S-043-b 1,707 

Charette  Cr.i 

(See  notes,  11, 2813.) 

Ctaarette  Crn  Mo QQ-U 1,1025 

Chailton   B^   Iowa   and 

Mo 00-118 1,1096 

(Seenotes,  11, 2813.) 

ChaileroltPa FF-«-a. 1,1003 

Chaitaa  Crn  Ga. 0-122 1,534 

ChariesCr^Md J-206. 1,332 

Cbailes  Cr^  Mont.: 
(See  notes,  11, 2817.) 

Cbailes  Cr^  N.  C L-277 i,413 

Chaitas  H.,  S.  C.i 

Harbor  lines U,2254 

Charles  B.,  Mass B-123 1,70,02 

Bridges 11,2152 

Dams,  locks  and U,  2249 

Harbor  lines 11,2254 

Charles  Bun,  Md. J-1007 1,338 

Charleston  Bar,  S.  C: 

Wrecks 11,2255 

Charleston  Cr.,  Md K-70 1,373 

Charleston  Cr.,  Kans.i 
(See  notes,  11, 2821.) 

Charleston  H.,  S.  C N-203 1,500,510 

(See  notes,  11, 2708.) 

Appro 11,2287,2202 

Forts 11,1808,1823,1040 

Wrecks 11,2265,2277 

Charieston  H.,  S.  C*  and 
AJUgator  Cr.,  opposite 
MeClellanvUle^  S.  C.  (In- 
land waterways  be- 
tween)   N-2Q^b 1,518 

Charleston  H.  to  Santee 
B.,  Including  Owendaw 

Cr.  (Inland  waterways).  N-202 1,500 

(Seenotes,  11,2798.) 
ChailesUm  Neek«   S.   C. 

(ship  eanaJ  aeross) N-208-c 1,522 

Charleston,  8.  C,  and 
Beaufort,  S.  C.  (Inland 
waterway  between) N-204 1,522 


Dbtrirt 

and  No.     ' 

Ghadtiton  to  B«Mtf otts 

Wnfikr .     

1 

Chaileston,   8.   C,   Dla- 

tHctw 

N(wlths 

(See  notes,  U,  2798.) 

Annio 

«sy|WW.  .................. 

Charleston*    8.    C     to 

Beaufort,  8.  C.  (wmtor- 

wajr) 

N-304 

Charlsaton,    8.    €%,     to 

Chesapeake  B.  (via  IMa- 

mal  SwaBMP  Canal,  Pa»- 

qnotank  B.,   Croaton, 

1 

Pamlico,     and     otlier 

1 

sounds  to  Whijah  B.). . 

L-lT3-n...4 

Charleston,  8.  C  (wmtor- 

' 

ways    from    Colombia 

• 

and  Camdiin  to). .  .... 

N-203-b..., 

Charleston  8ioa^  Cat.. 

TT-31 

Charleaton    to    Oranc^ 

burs,  8.  C  (waiMways). 

N-304-b.... 

Ghadaston,  Waah.s 

Harbor  IfiMS. 

Charlestown  €:r<i.  Bans. . . 

GG-115^. 

Chailevoii  H.,  Mteh 

Oa-ob...i. 

(See  notes,  li,28S8.) 

AmiRi. ................ 

^a.y^a>w.  .................. 

Bridges. 

NaylgBtlannilaL 

u.: 

Wrecks 

Chail«yB.,Alaakn. 

xx-ao6 

Chaitay  Cr.,  W.  Ta 

EE-« 

Charlotto  H^  Via 

P-258 

P-29^ 

cniailotto  H.,  Fla.  (taialdo 

Yasaaco  to,  tram  Pmi" 

tarasa) 

P-256-C.... 

cniailotto  H.,  Fhu  (waters 

way  to  8t.  Johna  B.) 

P-258-b 

ChaiiottoH.,N.T 

RR-«...i,I 

Aonso. 

«&|«J^W.  .................. 

Navigation  rules. 

li : 

CfaarloCtoB.,Mteh 

pp-ii 

Charlton,  Mo.  and  towmr 

(SeenotM,ll,2813.) 

Chanetto  Cr.,  Mo.t 

(See  notes,  U,  2813.) 

Charttars  CTi,  Psa 

FF-4. 

Bridges. 

Charts,  Great  Lakes 

ai 

Chase  Cr.,Md 

J-1215. 

Chase  Garden  Cr.,  Mass.. 

B-192 

Chases  Cove,  Ta. 

K-163 

P-336 

P-337 

Chastainc  Bayou,  La 

8-17 

Wrecks 

WnmiOL 

•  ■ 

Wneko...^..^^^, 
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and  No.  psg*- 

lathamH^lfan B-ai7 1,70,108 

Appro 11,3988 

Wreda il,22S5 

lathamNewH^aiaM..  B-ai9 1,70,103 

Wrecks ii,23» 

latham  Old  Hn  Haas.: 

Wrecks ii,22M 

iatliam]L,Fla P-206 1,«70 

latbam   Boada    (CNd>, 
ttass^t 

Wrecks ii,xH6 

lattahoochee   IL,    Ga. 

»*Ala Q.® i^eil 

Q-23-b 1,020 

(See  notes,  U,  2800.) 

Appro il,2aB 

Bri<lg« U,2152 

uttahoochee  and  Flint 

B8nAJa.,Fla,andGa..  Q.23 1,618 

Q-23-A 1,610 

uttanoofa  (above  and 

Wow),T«in«B»wB....  AA-1»^ i,8M 

lattanooga   (abova), 

'^«^«»«* AA-l»-« 1,864 

lattanooga  and  Naah- 
AiCb  Tennessaa  IMatiktt 

(See  notes,  11,3800.) 

Appre. 11,2906 

nttanooga   (below), 

rennesBceB AA-lft-b 1,888 

lattanooga  Cr^,  Tenn« 

■»<»G» AA-88 1,8« 

iattanoosa,Ttain AA-18 1,855 

i*ttanooga,  Toin^  IH». 

*t^ AA 1,843 

attanoogatoBtverton, 

Po>n«eeeB AA-lS-4 1,8« 

uittoosaB.1 
(8eenote8,li,a800.) 
^tooga  Bi,  Ga.  and 

'•C- O-IO 1,583 

uttoosa  B,  Ala.  and 


Ba. 


Q-^ 


.1,011 


»ii8sBnS.C 0-14 1,633 

uamontB.,N.T BBr^ 1,1403 

UiimontBnN.T.t 
Bridges ^ U,316a 

»iitauqiiaCr.,N.Y....  RRr-7 1,1408 

uatauquaLake,N.T..  FF-20. 1, 1015 

ieatB.,Pa.aiidW.Va..  FF-6-«. 1,1008 

FF-14. 1,1003 

firWgW 11,3153 

icaiB^W.Ta FF-14. 1,1012 

Appro 11,2207 

i^bojfan   and    retoa 
^>     Mleh.      (Intaad 

^*«) 00-a2-b 1,1414 

^  PP.32-a..l,  1410, 1433 

**<*W«ntt,MIeh. PP-81....1, 1410, 1431 

Appro. 11, 

30462'»^H.  Doc  740, 63-2— vol 


BiBtrlot  VoL  and 

and  No.  page. 

dMboyganRnMleli. PP-sai l,Hio 

Bridges 11,2153 

CHiMktnc,  IndOf  Bepoita. 
Cblef  of  Bnglneen,  U.  8. 
Army,  1860-1013 1,13,11,3770 

ChedotlollinABnAlaaka.  XX-178 1,1650 

Ctaeehan  B^  S.  C.t 

Bridges 11,2148,2153 

CniMfl«man  Cr.^  Va L-87 1,411 

CbeeseqnakeCrnN.J....  O-40 1,347,261 

(See  notes,  11, 2708.) 

Appro 11,2290 

Bridges 11,2153 

Harbor  lines 11,2254 

CbefMenteur.La. S-141 1,682 

Chti  Menteur  Pass,  La.i 

Bridges. 11»2153 

Forts li,W7ft 

ChetiinetelULa. S-30 1,681,689 

(See  notes,  11, 2805.) 

Appro fl»a204 

CbegieyBvoUtLa. 8-880.... 1,684 

Cbcballs      Bn      Waabi, 
Sloushss 
Bridges fl»2231 

dMhaUa  Bn  Waali XX-16...  1,1655,1661 

XX-13-b. 1,1660 

Appro **.«>1 

Bridges *!.«« 

Harbor  lines 11,»M 

Cli«liawlUS.C N-340 1,501 

Wrecks U,2265 

Chelan  Bock (WW-3) i,16l«» 

CbAlaeaCr^Maaa B-118 1,70,00 

Bridges **»«« 

Harbor  lines..... 11,«54 

CbfliaaaBnMaaa B-lll 1.70 

B-118 1,70 

B-118 1,00 

(See  notes,  11,3785.) 

dMmimsB^N.T J-661 1,336 

dienal  a  Bout  Bond  and 

BIlddleClian^Bfkli.....  PP-05. 1,1^ 

CbenanxoB^N.T J-666. 1,336 

ChenaB^AIaaka XX-204 1,1656 

Cbenaulta (CC) 1,000* 

Chene  Bajrou*  La. S-40e 1,686 

8-034. 1,686 

8-73X 1,687 

8-770 1,687 

Chene  Blane  Bajron*  La. .  8-113. 1,683 

CbentorB^La. 8-344. 1,684 

Chenler  Paaa,  La 8-332. 1.683 

CbeoahBnN.C AA-00 1,840 

(See  notes,  11,2800.) 

Cber  Ami  Canal,  La B-422. ..I,«4 

Cberokee. (HH) I,10W» 

Cherokee  Cr^  Ky !>!>-«» J'»« 

Cherokee  CrnS.C N-164 1,500 

Cherokee  Croaslns  (HH): 

(See  notes,  11, 2831.) 
ChookMBnGa. O-^ ^ 


Ch 
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Chcriy  Cr.,  Colo OQ<-1106 i, 

(See  notes,  il,  2820.) 

Choriy  Cr.,  Minn KS:-166 i,lMB 

dfterrjr  Cfn  Mont. 00-414 1,1028 

GO-eSJ 1,1030 

(See  notes,  11, 2817.) 

Cberry  Cr^  8.  Dak GO-818 1,1031 

00-^24 1,1031 

(See  notes,  11, 2818.) 

Cherry  Cr.,Wyo G(}-1014 1,1033 

ChenyE^  W.Ta EE-118 1,084 

dfterrjr  Run,  Pa J-833. 1,387 

ChOTTBtone  Cr.,  Ta. Ir44-a 1,415 

ChOTTBtone  Inlet,  Ta. L-M ^411 

Cherrytree  Cove.  Md J-1244. 1,840 

Cheny  WlnekCr.,La.....  8-815..^ 1,088 

Chesapeako    and    Alb^ 

mazleCanal L-1734. 1,430 

Chesapeake    and    Alb^ 

mazleCaaal»H.C Lr-251 1,413 

I>-281 1,413 

Chesapeake    and    Alb^ 

mazle  Canal,  Ta. L-188 1,412 

L-248 1,413 

Chesapeakeand  Delaware 

Canal 11,9041,2106 

Appro ll. 


wave  Caaal»  DeL  and 

Md I-flO 1,200,317 

Chesapeake  and  Ohio 
CanaL K-40-p 1,380 

Chesapeake  B^  Eastern 
Shore. L- 1,411 

Chesapeake  B^Md J-1061-a. 1,306 

K-1 1.373 

Appro 11,2201 

Forts. U,1828 

NaTlgatVm  rales 11,2041,2107 

WreokB. 11,2905 

Chesapeake  B^  Md.  and 
Va J-1 1,831 

Chesapeake  B^  Bfd^  Bat- 
tery Isid J-660^ 1,305 

Chesapeake  B^  Md. 
(headwaters  of) J-5fiO-s. 1,866 

Chesapeake  B.  to  Charles- 
ton* S.  C  (via  Dismal 
Swamp  Canal,  Pasquo- 
tank 9mt  Croatan,  Pam- 
lleo,  and  other  sounds 
toWlnyahB.) Lr-173-a 1,438 

Chesapeake  B.  to  Lake 
Ontario J-l-a. 1,340 

Chesapeake  B.,¥a L-^ 1,411 

Chesapeake  B.*  Western 
Shore. Jj- 1,411 

Chesapeake  Cr.,  N.  T.i 

Harbor  lines 11,2254 

Chesapeake  Division,  En- 
gineer Dept 11,2030,2040 

Chesapeake  to  Delaware 
(Bs.),  DeL  and  Md.  (ship 
canal  surveys) J-636 1,386,861 


VdMl 

and  No.        fm 
Chesapeake  to  Delawwe 
Be.,  DeL  and  Md.t 

Appro fi.S 

Cheeconneesw  CSr.,  Va.. . .  L-35 i,«i.r 

Chealey  Isld. (HH) io 

(See  notes,  11, 2833.) 

Che8mlnaB.,Alaak« XX-U7 l:3 

ChessyCr.,8.C N>MB ;v 

Chester.,  Pa J-810 1- 

Chester. CHH) i'^ 

Chester  Cr.,  €3onn. D-3B 

Chester  Cr.»Psa I-57-a. u^ 

Appro t3 

BrIdgBB. fl,a9,3 

Harbor  Unes. £,Si 

Wrecks a,2C 

Chester  H.,Pa. H-S-k. l& 

Chester,  DL  (HH): 
(See  notes,  11, 2833.) 

Chester  B.,Md J-4l3w i,mfi 

(See  notes,  11, 2795.) 

Appro is 

Chester  BnP» I-^ U^'^ 

Chestnut  Cr.,  YSw EE>100 ^^ 

ChestonCr.,Md J-1900. i» 

Chestue  Cr.,  Tenn AA-74 L*f! 

Cheteo  Cove,  Ores W-4 lill 

CheteoBnOres W-6....1,l5B,r'r 

Chevreull  Bay ou.  La 8-384. i.£i« 

(See  notes,  11, 2804.) 

Bridges. £.3 

Cheyenne  Bn  S.  Dak GO-833 ^.  ^ 

(See  notes,  11, 2818.) 

Chlcafomiro  wL,  Md J-141 13 

ChleacoH.,DI (HH) K^ 

NN-44...I,Ufi» 

(See  notes,  11, 3837.) 

Appro fi.' 

Harbor  lines AS- 

Chleaco,ni.,Distnet NN(wfth]n^V'^ 

(See  notes,  11, 2886.) 

Appro fi.^ 

ChlcacoDndnace  Canal il,9M::* 

Great  Lakes  regulation Il,9)fi.:> 

Chtea8oB.,DI MK-16...i,U«^ 

(See  notes,  11, 9837.) 

Bridges. ll,2IS8,ll5ir' 

Harbor  Unes. c^ 

WreckB. i-* 

Chleaco    Sanitary    and 

ShlpCanaLm. NN-I6 i-C< 

ChlCharas,La S-«a. ^'^ 

ChlckahomlnyBnTa....  L-113 IC^ 

Appro 3^* 

Chlekamauga  Cr^  Tenn. 

andGaw AA-64 '-'* 

Chickasahay  Bn  Miss Bp46 i^* 

(See  notes,  11,3808.) 

BrldgH. iiS: 

Chlekaaaw (HH) i.>*^ 

Chlekaaaw  Cr.,  Ala. B-H i,^^ 

Bridges. i^ 


lee  p.  2S51  for  ex-l 
planatlons,  etc.   J 
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Iikkaaaw  Cr.,  Ga O-^ 1,583 

hickasay  Si,  BIlBa.1 

Appro ii,aaB4 

bleken  Bayou,  La 8-^054. 1,686 

bicken Cr., Ga. O-408 i,fi36 

bkodCr.,N.C M-«8 1»4M 

Ucommen  Cr.,  Md K-79 1,873,380 

likoneCr.,lfd J-132. 1,332 

Ucopce  Si,  Conn D.^ 1,141 

hkot  Bayou,  La 8-^GOS. 1,686 

8-4183 *..1,687 

likConll.,N.T 1.464. 1,336 

Ucf  of  BnstaMMB,  u*  8. 

Aimyz 

List  of. il,3Q30,»43 

Reports l,16;U,ym 

Index  to  reports 1,13 

bOdsIUMass C-22^ 1,107 

bflttsqaaQue  Cr^  Pa 1-716. 1,336 

btanlldm  S,  Wash XX-46 1,1655 

liimiifyBrancli,lId....  J-112X 1,330 

hlmneyBoek (HH) l,107a» 

lilna  Basin,  CaLi 

Harbor  lines 11,2254 

hlnchuba Bayou, La....  8-19. 1,681 

lilncotoaffae  B.  to  Del»- 
vue  Bn   Dei.  (Inland 

waterway  between). I-79-« 1,326 

Appro 11,2200 

Bridges 11,2155 

hlncoteacaeB^Va 1-79 1,290 

Wrecks U,2a66 

blncoteague  Inlet,  Va. . .  1-78 1, 290,326 

blncoteague  Inleit,  Va. 

(breakwater) I-78-a 1,328 

lUneoteague  Inlet,  Va., 

to  Delaware   line 

itarough  WorceBter  Co^ 

Md. and  Va. (canal) I-80-a. 1,328 

Appro ; 11,2280 

Hilneoteasne  Ughthoiue, 
Va.: 

Wrecks 11,2366 

.Trincoteasne,  Va.s 

Wrecks 11,2266 

nilnkaplnCr.,N.C Ir333 1,413 

Chinkapin  Bun,  Md. 7-1076. 1,330 

^WnookR. (WW-2) 1,1616» 

.lilnook  B,  Waah WW-70 1,1615 

Bridges 11,2156 

Forts 11,2020 

^UnthotanCr.,Va. L-110 1,412 

^WpoIaE,FIa (^21 1,616 

Appro 11,2293 

Bridges. U,2155 

^*>*Poia  B.  (tower) Q-21-a 1,616 

^WpoiaB. (lower), FUl...  <i-21-c 1,618 

^'^^wla  B.  (tower  and  up- 

P«f)»Fla. Q.34 1,611 

a»»PolaB.  (upper),  Fift...  Q-2l-b 1,617 

^^  Q-21-C 1,618 

JJppewaB^H.T BR-« 1,1493 

'^nlPpewaCr.,01ilo DD-W) 1»W2 


Dtotriet  Vol.  and 

and  No.  pogo- 

ClilppewaB (HH) 1,1073* 

Chippewa  B.  at  TeUow 

Bank8,Wto KK-^O-b. 1,1250 

Clilppewa  Bmt  E.  Branelu 

Wla KK-30 1,1247 

Chippewa   B^    Including 

TeUow  Banka,  Wla KK-aO-« 1,1251 

Chippewa  Bn  Minn KS:-140 1,1248 

Chippewa  Bn  W.  Branch, 

Wto KK-40 1,1247 

Chippewa  B.,  Wla KK-30... 1,1247,1240 

KK-dO-a. 1,1240 

Appro U,2307 

Bridges 11,2155 

Chlppoak  Cr.,  Va L-156 1,412 

Chlqueaalunga  Cr.,  Pa. . .  J-678. 1,335 

ChlstoehhiaBnAlaBka...  XX-142 1,1666 

ChlUnana  Bn  Alaaka XX-105 1,1656 

ChlttnaB.,  Alaska XX-128 1,1656 

Bridges. 11,2156 

Choatea  Cr.,  La^t 
(See  notes,  U,  2806.) 

Chocolate  Bayou,  La. 8-414. 1,686 

U-6-a. 1,736 

Chocolate  Bayou,  TO.....  U-84 1,735,756 

Appro. 11,2205 

Bridges. 11,2144,2156 

Choconut  Cr.,  Pa.  and 

N.Y J-6SL 1,836 

ChocowlnltyCr.,N.C....  H-01 1,454 

Choctow (HH) 1,1072* 

Choctaw  Bayou,  La. 8-^10 1,685 

S-^35u... 1,686 

8-561 1,686 

X-31 1,785 

X-20 1,785 

Bridges 11»21S6 

ChoctawhateheeB.,Fla..  Q-31 1,611 

(See  notes,  U,  2800.) 

Appro Il»2a8 

Choctawhatchee  B.,  In- 
clndlns  Santa  Bosa 
Sound  Chan., Fla Q-31 1,634 

Choctawhatchee  B.  and 
B.,  Fla.,  to  St.  Andrews 
B Q-30 1,611 

Choctawhatchee  B.  and 
B.,  Fla.,  to  St.  Andrews 
Bn  Fla.  (canal) Q-30 1»«34 

Choctawhatchee  B^  Fla. 

and  Ala O-2-i 1,647 

Q-32 1,611,625 

(See  notes,  11, 2801.) 

j^     ^ 11,2288 

Bridges **'^h'»2 

Dams,  private •••• \^Z 

Chokallska B., Fla P-208 ,670 

Chokallska  Pass,  Fla P'^ [^ 

Chokallska  B.,  Fla. P-a®- '^ 

ChopawanuteCrnVa....-  ^'^^ "'*'* 

Bridges '^'i^'" 

ChopwamalcBnVa. K-"»--— 


.11,2156 
,..1,888 


Ch 
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District         Vol.  and 
and  No.  page. 

cauypin  Chute*  IJL &-521 1,685 

Choptaak  Bn  Bid J-asa. 1,333,349 

Appro il,2291 

Bridgaa. 11,2156 

Wiaoks. 11, 

CtaopUnk  (littlo)  B.atfd*< 

Wrecks 11, 

Cholaaa  Cr^  8.  Dak OCMNB 1,1007 

(See  notes,  11, 2815.) 

CliotMkUisM (HH) 1,1073* 

€71iou]ilque Bayou, La....  8-8ff7 1,688 

(See  notes,  11, 2804.) 

Chowan  B^N.C 1^-208 1,413,443 

ChrtatiaiiaBnDal. I-^ 1,280,314 

Bridges 11,2156 

Harbor  lines 11,2354 

Navigation  rules 11,2041,2107 

Wrecks 11,2286 

Chftotmaa   Camp   Lake» 

La 8-180 1,682 

Chitotnuw  Cova,  Bf • A-187 1,28 

Chcsley (HH) l,107a» 

Chub  Cr^  Mhin. JJ-27. 1,1234 

GhuckaftuekCr^Va I/-164 1,412,428 

Chufwatar  Cr.»  Wyo QQ^vm 1,1083 

(See  notes,  11, 2820.) 

ChutttDaBnAJaaka XX-157 1,1666 

XX-173 1,1666 

ChuichCr^Md J-238. 1,332 

J-487. 1,334 

7-4»6. 1,838 

J-1240 1,340 

Chnreh  C^i,  ¥a. L-71 1,411 

Churehaa  Cove,  B.  Li 

Appro 11,; 

Church  Flatai 

Wrecks II,: 

Chuichllli (0(}-2). 1,1088* 

Chuicha (HH) 1,1079* 

Chufcha  Cove  Ht  B.  I 0-62. 1,107 

Churcha  Cove  H^  B.  L 

(breakwater) (XB. 1,119 

ChumCr^Md J-507. 1,834 

Cimarron  B^  Okia Y-17 1,818 

dndnnatl  Tiandinf  (HH): 

(See  notes,  11, 2827.) 

CtndnnatI,  Ohio (00) 1,000* 

(HH) 1,1072* 

Harbor  Unas U,2254 

Cincinnati*    Ohlo»    Ohio 

B DD-«0 1,068 

(Cincinnati*  Ohlo»  lat  Die- 

tilet CC(wlthinap).l,006 

000 

(See  notes,  11, 2810.) 

Appro 11,2206 

CtaictainatI*  Ohlo»  3d  Dla- 

tilct DD(wlthniap).l,  967 

960 

Appro 11,2206 

Cinque  Hommea (HH) 1, 1073* 

CItIco Cr^ Tenn AA-06 1,840 

atlaenaBhifl (HH)..: 1,1072* 


District 
and  No. 

Cttyl8ld.*N*T.t 

Bridges. 

CMyPt.1 

Harbor  Unea. 

CI|yWeatIL*Ind NN-22-c... 

CMHan  Aaatatanta,  Bns^ 

neerTroope. U,: 

WW-31M; ... 

Ores ww-tt..i.i 

Ctadbome  IL*  Md. j-aa i 

Appro 

ClallamB^Waah XX-a9-c.... 

CiamCovcwMe A-144 

CiamCr^Ga CM49 

P-2» 

oo-« 

B^WIa KK-Si 

Clapboard  Cr.*  Fla P-13 

Clapa  Swamp*  a.  C N-88 

(Sarendon (HH) 

Clareodon,  Ark. Y-23-Il 

Ckuendon  Bi*  Aries 
(See  Dotea,  11, 2806.) 

Clarion  Cr.*  Pa FF-20. 

ClarionB^Pa FF-ao 

FF-». 

Clark  Cr^  By.  and  Tann.  AA-19 

(See  notea,  11,2800.) 

Clark  Cr.*  N*  Dak GO-7o2 

(See  notea,  U,  2809, 2818.) 

darker^  Pa J.^7 

ClarkCr^8.C N-73 

N-61-« 

Appro. 

Clarke  B.  (aae  I^ewla  and 

Clarke  B.) (WW-2; i 

Bridgea. 

Clarke  B.*  Oreg.  (aae  I«irl8 

andClarkeB.) WW-o 

WW-^ 

Clarkea  Covcw  Me. A-61 

darkea  Pork*  Mmit.  and 
Wyo 0G-«r2 


(See  notea,  11, 2809.) 
Clarka  Branch,  Mo. . 
darka  Cr.*  Bans 

(Sea  notes,  tl,28S8.) 
Clark  Cr.*  Ta-t 

(Sea  notea,  11, 2809.) 
Caerka  Covcw  Me. 


OG-37... 
OG-137K 


A-ISO.... 
A-»l... 
GCr-1534. 


Clarka  Cr.,  Mo. 

(See  notes,  11, 2824.) 

Clarka  Cr.*N.C M-123 

Caerka  Cr.*  8.  C N-73 

Clarka  Pork (WW-4;....  Li 

ClarkaPork,Mo QQ-liC ^ 

Clarka    Pork*    Mo.    and 
Wyo.: 

(See  notes,  11,2823.) 
Clarka  POrk*  Mont,  and 
Idaho XX'IH i 

(See  notes,  11,2817.) 


^  p.  M8i  for  ex.1 
Pianatioaa,  etc.  J     GENfiEAL  FINDING  LIST,  VOLft.  I  AND  H. 


Cl 
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Forts ^ 


BiBtrlot 
tndNo. 


Vol.  and 


It,l«6»]80e 

N-7a 1,HJ9 

(HH> i,io72» 

^A-W 1,878 


OtawLakebGaL.... 
GtaanfalwH.,nL. 


(36enot«,ll,2M4.) 

Appfo 

11,9800 

tt,aM 

BUKaxUeB^AM,  1^^"*^ *»**^** 

"vci^S;;;; ^^^^ um^^ 

(8eeiiot«.ll.2B22.) 

(S«emt«,Jl,28M.) 

"■yCr^TMin, AAJM 

^Wd.Cr.Md ['"t^ 

laysvflto. 

{8«enQt«B,i'iiV) 

*VtonB-lf.Y i^^ ^^^^''^ 

^^^- 00-1081 i,ifla8 

(See  notes,  11,2820.)  GO-lOW 1,1083 

^^^ OO-iaW 1,1086 

(s«'«t-,ita2i,28a^^''°" ''^^ 

2823.)                  ^^ 
^^- DD^ 1, 


1,880 

I»833 

1,880 

l.« 

G-61 1,817 

(GO-a) 1,1088* 


DlitrlBt         Vol.  and 
and  No.  poge. 

—  uu-e»« i,u80 

....  p-«a3 i,8n 

p-8a»^ 1, 

Appro 11, 

Wrecks 11,2286 

H^  Fla^  Bis 

P-822 i,fin 

Ctoarwator  fl^  Ftau,  Little 

PM8 p-«l i,«n 

Clearwater   IL,   Fla^    to 

Cedar  KeoFS P.428-b 1,808 

€3earwaterB. (WW-a) i,l«l8* 

€3earwaterBnldalio. W-03 Ifl804 

W-^ l.l«» 

Appro. 11,2300 

Bridges 11,218^2157 

Dams,  private. "t^*** 


W-88 *»*** 

1,1804 

nva-ii  • 717 


Appro 

ClevelaiMU  OBio  CoU  flw 


A 


BUddleFork W-05 *.!** 

Ctoarwater  Bi,  Mtim KK-ia8 If  1348 

KK-ioe «»w« 

Clearwater     B^     norm 

Fork,  Idaho , 

Clearwater     B^     Soatk 

Fork,  Idaho. W-84. 

Oement  Bajon,  La. 
(See  notes,  U,  2805.) 

Clemente  Crn  BU 1-1280. IfMO 

Cleveland  H^  onto ^*^^^--*'*^*^ 

API>n> uSS 

Harbor  lines u,£a% 

J^^r-"^ :::::::::":."S:^ 

*"c,,t,.  f»-»w !.««  ^ 

'     oo-as i,ioj6 , . 

oo-* i.ioas        bed) Q<** S'S 

CHb  BiBlit,  Mat J-M...- ■••»• 

CUnonClum (WW-8) «.>«•• 

SS:Sr"."^::::::"":^*-,i 

Clinch  B^Tenn ^^.^""V'f^m 

Clinch  B,  Twm.  aaiui  Va.  ^'^""^^'Si 

^PJ^ !*.*.'.!..U,2157 

Bridges..----*---.... •-•••  1L2M8 

Dams,  private PfflV' V.V.V.U07a» 

Citnion CBM) *» 

Clinton  B^  coma P-44 1,1^.^% 

(See  notes,  11,27^000  ^^^ 

ciuuSn'i.  iiici.: : : :  ::::::'i''^-i«-'"^'^ 

'.'.'.11,2288 
..... 1,1285 
1,898 


^^°^' «^  2818,  2B14, 
fcar  Cr.,  Mont... 


00-184 1,1028 


00-440 1,1028 

GO-883 1,1080 


(See  notes,  U,  2817.) 
'^  Cr.  Mehp 

attrCr^pT f^ *'«» 

'-Wfi. 1,337 

Appro       •••  ^-^ 1,735,746 

-^  Jr  " • 

«arCr.,Wxo 

(See  notes,  11,^^7'* 

''^'Fork.'ohio' ^"^^ *'^ 

^ DIM76 1,982 

•'■- DD-«U 1,961 

EE-«7 ^988 


00-726. 


J-811, 


.11,2295 
.11,2156 
.11,2266 
..1,1090 


Appro. . 

Wrecks. 

CtoquetlUBKbu^- I^L-OO.. 

Close  Bayou.  l-a. 


Cloud  Cr^Tenn. AA-l^- 

CloverCr^F» J-fiTa..- 

CaovenUle  Cr^  V« ^^144... 

Clover  ForktKy AA'277. 

I>X>-ia4. 


.1,849 
.1,887 
.1,874 
.1,880 
.1,900 


T — T 


Cl 
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District         VoL  and 
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Cloyda  €?r.*  Tenn AA-107 i,849 

ClubbsCr^Ga O-430 1,536 

ClubCr^Ga O-439-a 1,558 

Appro 11,2208 

Clubfoot  CTnH.C lC-194 1,455 

Clubfoot  B ll-357-f 1,477 

Appro 11,2292 

Clusters  laid (CC) I,g00* 

Coal  Bank  Slouch,  Ofeg.  VV-X 1, 1568 

Bridges 11,2157 

Coal  Camp  Cr^  Mo GO-1464 1,1086 

Coal  Crt  Colo 00-1107 1,1083 

(See  notes,  11, 2820.) 
CoalCr^Kans 00-1213 1,1084 

(See  notes,  11,  2821,2823.) 

CoalCr.,Ky DD-62 1,950 

Coal  Cr.  Slouch,  Wash . . .  WW-56 1, 1616 

Bridges 11,2157 

C^oal  Foot,  Ahwlca: 

Roads 11,2041,2117 

CoalB^W.Va EE-68 1,963,994 

Coal  Bn  W.  Va.  (haad- 

watars) EE,70 1,963 

Coamo  Bn  P- B. YY-11 1,1685 

Coanjock  B^  N.  C.  (see 

Cohijock) L-ITM. 1,436 

CoanB^Va £-129 U^^W 

Coast  and  Geodetic  Sui^ 
vey: 

Index ,  checking 1, 13 

Coast  ArtiUeryt 

Equipment 11,1814,2041,2133 

Coasters  Isld.  H^  B.  I C-^R 1,107,121 

(See  notes,  11,  2786.2787.) 

Appro U,2288 

CobbCr^Va K-245 1,875 

Cobbler  Brook,  Bfass B-6 1,Q0 

Cobbs  Isld^  ya.t 

Wrecks 11,2^ 

Cobesseconte  Canal,  Bla..  A-226-a 1,51 

CobhamCr^Ta 1^158 1,412 

Cobosseacontee    Stream, 

Me A-226 1,29 

CobscookB^Me A-5 1,27 

Appro 11,2287 

Cobscook  B^  Ma.  (near 

FaUIskL) A-* 1,31 

Cobscook  ILi,  Me A-« 1,27 

CobumCrnLa R-4»-e 1,647 

Cocallco  Cr.,  Pa J-673 1,336 

CochecoB^N.H A-284 1,29,61 

Appro 11,2288 

CockeysCr^Md J-1192. 1,340 

Cockle  Pt.  Cr.,  Va L-39 1,411 

Cockpit  Pt^  Va.  (Ice  hai^ 

bor) K-104-8. 1,392 

Cockrells  Cr.,  Va K-138 1,374 

Cockspur  Isld.,  Ga.: 

Forts 11,1949 

Cocodria  Bayou,  La S-^92. 1,686,705 

Cocolamus  Cr.,  Pa 1-857 1,387 

CodCr.,Md J-«52 1,338 

CodH.,Va J-194, 1,332 


i 


District 
and  No. 

Codom8Cr.,P» J-914.... 

CoaCr.,Kan8 GO-iaod 

Coentlas  SaaC,  N.  T E-17.... 

Coeur  D^AIana  Lake  and 

B.,  Idaho. XX-i(>i-ft.. 

Coeur  da  AlaneB.,  Idaho.  XX-I09....« 

Coagrman  Cr.,  BT.  T £-06 J 

Coffee  Cr.,  Kans.i 

(See  notes,  11, 2823.) 

CoffaaCr.,Mo GG-I4>39. 

Coffee  Cr.,  S.  Dak GG-33^., 

Coffee  Pot  Bayou,  Fte. P^i3... 

Oicnavlchs  Pass,  La S-22:{ j 

Cohabanossa  Bayou,  La..  8--3S8 ^ 

Cohansay  Cr.,  N.  J I-^ ^ 

Appro 

Bridges 

Wxecks. 

Cohanaay  Bn  N.  J I-^ i. 

Cohassat  H.,  Bfass B-laO 

(See  notes,  11, 2785.) 

Appro 

Cohassat  Narrows,  Alaaa.  0^38 

Bridges 

Colnjock  B.,  N.  C   (see 

Coanjock) tr-2-« 

CToibert  Shoals  Canal, 
Ala.  (see  Tennesaee  R.). .  AA-^5 

AA-IS 

Colbert     Shoals 

Tannassea   B.   ( 

Ins  and  care) AA-IW..... 

Colboum  Cr.,  Md j-o5. 

Cold  Camp  Cr.,  N.  C N-« 

Cold  Spring  B«  and  Uoy ds 
H.,  N.  T.  (chmnnd  be- 
tween)    F-lo-Q 

Cold  Spring  H.,  N.  T F-13 

Cold  Spring  InlaCN.  J....  1-27 

Appro 

Wrecks 

CoidStreanuPa j-ms 

Coldwater  Cr.,  Ga o-as 

Coldwater  Cr.,  Mo OG-i  v*. . . 

(See  notes,  U,  2824.) 

Coldwater  Cr.,  Nebr. GG-ds:.... 

Coldwater  Fork,  Ky DD-»5. . . . 

Coldwater  B.,  Miss x-li 

X-IO 

X-lO-b 

X->1<W« 
(See  notes,  U,  2807,)  

Appro 

Bridges ]* 

Coldwater  B.  (moatti)  u> 

Bataavilla,  Miss X-io-d.... 

Cole  Camp  Cr«,  Mo.s 

(See  DOtflB,  11,2824.) 
Cole  Cr.,  Kans.! 

(See  notes,  U,  S».) 

ColaCr.,Md k-3S 

CoiaCr.,Mo ',\\  00-43."!" 

00-106... 
O0-153S. . 


^l£a?toif£?"I     GEITBa^  KHTDnrO  UBT,  VOLS.  I  AND  H. 


Co 

2893 


IHttrlct         Vol.  and 
uidNo.  page. 

otesmN.T. E-«6.: 1,178 

9k9Ct^lhL J-TOB. 1,836 

■l«Cr,lA 8-841 f,«88 

9k»  €irn  Mo.1 

(8«iiot«,ii,S821.) 
BiesIUlfan. c-tb. 1,107 

Bridgw 11,2157 

olKateCr^lU J-10B8. i,88B 

Wredo , 11,2206 

BDegcAniiyWan 

BuQdings,D.C 11,2089.2066 

oBege  Cr.,  Mo OG-12 1,1026 

iiltegeCr.,Ya. L-U3 1,412 

(Seeiiotai,ll,2796.) 
iiltegePt,N.T.i 

Harbor  Umb. : 11,2364 

oDeonBayoiitLa. 8-740. 1,687 

oHeon  Lake,  La 8-738 1,687 

riBnfl  Cr^  Bonn. jj-ag 1,1234 

oObuCovMIan b^09 1,68 

riBiiflFork,K|r DD-40 1,M8 

BffinsGiittllU. j-fla. 1,881 

riBnslLfTaui AA-264 1,880 

'DyC'^Ky Di>-ia6 1,900 

itombia.  South  AmoW 

Index,  btbmlan  f^wi 

wp«t8 .....11,2867 

rion: 

Forts 11,1828 

)lonel8CrnS.C .!!.  N-ia7 1,800 

Ho&ial    Bcaetit    Wwt- 

morelaiuiOG^Va K-lia-«L--l>874i804 

ilondot 

Field  servfce 11,2090!,  2017 

riwado  and  Wjroiiiliig 
[vid  TCfloiis  and  iflMik. 

win) 00-Ui96-«.... 1,1061 

ilondo  and  Wyomlngt 

Arid  legkms,  ^jpro 11,2297 

utoradoCTnCoto 00-1082 1,1083 

Morado,  Departmoit  oCi 

WorktathelWd 11,20«),2086 

Monulo  R.,  Aili.,  CaL» 

andNev SS-1 1,1M3 

(See  notflB,  11,2839.) 

Appro 11,3300 

Bridges 11,3157 

Dams,  private 11,2349 

Dionuloa.»lte. U-4B 1,735,766 

Appro 11,2295 

Mumbla  and  Camden« 
vntterways  to  Charier- 
ton.  8.  C N-208-b 1,02 

*imbiaClty (WW-2>.....1, 1616> 

)>iu>ibla,  Department  of 
Uie: 

Field  gervtoe 11,2099,2040,2047,2066 

Hamhla  Falla (WW-8) 1, 1616* 

Humbta   Fails,  Bla., 

n^santB A-26 1,33 


Dlstrtot         Vol.  and 
and  No.  page. 

OoliimbtolUs 

(See  notei,  11,9841,  2818^ 
2845.) 

Appro. 0.2287 

Forts 11,1700^1809,1823,3018 

ColamMa    B.,     above 

Snake  R XX-106 1, 1676 

Coiiunbia  B.  and   New 

TorkH. (WW-8) 1,1617* 

Cohtmbla  B.  and  WlOant- 

etteB WW-80-a 1,1642 

Cohtmbla  B.  (lower) (WW-2) 1,1616» 

CohunblaB. (month)....  (WW-2) 1,1617* 

(See  notes,  U,  2842.) 

Columbia  B.,  Ores,  and 

Wash. W-76 1,1503 

WW-2 1,1615 

Columbia  B^  Ores,  and 
Wash,  (tribtitarles  be- 
low mouth  of  Willam- 
ette    B.)     (dredging 

ptamt) WW-41-a 1,1640 

(See  notes,  ii,  2844.) 

Colnmbia     M^     Oreg.v 
Wash.,  and  Idaho. (WW-3) 1,1616» 

Appro 1*.2300 

Bridges ".MS^ 

Harbor  lines ^^^ 

Navigation  rules. 11,3041,3107 

Wrecks 1*»29M 

Columlila  B.  to  WIDspa 

B.,Ofeg XX-8^ 1,1657 

Columbia  B-trfbutaries..  WW-41 1,1615 

(See  notes,  II,  3843.)  

Cohimbte  B.  (upper) (WW-2) 1,1616» 

(See  notes,  U,  2843.) 
Columbia  B^  Wash.,  Ida- 
ho, and  Mont XX-106 1,1656 

Columbia,  S.  C.  (at>ove); 

Broad  and  Saluda  Bs...  N-147-b 1,517 

Columbia  Slough (WW-3) 1,1616* 

Columbia  Slough,  Oreg . .  W  W-tt 1, 1615 

Bridges 11,3157-2158 

Columbia     to     Granby, 

CongareeB N-141-b 1,516 

Columbus (HH) 1,1073* 

Columbus,  Ft.,  N.  T ll,180M88l 

Columbus,  Miss,  (above)i 

TomblgbeeB R-23-g 1,656 

Columbus,  BUSS.,  to  Ful- 

toni  TomblgbeeB R-23-f »»«• 

Columbus  to  DemopoUs, 

Ala.  and  Miss.!  Tom- 

,••■.•••1,  065 


lilgbeeB. 

Columbus    to    Walkers 
Br,   M1-.I   TomWgb..^^ ^^ 

ColyeD  Bayou,  La S-*^ /"" 

ComalB..Te« U-«; "^ 

Comanche (HH) 1.1072, 


Co 
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I>i8trlot         VoLand 
and  No.  page. 

ComlmliM  Rn  S- C N-34B 1,001,587 

Combination  Br. (00-2) 1,1088* 

ComltoB^Lm 8-87. 1,682 

ComnMS7lilcl&t,Bid J-4B1 1,334 

Commefj  Cr^  Bfd J-4fi2. 1,334 

Commencement  B., 

Wash.! 

Bridges 11,2158 

Harbor  Una!. 11,8254 

Commerce 1,21 

Commerce  laid (HH) 1,1078* 

Commeree»  Bfo (HH) 1,1072* 

Commlaaaiy  Cr.,  Ga O-810 1,586 

Commlaalona 11,2041,2108 

GaUfomla  D^ris  Comm 1, 1580;  11, 2108 

International  Navigation 
CongrasM 11,2041,2110 

National  Waterways  Comm 11,2386 

Mississippi  R.  Comm 1,1142;  11,2106 

Missouri  R.  Camm 1, 1040;  11, 2108 

Common  Cr.,  Pa. H-14 1,271 

Common  FlatBf  Bfaas.: 

Wrecks 11,2206 

Commnnlpawi 

Harbor  linos 11,2254 

Common  Sage  Cr^  Wfo. .  QO^VOXl 1, 1033 

Company  Canal,  La.t 

Bridges 11,2158 

Company  Canal  Ho.  1 S-307 1,684 

Company  Canal  No.  l,La.  8-aX) 1, 

Company  Canal  No.  a,La.  B-^95 

8-422 

8-424. 

8-431 

Compass  Bun,  MdL J-1021 , 

Compass,  variation.  Great 

Lakes 11,2041,2141 

ComptonCr.,N.J 0-47 1,247 

0-46 1,288 

Appro 11,2300 

Harbor  lines .11,2264 

Comrade  Cr.,  La 8-811 1,688 

Comatoek  Cr.,  Tenn AA-68 1,848 

Conantent  IsM.,  B.  1 0-97 1,108,132 

Forts 11,1866 

Conasanga  Cr^.,  Tenn AA-73 1, 848 

ConebHoleCrnN.T F-83 1,216 

Concho  &>,  Ten U-40 i,  736 

Concordia (HH) 1,1072* 

Concord  Bn  Bfaas B-44 1,60 

Concrete    mliing    plant, 

Ust 11,2356 

Condado  B.,  P.  B.: 

Bridges 11,2158 

Conduit  B4MMl,D.C II,  2040,3076 

Coneculi  and  Escambia 

Bs.,FbuandAla Q-43 1,611,630 

Q-43-C 1,681 

ConecnbB Q-44 1,011 

ConecntaBn  Ala Q-43-b 1.681 

Bridges 11,2158 

Conecuh  ILf  Fla.t 
(See  notes,  U,  2801.) 


.1,684 
.1,684 
.1,684 
.1,684 
.1,338 


District 
and  Na 


Cooeenh 


Appro. 

Conemangh  and 

minetaa  Ba.,  Pa. . 
Conemanch  B.,  Pa 
Omeaota  Ctn  Pa. .. 
Cotneatoga  Cr.,  Pa^ . 
Conetoe  Or.,  N.  C... 
Conewago  Cr.,  Pa. . 


FF-21-a. 
FF-M,... 

J-5fi7 

J-«0 

M^ 


•• 


Conewango  Cr., 
N.Y 


FF-<S. 
FF-». 
J-5B1.. 


F-lOS-e 

F-103 t 


Coney  Cr. 

Omey  laid.  (Than.,  N.  T. 

H.,N.T 

Cioney  laid.  Cr.,  N.  T 

Bridges 

CSoney  laid.,  N.  T.s 

Harbor  Unas 

Cionfedeiafee  Cr., Mont....  00^536 

(See  notes,  11, 2816.) 
CSongafee  Cr.,  8.  C 
Congaiee  B.,  S.  C. 


N-IM 

N-141 1 

N-141-« 


Appro. ............ 

Bridges 

Congaree  B.,  8.  C, 
vals  Street  Br.,  Colnm* 

Ua,  to  Graaby 

Congaree  B.,  8.  C  (locks 

and  dams  on) 

Congreaai 

Index,  anthorlsation  of .. 

Sessions  of 

Congressea,  International 
Navlgatlont 

Appro 

Congreaaea  of  the  United 


N-141-4}... 
N-m-c... 


11,3041, 21  U>,2 


ConlhoCrnN.C L-^ 

Conine  Cr.,  N.  C hSSA 

Conlot  Cr.,  Br .  C Ir^js: 

Conneant  H.,  Ohio QQ-33...1'' 

Appro 

Navigation  mlea. ^«> 

Wrecks 

Oonneaut  Cr.,  Ohlos 

Bridges 

t:onneautB.,Ohlo Q<H4 

C'onnectlcutt 

Forts H,  iTV.l'^e.i' 

Ca.anectlcut     B.     above 

Hartford,  Conn. D-2}-c 

Connecticut     WL     below 

Hartford,  Conn. D-23-b 

Connecticut    B^    Conn. 

andMaaa D-23 1 

l>-23-a 

Appro 

Bridges 

Wrecks 

(See  notes,  11,2780.) 
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District  VoL  and 

and  No.  page. 

iDiiMtleiit   Bi«    Ooiiii. 

moath) D-34 1,153 

iD]ieettonSloiisli,CaL.  UU-as 1,1577 

nuiedog:iiliietCr.,Pft...  J-902. 1,337 

HUUpmlUGa. 0-216 1,534 

mncr  Bayou,  La.: 

Bridge. U,2144 

amer  Cr.,  Kami 00-1175 1,1084 

(S«6not«0,ll,2831.) 

iii]ienCr.,iacb PP-106 1,1420 

HinasPti,Bflim.t 

Harbor  Umb 11,2254 

nmexs  Pt,  Wta.1 

Harbor  Umb U,2254 

onetaiifaRnGa Q-M 1,611 

lIlIloOsrCov^Md J-317 1,333 

iinoquiiicfl^iicCr.,Pa.  FF-39 1,1003 

mobyCTHN.C L-^»7 1,414,440 

mocoiincqiia (CC) 1,909* 

mocoimMiiieCT.,Ky...  DD-210 1,900 

notton  Cvn  Ohio DD-371 1,963 

mowliigo  Cr.,  Bid.  and 

Pa J-563 !,335 

mndto (HH) 1, 1072» 

iiudeiicellnN*T F-22 1,215 

Mutable  Hook«N.l E-28^ 1,195 

HtstablePt.,N.T.t 

Harbor  Ihiee 11,2254 

Hutance Bayou, La.....  B-743 1,687 

Histttntioii,Ft.,N.H 11,1806,1861 

nstnietloiia,  BngtaiMt^ 
ing! 

PlatMorviewi 1,13;  U,2B25 

atentnla  Cr.,  N.  C.  (af« 

Hocassln  Cr.) 11-172 .1,456,406 

(S«e  notes,  11, 2797.) 

Appro tt,22B2 

Bridges 11,2158,2190 

mtents: 

Index See  fronts  of  Vols.  I  and  II 

mtlncendcai 

Appro U,  2283 

Forts 11,1800 

Phfllppine  lalds 11,2039,2042 

mtoocookRnN.H 9,32 1,69 

intraband Bayou, La...  8-804 1,688 

untraetors: 

List  of,  river  and  harbor 

works U,2307 

mtiacts 1,21 

Ports *. 11,1797 

ontraiyCr^Ky DD-175 1,960 

ontrary  Cr^  M0.1 

(See  notes,  11, 2824.) 

onwnt (HH) 1, 107»* 

onvent  Bayou,  La 8-361 1, 684 

onway  Bayou,  Ala R-17..! 1,646 

onway  Bayou,  La. 8-117 1,682 

T-2-h 1,717 

onway,  MUlLt 

Logs,  floating  of U,  2041,2109 

onways  Bayou,  La.t 

(See  notes,  11, 2806.) 


District         VoL  and 
andNo.  pass. 

Cook  Bajroii,  La. 8-^37. ^683 

Cook  Pt.  Com,  Md 1-063. 1,338 

CookRuiifPa J-774L 1,836 

Cooks  Aneliong«,HawalL  YY-38 1,1686 

Cook8Braiicli,Md 1-1128. 1,830 

Cooks  Cr.,Ga 0-878 1,885 

Coolbranch  Bun,  Bid J-983. 1,888 

Cools  Cr.,  La 8-42. 1,6» 

Cool  SpiliisCovOk  Bid J-1214. 1,340 

Coon (HH) i,UWa> 

GoonCr.,Kans GG-1396 1,1006 

(See  notes,  11, 2822.) 

CoonCr.,Ky DD-88 1»«0 

DD-386 ifOOl 

Coon  Cr., Minn KK-68 U^^^ 

CoonCr.,BIo OG-1500 1,1086 

(See  notes,  11, 2821.) 

Coonlsld (HH) I,10ra» 

(WW-2) 1,1617* 

Coon  laid.  Slonth. (WW-2) I,l6l6f> 

CoonliunBar (OC) 1.W* 

Cooper  Branch,  Md. J-Ull ^^^O 

Cooper  Cr.,  Md J-074. 1»338 

Cooper  Cr.,N.l Wl *»312 

Appro "'»90 

Bridges «'«« 

Wrecks "'«» 

C^ooper  Cr.,  S.  Cs  ^  ^^^^ 

Appro "'2292 

Harbor  lines 11,2264 

W^ fl»«l6 

Cooper  Cr.,W.Va EE-151 1»«M 

Cooper  Pt.,  N.  J.t 

Harbor  lines "'^*** 

Cooper  B.  near  Cliailes- 

ton,S.C N-216-b h^ 

Coopers.,  N.J Wl J'»J^ 

Cooper  B.,S.C N-205 1,600,523 

Cooper  B.,  8.  C,  Eastern 

Branch N-200 *»»" 

Cooper  B.,  S.  C  Western 

Branch N-211 J»~" 

Coopers  Cr.,  La. 8-36 J'®^ 

Coopers  Cr.,  N.  C L-2eo J»^ 

Coopers  B.,Oa O-420 J»»« 

Cooper  Swamp,  S.  C N-282 '»"" 

Coosa  and  Tennessee  Bs.  .  ^ 

(canal  to  connect) A-18-h •  »»" 

Coosa  B (OC) :"^'r^ 

CooaaB.,Ala.andGa....  Qr^ '    J'^ 

(See  notes,  U,  2802.)  ^  ^^ 

-^PP«* ;.'.";.'!ui2158 

Bridges. .-• ji  22M 

Dams,  private 

Coosa  B^  Ala.  and  Ga. 
(operation  and  care  of 

canals) Q-^*^' 

Coosa  Bi,  between  Borne, 
Ga.,  and  East  Tennes- 
nee.  Vlr«iiii»  *  Georgia  ^ 

B.B.br n-K'L^^ 


.1,640 


Q.n52-C. 


Co 
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DtotrtBt         Vol.  and 
ana  No.  pt^e. 

Coora  B^  Ga^  betweoi 

Wctumpka    and    Bast 

TeniiMsoe*  VtrKtnla  * 

GMictaB.B.br Q-^a-d 1,630 

Coosa  B.  (**rmii8port»- 

tUm    Rontos    to    Sea^ 

^^oaid'*) AA-lg-k 1,800 

Coosawattee  B^  Oa Q-M-a i,64i 

Q-55 lieu 

(See  notes,  li,  28Q2.) 

-A^PPro 11,2208 

'  Bridges 11,2150,2212 

Coosawhatelito]l^S.C...  N-264 i,fioi 

Coo8aw]l^8.C N-257 l,50l 

Coosaw  Iti,  Whale  Biancli, 
S.  C.1 

^^if^ U,2158 

Coos  B.  and  H^Oi«K. W-16 1,1599 

W-Ift-b 1,1600 

^PPK) 11,2300 

Harbor  lines u  3254 

CoosBtOns W-ie.... ....!,' 1503 

Harbor  lines u  2254 

Coos  B^  Ons.  (dradclns}.  W-16-a. . . .. .l|  1500 

Cooskle  Crn  Cal TT-166 1, 1556 

CoosB^Ons W-23..!l,  1503,1602 

^PP«> 11,2300 

Coos    B^    Ons^    North 

'■^'k. vV-24 1,1583 

Coos   B^    Ons^   South 

^^'^ VV-26 1,1508 

Copalls  Bn  Wash. XX-25 1, 1656 

CopanoB.,T«i u-66 1,735 

Cope  Branch,  Ky DD-lOO ..l^OSO 

Copeiands  Bend. (00-2). . . . . .  .1, 1038* 

Copperas  Cr (hH) 1,1072* 

C^opperas  Mine  Fork,  W. 

^^* EE-I8 1,083 

Copper B^MIeh. LL^....l,  1265,1288 

Copper  B^  Alaska XX-126 1,  i656 

^     ^^^^^ 11,2159 

Coqd'Inde  Bayou,  Ala....  R-,58 I  646 

CoqulUe   City   to  Myrtle 
Pt,  Oregn  Coquille  B. . .  W-12-b. .. .    1  1506 

Coqullle B^  Oreg W-12...1, 1603',1506 

W-12-a 1,1596 

-^PP™ 11,2300 

Logs,  floating  of 11,2041,2100 

Coquille   B^   Oreg^   Co- 
qulUe City  to  Myrtle  Pt.  W-l^b 1  1596 

CoqulUe   Bn    Oreg.   (en- 

trxnn) yv-ll 1,1503 

CoquUle  B^  Oreg^  North 

^^^^ W-13 1,1508 

Coral B^ P.I YY-146 1,1686 

CoralCr.,Fla P-265..  1571 

Corbhis  Cr.,  Va. K-190 1,'874 

Cordelia  Slough,  Cal TT-lOl 1,1555 

^ridgBB 11,2160^2214 

Cordova (hH) 1,1072* 

Cordova  B.,  ^Infflnit 

Harbor  lines 11,2254 


Coraa    WLt 


u-m. 


Distrirt 
and  No. 

Gomasbora, 

Meu. ••••.•.•.....    A>3&-fl 

CoreCr„N.C. .'*.'  M-ir. 

Core  Sound,  N.C.... 

(See  notes,  ll,37«7.) 
Core   Sound,  thfwough- 

faie  leading  from,  into 

Cedar  laid.  B., 

to  Neuse  B.  and 

Uco  Sound,  N.C M-231-a.. 

Core  Sound  to  Newport 

^^''•C M-226-b. 

Corkers  Cr.,  Md ju^ 

Corkscrew  Slough,  Cal . . .  TT-25. 

TT-27.... 

Coileais  Bn  N.  T e-qi... 

Coriears  KOI,  N.  T E-60 

ComayB.,La x-lO 

ComCr.,S.DAk OG-e».. 

(See  notes,  11, 2810.) 

ComeUus  Cr.,  Va. L-142 

ComeUs  Cr.  and  r^T^ftng 

to  Jamaica  B.,  N.  Y. 

(water  connection) F-9i 

Cometts  Cr.,  N.  T F-Qi.  ... 

Comey  Bayou,  I«a. x-« 

Appro 

Bridges ..!............. 

Cornfield  Cr.,Ga...^ O-ilo..  .. 

Cornfield  CTn  Md j-nss 

Cornice (hh) 

Comle  Bayou,  Ark.  mad 

^ X-41 

Comle  B.,  La x-« 

Cornish  Cr.,  Va. Z-I2s'  ".! 

Cornucopia  H.,  Wis LL-2^b ... 

(See  notes,  11,2886.) 
Ccmma 


(HH). 

(See  notes,  11,  2831.) 
Coronado,  CaLs 

Harbor  lines 

Corpse  Cr.,  Ga. !.!.  (M47. 

Corps  of  Bnglneeni 

Increase  of. 

Laws  affecting. 

ListofChiab .!..!..!.!!! 

Corpus C]ufstlB.,Tte....  U-d8... 
Corpus    Christf    Chan., 
Ten.: 

Bridges 

Corpus  ChilstlH. U-ib.. 

Corpus  ChzlstI,  Toe U-«^. 

Appro 

Corpus  Chrlstt,  To^  to 
Aransas  Pass  (Inchidhig 

Turtle  Cove  Chan.) u-«-b.. 

CoRal  Cr.,  Kana QQ-ne^ 

(See  notes,  11,2821.) 


■•^ 


.{i.ll>.'l 


1 


ke  p.  2851  for  ex 
plAOAtloxis,  etc. 
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ml  ow  ir.  ouc 

nekuCt^Md 

ndcsBif  Md......  • « 

AppiO. 

mkaSlUMd^BIIeb. 

]noiulkil0t,Br.# 

NMDiSomidylf.  ^. 

orteMideisCr, 

Bridgw. 

troOisCM7iO 

orf  Cr<tPi - 

08BT,  SFBirCB 

CoL): 

FortiflcstioD 

MCObtCOlllkt 

Appro. 


District 
and  No, 


Vol.  and 


OG-757 i,l081 

K-177 i,374 

J-433 1,367 

J-4a3 1,334,367 

11,2»1 

PP-87 1,1419,1444 

1-23 1,399 

« .  • .  •  I*~2BJ~ft.  •..•..•..!,  904 

...  TT-128 1,1556 

11,2169 

WW-aO-c i,  1646 

J-676 1,336 

<I4. 


.1,9 


•cobEtCoiH^ 

MobRnCoiU^* 

Bridges... 


I>-«5. 


.11,2289 

.U,2169 

..1,141 

..1,172 


wtesikft^^* 


C 


L-a43. 


.11, 2159 
..1,414 


^ij^wt>8M» 

MoalUAlMka 

itiuB]iMft*»€!al..  .-•• 

■tab«to,P.l 

aUtoCT..Ala 

MonlRlta70ii,Ii».-- 

sttac«UU- 

attellsCr.,lius 

monCr^OM 

Mtonwood 


•ttonwood  Brancht  Mo. 
oCtonwood  Cr.»  Mont. . . 


0tlonirood  Crt  Bfont^ 
and  Canada*  Nebr^  N. 
Dak.,S.Dak^Wyo.s 

(See  notes, «,  2815, 2816, 
2817.2818.2819,2820.) 
ottonwood  Cr^  Nfbr — 

!ottonwood  C?rt  N«  Dak.. 
Attonwood  Cr-»  S-  >>ak-  • 


OCtonwood  <3r^  Wyo. 


U,2254 

XX-106 1,1656 

UU-60 1,1577 

YY-162 1,1686 

AA-48 1,848 

S-531 1,685 

C-28 1,107.113 

(HH) 1,1072* 

B-7 1,69 

0-«ID 1,536 

(CC) I,909» 

(HH) 1,1072* 

00-173 1,1028 

00*429 1,1028 

00-478 1,1038 

00-639 1,1029 

00-720 1,1030 

00-761 1,1031 


k>ttonwood  laid 

'OCtonwood  Boclo. . 

otnltH^BlM" 

lotaitR^MuB 

'oul»B«yoiuI*--- 
kiuelian  Bayou.  I-»- 


00-«72 1,1032 

00-1119 1,1033 

00-319 1,1027 

00.«48 1,1031 

00-886 1,1031 

00-683 1,1090 

OO-lOll 1,1083 

00-1056 1,1083 

(HH) 1,  1072* 

(WW.2) 1,1017» 

C-13 1,107,110 

C-12 1,107 

8-388 1,®^ 

8-136 1,**^ 


District 
and  No. 


VoL  and 
page. 

Couf hen  Cr.,  Va. K-14» 1,374 

Coolee  Cr^  Mont 00-442 1,1028 

(See  notes,  11, 3815.) 

Coulee  Madacale,  La. S-^86 1,684 

ConlsonPondtMd. J-157 1,332 

Coulton  Cr.,  La S-«8 1,6»1 

CouncttBluJIs (00-2) 1,1038* 

CourtaMean  Bayou,  La...  8-585 .1,686,704 

(Bee  notes,  U,  2806.) 

Appro 11,2294 

Bridges 11,2144,2169 

Courthouse  Cr^  Va L-136 1,412 

Courts  Cr.,N.C M-199 1.455 

Courvllle  Bayou,  La. S-572 *.«86 

Couteau  Bayou,  La S-^56 1,<^ 

Cove  Cr.,  Pa. J-882 1,387 

J-flOO 1.337 

CoveCr.,S.C N-162 !.«» 

CoveCTnTenn AA-165 !.»« 

AA-171 1,849 

CofoH^Conn. D-91 1,141.171 

Covert  Cr^  Kans.t 

(See  notes,  U,  2822.) 

Covey  Cr^Md J-Ml ^^^ 

Covhiston (CO) 1,W9* 


1,334 
1,336 
1,688 
1,685 
1,717 


.U,  2159 
.1,1035 


Covlnston  Cove»  Md J-388 

Cowanesque  R^  Pa J-«70 — 

Cowards  Gully,  La S-8S0.... 

Cow  Bayou,  La. 8-538...- 

T-2-kk" 
Cow  Bayou,  TeK.i 

(See  notes,  11. 2806.) 

Bridges 

CowCr^Kans 00-1328 

(See  notes,  11, 2822.) 

CowCr^Ky DD-M- »J» 

DD-177 1»W0 

Cow  CTn  La.1 

(See  notes,  U,  2805.) 

Cow  Cr.,  Md 

Cow  Cr.,  Blass 

CowCr.,Mo 

Cow  Cr.,  Mont 

(See  notes,  11, 2816.) 

Cow  Cr.,  Tecz 

(See  notes,  11, 2806.) 

Cower,  W.Va EE-19^  ^^ 

CowCr.,Wyo gG-i^m-        . 

(See  notes,  11, 2820.) 

CowemanlUWash WW^ y^'' 

Cowen  Cr.,  Alaska ^5l 

CowenBun,Md 1"^'"       I  107.131 

CowessettB.,B.l CVfll.- ^''^J^ 

CowPaceCut,Oa 0-3^ ^* ^^ 

Cowhead  Bayo^  La 8-^7 -'^^ 

Cowhead  Cut,  Ga 0-85 ^^ 

Cow  Head  B^Ga. ^V,.'..  11,  2283 

Appro ' '  J  J248 

Cow  Horn  Cr.,  Mtain ^^  „, i  '1038* 

Cowlsid (00-2> ' 

Cow  Isld.  Batteries,  Me.s  ^^^  i^^i 

Forts 


j-136 1'332 

B-185 *'70 

GG-^ *'^<^ 

GO-470 J.1028 


.1,983 


1,1657 
1,338 


Co 
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District         VdL  and 
mnd  No.  pagB. 

CowtasCr^Olilo Q<;£-a(M> 1,1486 

CowllliB (WW-2) !,1617» 

Cowllts Rn Wash WW-«..l,1615,ieS0 

(See  notes,  li,  2844.) 

Appro. il,  2300 

Bridges Il,21» 

Cowpen (HH) I,   1072 

Cowpen  Bay«ra«  IJL 8-788 1,088 

CowpenCr^lJL 8-845. 1,688 

CowasganNaiTOWStBIe...  A-206 1,28 

CoxB^lJL 8-lM. 1,682 

Cox  Cr^  Bid. J-4a3 1,334 

J-1165 1,332 

CoxsaekieCr^ir.T E-«8 1,177 

CoKsackie  to  New  Balt^ 

moi«.N.T E-28-« 1,196 

CouCr^Bfd J-1273 1,340 

Coyles  Bayou*  La. 8-554. 1,680 

Coyote  Cr^  CaLt 

Bridges U,  2159,2242 

Coyote  Cr^  Colo 00-1034 1,1033 

Coyote  HmStoUfh,  Cat..  TT-47 1,1555 

CoyoteB^Cal TT-« 1,1555 

Cimb  Alley  B.,  Bid J-401 1,334 

Crab  Alley  Crn  Md J-402. 1,334 

CralmppleCrnMo 00-106 1,1026 

Crab  Cr^  Ala. R-18 1,646 

CimbCrnMd J-1248 1,840 

CrablsM (HH) 1,1072* 

Crabtree  Coulee (WW-2).....l,  161T» 

Cracraft (HH) 1,1072* 

Craddock  Cr.,  Ta. Lr-75 1,411 

Cragtaead Branch, Bfo....  00-57 1,1025 

Craghead  Cr^  Mo 0(MS9 1, 1025 

(See  notes,  U,  2813.) 

CralK (00-2) 1,1088* 

Cralff  Cr^  Kana 00-1216 1,1034 

(See  notes,  11, 2821.) 

Craighead. (HH) 1,1072* 

CralgsBar (CC) 1,909* 

CralgsCr^Md J-520 1,336 

Crabi  Cr^  Mont QO-629 1,1090 

(See  notes,  11, 2817.) 

Cralns (HH) 1,1072* 

Crampton,  Md.t 

(See  notes,  li,  2795.) 

Cranberry  Branch, Md...  J-1135 1,330 

Cranberry  Inlet,  N.  J 1-3 1,209,300 

Appro 11,2290 

Cranberry  Fond,  N.T....  RR-39 1,1493 

Cranberty  R^  W.  Va EE-119 1,984 

Cranberty  Bun,  Md J-956 1,338 

Crane  Cove,  Md J-59 1, 331 

Crane  Cr^  Fla P-120 1, 570 

P-128 1,570 

Crane  Cr^Ky DD-33 1,  959 

Crane  Cr^S.C N-148 1,600 

Crane  Cr^W.Va DD-310 1,961 

Crane  Bn  Mass B-96 1,60,81 

(See  notes,  11, 2784.) 

Cranes  Nest  Bn  Va DD-263 1,961 

Cranes  Cr^Ya K-141 1,374,307 

CraneyCr^Ya J-411 1,334 


District  V« 

and  No.  | 

<:raterLakeNatkinalPtelc u.x^ 

Crati (HH) 1 

CTravens  Cr.,  Mo GG-175 

(See  notes,  11,2814.) 

CTraven  Thofoughfarc^  If. 

BrIdgBB. ii,  r.1 

CrawiahCr. (CX^) i 

CTrawtoid (HH) l 

Crawford  Co^  Ark Y-2^ 

Crawtoid  Co.  I^evee  (trant 

of), Arkansas B.,Ari^..  T-2-k 

Crawley  Cr.,  W.  Tm. EE-15 

Crasy Woman  Fork,  Wyo.  00-27 i 

(See  notes,  11, 2818.) 

Creek  Brook,  Mass B^ 

Creel  B.,  N.  Dak KK-18&-&    .  l 

f^reltsCrnPa J-ois \ 

Cremona  Cr^  Md K-^1 i 

Creole  B.,  La. 8-405 ; 

Creole  Canal,  La 8-792 ^ 

Crescent  City,  CaL TT-aw i 

(Seenotes,  U,2840.) 

Crescent  City  H.,  Cat TT-ao6 I 

Cressy  Cr.,  Tenn AA-m ; 

Crescent  Lake,  Fla P-72 ; 

Creox  Bayou,  La S-oii i. 

Creve  Coenr  Cr.,  Met 

(See  notes,  11,2824.) 

Criehaven  IL,  Me. A-lUt ! 

Cripple  Cr.,  Vm. EE-02 

Crisfleld  H.,  Md. 7-46 i  '^ 

Appro ii  - 

Harbor  lines. ii- 

Wreda. 1-- 

Crlstobal,  Cotoni 

WpBck fi,J4  ': 

Croatan  Sound,  N.  C L-in-o i< 

M-23-b U 

M-23 '< 

Appro -  -^ 

Crockery  Cr.,  Bneh. 00-34 

Crockett  Cr^  Tenn. AA-iC '^ 

Crocketts  Covcb  Me A-12I ^^ 

Crocketts  Cr^  Mo OG-i» 

Crocodile  Bayou,  La 8-378 -^ 

Crocodile  Canal,  La 8^177 

Crocondunei (QG-2) »• 

Crocus  Cr.,Ky AA-2s:.. 

Croma  Km,  N.  J (3-io 

Crooked  Bayou,  BOsa R-72 

Crooked  Cr.,  Ark Y-fl 

Crooked  Cr.,  Ga. 0-300 ' 

0-^ 

Crooked  Cr.,  Iowa. GO-a«i  ••    i  '- 

(See  notes,  11, 2814.) 

Crooked  Cr.,  S.  C N-iJ * 

Crooked  Cr.,  Kane QQA» ' 

(See  notes,  11, 2821,  2S22.) 

Crooked  Cr^^  La $.^76. 

Crooked  Cr.,  Bllnn KE-l^ "t 

Crooked  Cr.,  Mont. G(r-^^-- 

00-*V!... 

(See  notes,  U,  2816,2817.) 


1  •>» 
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Dtatricst 
and  No. 


VoLaad 


«oli»d<}ri,]|«C 

oo]cedCr.,lf.]lBlbf 

(8etTMtm,fi,»i8,) 

wind  Cr^  OUo. 

wlMdCr^Pft 


.1,464 


J-874. 


.1, 

..i,a8S 

..f,337 
.1,1003 
..i,W4 
.1, 1419 


wkcdCTnTs BE-101 

•DfeadLake^lUcli PP-aS 

«oktd  Laln^  Mtnau  and 

Canadft KK-383 1,1249 

MkedBiqpUs (HH) I,  WW* 

mktdB WW-68HI i,l«68 

(See  Dottf,  11,  S41.) 
mkedB-fFb Q-14 1,«ll,«13 

(See  notes,  ii,a80O.) 

mkedB.,Gt. CMloe *,a» 

wkeilB.,Ma8S C-44. «,107 

•okidIfc.Mkli PP-««. M«» 

^kMB^Bttui KK-«. M7 

wkMIUMo G0.1« i^lW 

(See  notes,  li,  2814.) 

wok  Ham  Tlmwwigl*- 

i^^^o       OG-IOIO 1,1038 

;;:::s:Si» go-i« U034 

'"^^."^"^i w Mil 

Z!|0idocrCr..BU J-81R. -h^ 

xSto. (HH) «,1<W 

Btp     Ufbtalitv. 


Wrecks **» 

IM0B^M0. ib-908 1,38 

KMsSkrasbfCaL TT-« l*lfi» 

foMVmaceHitMlcli....  OG-tt 1»1377 

(O0S  Vmage  Hi*  Uleli. 

(liaibOT  of  Nfngt) 00-43 1,1415 

(O0SWtekC:r.,N.« H-6 1,371 

iaConB.»H.T S-«2 1,177 

rowbenyCrnMd 1-278. 1,333 

rowCovlM (OG-3) l,lflB9» 

!iowC:r^C6to.uidW^.  GG-10B4 1,1083 

(See  notes,  tt,»».) 
^wC^r^Kans. GG-U99 1,  KM 

(See  notes,  il,»21.) 
;row     Ct^    Kane,    and 

NeHr. GO-ia09 1,1085 

•low  CTtMo GCMB 1,1085 

(See  notes,  11,2818.) 

r^BfODl 00-510 U 

00-5S6 1» 

,li,aB16»8BI8.) 


DiBtrlet  Vol.  and 

and  Mo.  page. 

Crow    €Stn    Mont,    and 

Wyo CKK788 1,1030 

Crow  Cr.,  8.  Dak GG-a67 1,1038 

OG-833 1,1081 

(See  notes,  tt,  3815.) 
Crow  Cr.«  8.  Dak.  and 

Wjro*! 

(See  notes,  U,  2818.) 

Crowden  C:r.,  S.  C K-131 1,500 

Crow  or  Soldier  Cr.,  8. 

Dak 0(3-872 i,KB8 

Crow  Bock  Cr.«  Mont.i 
(See  notes,  11, 3817.). 

€3rowa  Pond,  jffaaa B-216 1,70 

CrowB (HH) 1,1072* 

CrowB.,lIlnn KK-131 1,1348 

Crow  n^  Bllnikt  Nortti 

Branch KK-133 1,1348 

Crow  n^  Mbukn  Sontb 

Branch KK-UB .1,1348 

Crow  Bock  Cr.,  Mont.....  GO-dl3 1,1039 

Crowa  Branch,  Mo 00-213 1,1020 

Crow  Shoals,  Delaware  B.  H-as^ 1,388 

€^wWln« (HH) 1,1073» 

CrowWIngB (HH) 1,1073* 

Crow  Wins  B^  Minn KE-108 1,1348 

Dams,  private. 11,2349 

Cram  Cr«,  Pb-i 

Bridges 11,2159,2161 

CniniBIbowCr«,N«T....  E-A. 1,177 

CrampCont  lid«t 

(See  notes,  11, 2796.) 

CmmB^Pa. 1-86 1,209,814 

Crutehllcld. (HH) 1,1079» 

Ci7Bajoii,Bfla8 8-299. 1,888 

Crystal  B..V1a P-MD .1,571 

Crystal  City (HH) 1,1072» 

Ciy8talCove,MMe B-115 1,70 

Bridges "»31» 

OijBtal  Cr.,  Kana.  and  

ff^^, G<J-M07 1,1035 

(See  notes,  11,2823.)  ^^ 

Crystal  Cr- By ^^^""rJ:^ 

CryatalB^FIa. P^ *.^;«M 

Appro n,M» 

Cryatal  Sprlnc  Cr^  w:n».i 

(Seenotss,ll,2817.) 

CubCr,Mo G(M4BD 1,1M6 

CnbCr^Va. I^ -VflJ 

CublteOap (HH) 1.107^ 

CaMtaOap,La. 8-a«- >»« 

CuMttCr^Va K-lJi «.«^ 

^>^^->" 1:S:::::::::::1:J^ 

SSn!j?^ ra «.w72» 

SIL-iio:::::::...:..:W.....i,m^ 

Appro 

CoMira  laid.,  P- Ho  On^ 

n  rsr-*^— 


.11,2397 
.1,1687 


Cu 
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District 
and  No. 

Ciilebitna8]L,P.K YY-9. 

Culotehes  B^  Ark Y-37.., 

Cnnom (GC)... 

CnllumBar. (CC).., 


VoLuid 
IMge. 
...1,1686 
....1,818 
...1,909* 
...1,909* 


Cullams  Blpple (OC) 1,000* 

Cumberland  B^  N.  T £-87 1,177 

Cumberland  Dam (GC) 1,000* 

Cumberland  B^  Ga. O-^i02 1,536 

Cumberland  B^^  Ky.  and 

Tenn A A-230....  1,860,878 

AA-23»-b 1,879 

BB-5 1,801 

(CX3) 1,900* 

(See  notes,  11,3809.) 

Appro 11,2206 

Bridgn U,2l»,2160 

Navigation  rules 11,2041,2107 

Wracks 11,2266 

Cumberland     Bm,     Ky«t 

SoutliFork. AA-275 1,887 

Cumberland      B^      Ky. 

(moutli) AA-322 1,850 

Cumberland  8oiiiid»  Fbu 

andGa O-501-b 1,662 

O-501-C 1,562 

(See  notes,  U,  2790.) 

Appro 11,2203 

Forts 11,1948 

Wrecks 11,2286 

Cumberland  Sound,  Ga..  O-501 1,686 

Cumberland  Sound  to 
St.  Johns  B.  (water- 
way)  

Cumberland  Sound  to 
St.  Simons  Sound,  Oa. 

(Inside  passage) 

Cummlngs  Cr^  Md. J-d40 1,833 

Cununlngs  Cr.,  Nebr QG-WH 1,1032 

Cunningham  Cr.,  Ohio. .  QQ-30 1,1461 

QQraO-a...... 1,1486 

Appro 11,2290 

Cunningham  Slough ( W  W-2) 1, 1617* 

Cunningham    Slough* 

Oreg WW-28 1,1616 

Cundys  H.,  Me A-248 1,29 

Curger  Chan.,  Va ]>23 1,411 

Curies  Swamp  Cr.,  Va —  L-140 1, 412 

Curlew  Cr^FIa P-326 1,671 

C^urlew  Cr^  N.  Dak. G(3-776 1,1081 

(See  notes,  11, 2818.) 

Currant  Bayou*  La 8-678. 1,686 

(See  notes,  li,  2804.) 
Curratuck  Cr^  Va L-77 i,  411 

Current  Bayou*  Iia.s 

(See  notes,  11,2804.) 
Current  B.,  Ark.  and  Mo.  Y-29 1,818,836 

(See  notes,  11, 2808.) 

Appro 11,2295 

Bridges 11,2160 

Currf  Oman  B.,  Va. E-117 1,874^896 

(See  notes,  11, 2796.) 


P-3. 


.1,669 


O-601-a 1,561 


andNa 


CoRltiiek  Sound*  M.  C... 

C^UTltnck  Sound  (!for> 
folk  H.*  Va.*  to  ABie- 
marle    Sound*    N.    C* 

▼to) 

CTurry  CTn  Fbks 

Bridges 

Curry  Bun,  Fa 

Curtis 

Curtis  B^Md. 

Harbor  lines. 

Curtis  Cr.*Ga 

Curtis  Cr.*  Bid. 

Curtis  Pt.  (HH): 

(See  notes,  U,  2827.) 

CushCr^PA. 

Cushing  Cr.*  Cal 

Cushing  Cr.*  Fa 

Custer  Cr.*  Mont. 

(See  notes,  11, 2817.) 
Customhouse  Bayou*  La. 
Cut  Bank  Cr.*  Mont. 

(See  notes,  U,  2816.) 

Cutler  Bayou*  La. 

Cutler*  Me 

Cutmaptico  Cr.*  Md 

Cutmeat  Cr.*  S.  Dales 

(See  notes,  U,  2819.) 

Cutoff  Bayou*  La. 

Cutoff  Cr.*Va. 

CutOff,Fla. 

Cut  Off*  Ga 

Cut  Off  Slough*  Cat. 

Cutoff  Slough*  Wash 

Cut  B.*  Mass 

Cutshln  Cr.*  Ky 

Cuttyhunk  IsM^  Mascs 

Wrecks 

Cuttyhunk  Pond*  Masa-s 

Wrecks 

Cuyahoga  B.*  Ohio 

Bridges. 

C?ypremort  Bayou*  La. . . . 

(See  notes,  11, 2804.) 
Cypress  Bayou*  La 


»*»**B.*>t|| 


L-17S-L. 


.ii,SC3 


(HH).. 

j-ii5a.. 


K\ 

O-107 U 

J-US6l 


u 

TT-ao4. j,: 

J-780. i,l 


Go-es. 


A-10. 


.JL» 


LrSl, 


TT-90. 


J.  31 

i.: 

....I" 

WW-55 ii 

B-162 -I' 

DI>^ I* 


-a,^ 


J.» 

QQ-a6...i,l€L.:f 

ny 

iK 


8-14. If' 

8-101 :.«k 

8-810. :* 


Cypress  Bayou*  La.  and 

TeK 

(See  notes,  11, 2806,2807.) 

Appro 

Cypress  Branch*  Md. 

Cypress  Cr 

Cypress    Cr.* 

Tenn 

Cypress  Cr.*Ga., 


T^l». 


.i,n"3 


.X3« 


Cypress  Crn  iPd- 
Cypress  Crn  La... 


(HH) i'^ 

AA-ai6 I* 

0-l« i'» 

.» 

lV 

i.ff 


8-770. 


te  p.  8801  br  ei-1 

fItnatioaM,  el"  J     GENEBAL  FINDING  U8T,  VOLS.   I  AND  n. 


Da 


idMo. 


Vol.  a 


F«»0-'* T-»-p. 

T-9-k. 

(BwO'-Md j-iiae. 

pfMCr.Tout AA-M. 


,1,717      CTpi«M CTi Tb. L-lfll... 

,l,nJ  Bridpit 

.r,3«>      f:rpnMliia.Coalaa,La..  a-735.... 

.I,S4§      CTpn«bId.Put,L>.....  8-013.... 

CfpTHa  LbIu,  Oa 0-47fl... 


...  XX-13S. 
.-,  JJ-ffl 


tkouCt-  ^1^^.  ^ 


.  XX-3M,. 
,  XX-333.. 

.  (QO-^).... 

(HH> 

.  JJ-S3- 


OO-30I-a I, 


i™^.D.C U,aMB,»M 

^ (HH) 1, 107a* 

yiaa  CIW  to  Oquwka    (HH): 
,a«nola,ll,3Sn.) 

■  CT..TCI1II AA-IM I,S« 

.  T<irltliiil)V).  .1,715, 


.i.im 

DanlclCr    Kir 

..  DIVJS7... 

1.W 

A.mt 

DantotaHlMCr^GB 

DutteKPt 

..(HH) 

...1,  KITS' 

DmnB.  Va-andlT  C 

.I,1U7 

(BnnoUi  Jl  rm  ) 

.I.1097 

DannbeCriH) 

DaunnB^MMi 

..  B-«a 

Bridge 

Dwitan  r  ■ 

..  YV-in- 

D-AflMuui*  Baron  La 

X-* 

Appw. 

Brldpa 

Daibr  Cr..  Oblo. . 


..II,303B,3HS 


DaA7B..r> I-« 

Dul^  ConMei  Lb. 8-733...- 

DarbrtCr^N.C h-«U... 

bat<luielhi,ATk Y-*c... 

DBTdeiuielild (BE)--. 

Datsnun  Cr^  V> K-M».-- 


Appro. 

QDBrterCr^BU..  »B. 
_  Cr^CaL, 

amrallO-La.. 

(S««i«>tBi,a,aMt.) 

ri,a(Mi,»M 

«iji>r (HH) 

.nclDSf^rnVa K-4i4 


..1,375 


Da 
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DistrlBt         VoLand 
and  No.  page. 

DmoIB.,P.1 YY-MB I,1«W 

Date,     Indcs*     Beports, 

CtM  oi  WtngHmemni 

Arrangement i,  14 

Checking 1,13 

D»aslieityCr.,Md J-^ 1,331 

BMiphln  IsM.! 

Forts : ll,l«7a 

DMiplilnl8M.B.,AJa R-64 1,646 

DMiplilns (QG-2) 1,1038* 

DMiplilnsBaplds (OG-2) 1,1038* 

Dmvenport (HH) 1,1073* 

DmvciiportCr^Fte P-M4 1,571 

Davoipoit  H^  lowat 

Harbor  llnflB 11,2264 

DrnvMson  Cr.«  Tenn AA-162 1,849 

DmvMson,  Gen.1 

Kontiment 11,2040,2091 

D»vte (CC) 1,900* 

ItovtoB.,M]a8 11-76 1,646 

DmvisBranelitMd J-1146 1,339 

DmvisBranebtMo. GG*30 1,1025 

Davis  Cov«,Me A-169 1,2B 

Davis  Cr.»  Kansas 

(See  notes,  U,2S33.) 

Davis  Cr.,Bfd 1-388. 1,833 

J-477 1,334 

DavlsCr^Mo 00-1483 1,1036 

(See  notes,  11, 2823.) 
Davis  Cr.,Ta.i 

(See  notes,  11,2806.) 

Davis  C^r.,  Va. K-288 J,375 

Davis  Cr.,W.Va. EE-72 1,963 

Davlslsid (OC) 1,909* 

Davis  l8|d.  Dam,  Pa.  (see 
OtaloB.)! 

Harbor  lines 11,2254 

Navigation  rules U,  2041,2107 

Davis  Sloiisli,  Waslui 

Bridges 11,2161* 

Davis  Stmt,  Bf0.t 

Wrecks 11,2286 

DawlloB.,S.C N-220 1,500 

Dawson  Branch,  Md J-276. 1,333 

Dawson  Cr.,La 8-105 1,682 

DawsonsCr.,N.C K-160 1,455 

Dawson  Lake,  BOSS X-16 1,785 

Day      Isld.      Waterway, 
Wash.! 

Bridges 11,2161,2245 

Cr.,Ga. 0-183 1,534 

Cr^N.C L^29 1,413 

Dead  Bona  Cr^  8.  Dak...  G€h«32 1,1031 

(See  notes,  11, 2818.) 

Dead  Bone  mist,  N.T....  F-lOO 1,216 

DeadBIansBar (HH) 1,1073* 

Deadmans  B.,  Fia. P-864 1,572 

Deadmans Bayou, La....  8-280 1,688 

Dsadmans  IsM^  Cal«« 

Harbor  lines 11,3254 

DeadB^FIa P-45 1,669 

Bridges. ii,8lSI 


DeadB^Ga.. 


aadNa 

.  o-ai7.. 
o^n.. 


Vci  b! 

i.> 

u 

Mtth LI^^lL i.L& 

DeadBan,Md J-1106. i,;i 

DBAKTNB,    MAM,    H.    (JJU 

ColOi 
Index,  Beports,  CaUef  of 


Dcallsld^Md. J-79. 


Appro 

Wracks 

Dean  Br.,  BItain 

Dean  Cr.,  Ga. 0-211 

DeanCr.,lfant 00-^694 i,ia 

(See  notes,  il,  2817.) 

DeanCr«,8.C N-SS 13 

Isld (HH) l.^» 

(OO-S^ li-o* 


(See  notes,  11,2816.) 


fonila fi,sa,ri 

DebsInleCN.T F-7D lI 

De  Cade  Bayou,  La. B-C88. i.^ 

(GO-a) i:v 

^,Ala AA-W i,U 


(See  notes.  11, 2806.) 
DeeepClon 

BiideBB. 


Bridges. 

Deekets  C^.,  W.  Fa. 


De  Clalse  Bayou,  La. 

(See  notes,  11, 2804.) 

Deep  B.  and  Swan  Quar- 
ter B^  N.  C.  (waterway). 

DeepB>,N.C 

Appro 

Deep    B.,    N.    Cv-Swan 
Qnaiter  B.  (waterway).. 

Deep  Bayou,  La.i 
(See  notes,  11, 2805.) 

Deep  Braneli,  N.  C 

Deep  Biook,  Mass 

Deep  Cove,  Md. 

Deep  Cr.  Braneh, 
belli  B^Va 

Deep  Cr^  Del 

DeepCr.,Fla. 


S-541. 


..J  *^ 


Xi^ 


.XC 


DeepCr.,Ga 

Deep  Cr.,  Iowa. 

(See  notes,il,  3814.) 
Deeper.,  Bans 

(See  notes,  11,2823.) 
De^pCTtBid 


Lr-lSl i,i5 

j-ua. iS 

P-34 c* 

P.« i.« 

P-74 i,* 

O-130 ^  - 


0(^437S. 


7-ioe9.. 

J-130QL. 


..J.3 


>  p.  2851  for  a 
UoAtiooB,  etc 
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pCr.,Mont GO--53V 1,1098 

(S«eDOteB,U,a816.) 

pCr.,N.C 1^284 1,413 

I^^»l .1,414 

M-4 1,454,457 

M-133 1,456 

M-353 1,456 

M-a73 1,456 

N-^ 1,400 

pCr.,lf.I>ak OG-764 1,1081 

;S«eDOt«s,  11,2818.) 

PCr..Pa j-a08 1,335 

J-784. 1,337 

J-«22. 1,338 

PCr.,Va K-I86 1,374 

K-a08 1,374 

K-263 1,375 

L-UW 1,412 

L-181 1,412 

PB (WW-2) 1,1617» 

[See  iM>teB,ll,  2841.) 

p]L,Conn ; D-30 1,141 

pB.,Mont OG-«l3 1,1020 

[See  noteB.il,  2816.) 

PB^N.C M^18 1,456 

pB.,N.C.,aMv«sFt. 

LaGnnce M-a06-<l 1,400 

PB-tWaah. WW-68 1, 1616 

WW-«8-b 1,1663 

BAlgw 11,3161 

9  B.,  Wash.,  tnelud- 

I  Skamokawa   and 

oolMdBa ww-6ft-a 1,1662 

>B™i- (OC) 1,00»» 

?Blin,Kld. J-10e6. 1,330 

J-1128 1,330 

J-1149. 1,330 

^(The),Va i^27 1,411 

9  Swamp  Braneh,  N. 

L-a36 ..1,413 

»waterCr.,l[o.i 
See  notes.  II,  2824.) 
^water  B.  at  RartMr 

d.,Annaa8PaB8,Ta.  U-67-b 1,772 

imater Slough, Cal...  iT-ao. 1,1665 

}  Waterways,  u.  8. 
lanion: 

3T»t  Lakes  to  Atlantic 11,3041,2134 

rCr.,Colo OG-1001 1,1033 

See  notes,  11,2820.) 

fCr^*'* P-» 1,560 

f^'«»G» 0-374 1,636 

rCr.,Kans GO-1301 1,1086 

OG~1306  1. 1036 

See  notes,  li,  2821,2822.  ^^"^ *'  *"** 

2S23.)  '        ' 

rCr.,lId jj^2i, |^83g 

rCr.,Mlss x-23 1,786* 704 

rCr.,Mo GG-1407 1,1086 

00-1614.  i.  1080 

;8ee  notes,  ii,  2824.)  ""-«"• ■»*««« 

rCr.,Mont.t 

[See  notes,  li,  2817.) 


District         Vol.  and 
and  No.  page. 

DeerCr^Nebr GO-0S3 1,1033 

QO-1120 1,1084 

(See  notes,  11, 2810.) 

DeerCr^N.C M-284 1,456 

Doer  Cr.,  Ohio DIM73 1,063 

DeerCr.,Pa J-801 1,337 

]>eerCr«tWyo 00-1062 1,1033 

(See  notes,  11,2830.) 

Doer  Isld.  Slouch (WW-2) 1, 1617* 

Deerlsld. Slouch, Ores...  WW-a4 1,1616 

Deer  laM.  Thoroushf  aie» 
Me A-86 1,27. 

(See  notes,  11, 3783.) 

Wracks 11,2286 

Deer  Lake (HH) 1,107* 

Park. (HH) 1,1073» 

B.,Ala IWO 1,646 

DeerB.,Mlim KK-S8 1,1348 

DeertaUB^WIs KK-46 1,1247 

Defeated  Cr^Ky DD-120 1,000 

Defeated Cr^Tenn AA-200 1,860 


Floating  defenses,  faarboa 11,1834 

Lake  frontiers 11,1818 

Operations,  In  general 11,1836 

Order  of  oompletion 11,1834 

Porta M»l«8 

Seaoo08te,sapidles ii,  1814,1814 

Secnilty J1.1834 

Sorveys "»«70 

De  Grays  Bayou*  La S-3N. *»*4 

DelainarsCr.,lf.C K-302 *»«» 

Delano  C?ove»  Bfe A-168 '*^ 

DeLarocheCr^Oa. 0^607 *»«* 

Delawares 

Ports **'^* 

Delaware  and  Chesapeake 

Canal,  Del.  and  Md 11,3041,2106 

I-« «»317 

J-S» *»3S5 


Canal,  N.  J. 
Maware  B., 
N.J 


.1,260 


DeL    and 

H-3 ''^ 

H-23-0 *»2*' 

H-28-C J»JJJ 

i.ao '*  ** 

(See  notes,  U,  37M.) 

Bridges "'^!!2 

Forte 11,1803,1828 

Wrecks I,a8l:li2»'«*' 

Delaware  B^  Del.  (harbor 

ofi«Cuge) H-88-d. '»^ 

Delaware  B.,  DeL  (lee  bar-  ,_ 

boratheadof) H-8-r *»** 

Delaware  B.,  DeL,  Kiawis,  .  ^^ 

H-28-b. *»*■■ 

l»'  to    Chln^ 


B.      ( 
waterway  hotween). 


un^. 


Appro. 
m^r-n.  Doc.  740,  63-3— vol.  3 75 


...1,36 
..1.838 
.li,»Q 


De 
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District         VoL  and 
and  No.  page.  . 

Dalswara  B.  to  B/tibohoQx 

B.,  Del.  (inland  wmto^ 

way) I-7«-a. 1,825 

DalswMreBieak'r.DeL....  H-28 1,271,300 

H-83-a. 1,290 

Appro ii,2a0O 

Forts ii,1908 

Wracks 1,281:11,2367 

Dalswara  CItj,  Dal.t 

Forts 11,1908 

Delaware  Cr.«  Tei.i 
(fiee  notes,  U,  2806.) 

Delaware,  Fort,  Del 11,1802,1903 

Delaware  B.,  N.  Y^  Pa^ 

N.  In  and  Del H-« 1,271 

(See  notes,  11, 27M.) 

Appro 11,2390 

Bridges 11,2161 

Forts 11,1796,1908 

Harbor  lines 11,2254 

Navigation  rules 11,2041,2107 

Wrecks 11,2264,2287 

Delaware  to  Chesapeake 
(Bays)  (ship  canal  sur- 
veys)  J-686^ 1,861 

Delaware  to  Sharptown 

CanaUN.J I-43-« 1,809 

Delaware  Bun,  Pa J-719 1,336 

Delcambre  Canal,  La S-713 1,687 

DelegalCr^Ga O-lOO 1,584 

DelaPlatUB.,P-B YY-27 1,1685 

DelpliCr.,BId 1-044 1,838 

Delplil.Ind BB-23 1,£0B 

DeLarKeBayon,La. 8-471 ....1,665 

DelUPt (HH) 1,1078» 

DelUB.,Alaska XX-200 1,1666 

DelU(TI»e) (HH) 1,1078* 

(See  notes,  11,2831.) 

De  Mar  Bayou,  La 8-433. 1,684 

DemaasvUle (WW-2) i,i617» 

Demertes  Cr^  Oa 0-173 1,534 

Demopolts,Ala.  (SeeTom- 
blgbeeB.) 

Denmarklsid (HH) 1,1078* 

Dennis  Cr.,Md J-U5. 1,832 

Dennis  Cr.,N*' 1-31 1,299,305 

Appro 11,2290 

Wrecks 11,2267,2277 

Dennys  B.,  DennysvUle, 

Me A-7 1,27 

Denafordo  Crossing (HH) 1,1073* 

DentBun,Pa J-789 1,337 

DennysviUe,Me A-7 1,27 

Denver,  Colo,  t 

Surveys,  latltade  and  longitude.. .  .11, 2041,2122 
Departments! 

Work  In  the  field 11,2040,2086 

DepereH.,Wto MM-15-c 1,1315 

Depots,  Engineer 11,2030,2045,2046 

(See  Esttmates.) 

Depot  Slough,  Oreg W-60 1,1508 

Derrick  Boats,  list. 11,2341 

pea  Acadlens Bayou, La..  S-118 1,682 


andNa 


La 

Bridges. 


8-874. i* 

J,2HUI 


La 8-lOQL i 

Des  Cannes  Bayou,  La...  &-750l .....I 

Deschutes  B^  Wash (WW-8)....i 

Bridges jii 

Des  Chutes  B.,Oreg W-m i 

Des  Chutes  B.,  Wash XX-6B a 

Des  Families  Bayou,  La..  B-AB. i 

Des  Olalses  Bayou,  La B-^az. J,$^ 

(HH) 11 

(Seenotes,  11,2804.) 

Bridges x^ 

Des  niettes.  Bay,  La.: 

(See  notes,  11, 2804.) 
DesMolnes (HH) 

(See  notes,  11, 2827.) 
Des  Moines  BapUa. (HH) i 

(See  notes,  U,  2838.) 
Des  Moines  Baplds  Ca^ 
nal,nL: 

Bridges J 

Navigation  roles. b,Z^J 

DesMoineaB. (HH) ^r 

Dea  Moines  B.,  Iowa,  Wis.  JJ-dB. 

Des  Moines  B.,  Iowa JJ^6B ^i 


Appro. 

DeSoto 

De  Soto  Bayou,  Fla P-^3II.. 

Des  Ourse  Bayou,  La 8-544... 

Bridges 

DeaPerea (HH).. 

DesPtadnesB. (HH).. 

DesPlalnesB.,IU JJ-0.... 

NM-l-c 
NN-7.. 

Des  Saules  Bayou,  La 

Detour  Passage,  Mich 

Detroit  H.,  Wis 

Detroit,  Mlch*i 

Bridges I 

Forts u,:rf 

Harborllnes 

Great  Lakes  survey U.TC 

Detroit,  Mich.,  and   Ft. 
Leavenworth,  Kans.( 

Longltade .fl,a* 

Detroit,  Mlch.,DlBtileC....  PP(witha^M 

(See  notes,  11, 2888.) 

AppropriatioaQS i: 

Detroit  B.,BIlch. PP-U»...i,io 

PP-109. 


.^ 


.1.  • 


(See  notes,  11, 2888.) 

Appro. • ji,sr« 

Bridges b.''\ 

Great  Lakes,  ngolatloo. &,£«: 

NavigBtkm  roles fi,x< 

Wretda i-^ 


Bee  p.  2851  for  ex- 
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VoLand 
....1,818 


Distiiot 
and  No. 

Bayoii,Ark Y-aB..., 

eril  or  Batttaniaka  Cr^ 

Mom ocMioi i.ion 

nUB.,llIleh PP-«1 f,i41» 

nflsB.,La 8-427. 1,084 

evIbBeiuI (WW-2) 1,1M7» 

nib  Bend  Bapids  (WW): 

(S«eiKyt«i,U,2843.) 

"MsCml* 8-812. 1,888 

nibForlcW.Ta EE-20 1,083 

Nils  Gut,  N.C L-385 1,414 

wtolald (HH) 1,1073« 

NU8Uke,N.Dak. KK-18»^....1,12SQ 

WlbB^Tex U-76 1,736 

ivU  Track  R^Bann LLr-8 1,1266 

ewattoB.,Waah. XX-61 1,1666 

eweeseCr^Wyo 00-1017 1,1033 

(S«enot«8,Il,2820.) 

e  West  Bayou,  La. 8-474 1,686 

•^tt (00-2) 1,1038» 

BterH^N.T RB^6»-b 1,1683 

iamondBliUI (hH) 1,1(W3* 

iunond  Crosaliif (WW-2) 1,1617* 

lunondForkvGa. 0-46 1,633 

iamoiidH.,HawaU YY-44 1,1686 

lamondbid (hH) 1,10?8* 

lamond  Eeef ,  N.  T E-17 1,184 

iaseondCr^Ta L-iae 1,413 

kkBraoclifQa 0-484 1,680 

^kBranch^Md j-«i 1,338 

*k«y>*»M (HH) I,ia73* 

ekeya  IsM.  to  Ohio  B. 

;HH): 

(Sm  notes,  11,2827.) 

ddnsonB^Md J..313. 1^333 

ekliMoiiBayoo,T«i....  u-flB 1,736,746 

-^Ppro 11,2205* 

^^«w 11,2162 

eldiuoii»Cr.,Oa o-177 1,634 

eka  Br^  M0.1 

(8«eDota8,li,2814.) 

eksCr.,Mo 00-217 1,1036 

ekyR^Waeh XX-30 1,1055 

f»«B-'-I- YY-4H) 1,1086 

mcultCr^Va ^.^ 1,414 

KoiisCr.,lf.C L.,394 1,414 

JoIlortnB.,P.I YY-80 1,1088 

BardCr..N.C i,^ 1,413 

l«mCr.,Mo 00-236 1,1027 

(See  notes.  11, 2814.) 

l)ideBayoa,La 8-860  ..1,688 

ngalanB.,P.I yY-02 1,1886 

nfU8Eiiii,W.Va EE-45  .1,083 

PPlngpondEan,Md...  J-iow 1,330 

P8Cr.,If.C M-50 1,454 

Mppotntment  Slough, 

^*!; m;-42 1,1677 

KbarKe,Gieat  Lakes 11,2041,2132 

nnalCr.,Va dd.277 1,061 

«n»aIE..Nebr.i 

(See  notes,  U,  2820.) 


Dlstrlot         Vol.  and 
and  No.  paga. 

Dismal  Swmmp  C^anal,  N. 

CandVa 1^271 1,413 

L-173-p 1,430 

L-182 1,412 

L-173-I1 1,488 

(See  notes,  11, 2706.) 

IMsmal    Swamp    Canal, 

Va.  (waterway  eonneeU 

Inc  with  sounds  of  N. 

C.) I/-173-0 1,438 

District  of  Colnmblai 

Bridges 11,2030,2060,2062,2068,2004,2066 

BixlIdlngB 11, 2090, 2040, 3065, 2066, 2067, 2072 

Flshways 11,2040,2071 

Forts 11,1803,1810 

Harbor  lines 11,2254,2965 

Lots 11,2030,2060 

Kemorlato 11,2040,2060 

IConumsnts 11,2040,2070 

Parks 11,2040,2070,2071 

Reservations 11,2040,2076 

Beservolis 11,2040,2084,2066 

Roads 11,2040,2076,2070 

Stotutes U,  2040,2076 

Tdegraplis  and  tetopbOMS 11,2040,2077 

Water  supply 11,2040, 

2077,2080,2081,2082,2083,2084,2086 

Wharves 11.2040,2086 

Districts,  Bnglneerinff  or 
Waterways 
(See  1,  10,  and  frontis- 
piece map.) 

Appro.,  summary  of 11,2279,2287,2302 

Dredgtog  or  floating  plant *^f  2337 

Limits,  notes f,  11;  U,  2782 

Proofs  of  thb  Index,  review «»277» 

Ditch  Cr^  If.  C lC-120 J.«5 

Diteh6f«Cove,Md. J-424. *'334 

Divide  Cr.,  Iowa 00-249 *.1W7 

IMvldhiffCr.,Bfd J-33 '»331 

J-300 *'334 

J-1196 *»340 

J-n3l6 *»362 

DIVidlnrCr.,Br.J 1-34 1,209,306 

Brldgtt «.2162 

Wrecks.... 11,2307 

Dividing  Cr.,  Va K-146 *»374 

Division  Cr.,  If.  J 0-8 ''**^ 

Divisions,  Engineers 

See  11,  2046,  and  fkuntls- 
pleoe  map,  and  11,  2090. 
See  Distilcta,  above. 

DizCr.,B:y DI>-10 J.  WO 

Dtson  Branch,  La 8-04 \^^ 

Dixon  Cr.,Md J-328 J'333 

Dixon Cr^Tenn AA-300 ,    '^ 

Dixon  Quarry (HH) ^*7Zi 

DIxons  Cr.,  N.  C M-110 J'*°J 

DoboyBar,Ga 0-22»-b |ij» 

0-22»-c ''*>^ 

Doboy  Sound,  Ga. O-210 *'^* 

Doboy  to  Sapelo,  Oa.  (In- 
side  route) O-210-B »»^ 


Do 
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Dtotriot         VoL  and 
•nd  No.  page. 

Doe«walllpiB^Wk0h XX-I» 1,1656 

DoekCr.,MmM B-179 i,70 

Doekei7Cr.,ya I/-386 1,4U 

Doctors  Bmyon*  La 8-662 i«686 

Doctors Cr.,  N.J H-7 1,271 

Doctors  Lake,  na P-20 1,660 

Doctors  Pass, Fla ^...  P-210 1,670 

Dociunents,  CongrcsshmaL 

(Reference  In  this  Index 11,2782.) 

DoddsIsM (OG-2) 1,1038* 

DodssCltj.Kails T-2-C 1,820 

Doe  Cr.,  Tenn AA-20 1,848 

AA-267 1,850 

DoeLakcOa. 0-474 1,536 

Doe  Run, Pa J-868 1,337 

DoeR^Tenn AA-134 1,840 

Dof  and  Fowl  Bs^  Ala^ 

Bridges 11,2162 

DoffCr.,Kans OG-1385 1,1035 

OG-1397 1,1036 

(See  notes,  11,2822.) 

DocCr.,Mo 00-1601 1,1086 

(See  notes,  11, 2824.) 
DoffCr^Mont. 00^606 1,1020 

OQ-iM 1,1020 

(See  notes,  11, 2816.) 

Doc  Bar  Cr.,  8.  Dak 00-896 1,1032 

(See  notes,  11,2819.) 
Dotflsld.,  Alaa 

Bridges U,2162 

DoffIsld.9Fla.i 

Harbor  lines tt,8254 

Doclsld.H.,Fla Q-16 1,611,613 

Doc  Keys  Pass,  Bliss I^-^ '>^^ 

Dog  B.  (above  moutli  of), 
Pasca80UlaB.,BClss R-63-d 1,667 

Doc  B.,  Ala R-« *»•*• 

DocB.,Ala.aiidBnss R-66 1,646 

DocB.,]lflss«t 

Bridges U,2162 

Dogototh (HH) 1,1073* 

Dogtooth  Cr..N.  Dak 00-780 1,1031 

(See  notes,  11, 2818.) 

DogueCr.,Va K-04 1»S73 

K-»l 1,374 

Dogwood  Branch,  Md....  J-541 1,335 

Dogwood  Bun,  Md J-1U4 1,339 

D'OllvesB.,Ato R-lO 1,646 

DoDar  Bayou,  La S-655 1,686 

DoUlbersCovcBfass B-106 i,70 

Dolphins 11,2041,2100 

DomlngosCr^Cal TT-160 1,1566 

DonaB^Fla P-273 1,671 

DonaldsonvlUs (HH) 1,1073« 

Donaldsonvllle,  La^  to  the 
Rio  Grande,  Tex.  (In- 
land waterway),  via  Ver^ 

mlllonB.,La.,etc S-606-a 1,700 

S-606-b 1,700 

U-SS-g 1,750 

Appro U,2204 

Donegal  Cr.,  Pa.: J-580 1,335 

Donlgan  Branch,  Ky DD-60 1,050 

Doodletown  Bight,  N.T..  E-68 1,177 


Doodletown  Bight  or  0.« 
1V.T.I 

Bridges 

Dpdans  Slough (HH). 

Dovcheat  Bayou,  La X<-48.. 

Dorchester  B^  Mass 

(See  notes,  11, 27$. ) 

Appro 

Wrecks 

Dorchester  Pti,  Blass^ 

Harbor  lines 

Doisey  Cr.,  Bid 

DoublsBayou (HH). 

Doable  Bayou,  La. 

Double  Bayou,  Tn V-Q. 

Appro 

Double  Br.  Branch*  BU...  J^IS. 
Double  Cr.,  N.  J 1-8.. 

Appro. 

Dough  Cr.,N.C M-tl 

Dougherty  Bnntch,  Bf o. . . 
Dougherty  Slough,  Orog- 

Doughty  Fork,  Ohio. 

Douglas  <3r.»  Colo OO-tMO. 

(See  notes,  11,2820.) 
Douglas  Cr.,N.  Dak 00-401.. 

(See  notes,  U,  2816.) 

Douglas  Cr.,  Wyo OG-10«. 

DouBut  Canal,  La. 

Doulluts  Canal,  La 

Dover  Cr.,Ga 

Dover,  Tenn 

Doves  Cr.,BId J-073... 

Dovetail  Cr.,BIont QOSfl. 

(See  notes,  11, 2816.) 
Downer  Cr.,Kans 

(See  notes,  11, 2822.) 

DownlngsPt 

DowaglacB.,BIish 

Doxies  Cr.,Bfo 

(See  notes,  11, 2813.) 

Doyles  Bayou,  La 

Drainage  I 

Oreat  Lakes 

Drainage  Canal,  Chicago, 

lU 

Drainage  Canal,  La 

Drakes  B.,Cal 

Drakes  Cr.,  La 

Drakes  Fork,  Ohio 

Draughans  Bayou,  La. . . . 

Drawbridges 

Dredges 

Apitfo 

Dredges,  Bucketi  list 

Dredges,  Dipper;  Ust 

Dredges,  H^rdiMUe  Pfpo 

Line}  list. 

Dredges,  Seagoing  Hop- 
per; list 

Drennon  Cr.,  Ky DD^. 

Drssbach.. (HH). 


OG-U31 t 

((K}-S) ii 

oo-ii ja 

QQ-iio a 


.fi.»c.l 


J 

TT-I32..,i.  :i<- 1 

....    i< 
..  J 


.JIJPC.-3 

ta 

u- 


.J.5 


_     Mi 


,X^' 
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erCanaltlA 

eenotos,  11,3804.) 


District 
and  No. 

.  S-4S5.. 


Vol  and 


J,  684 
.1,684 


....  (HH) 1,1019^ 

....  J-783 1,8S7 

list Il,»44 

»ll  SloilKb,  Onk....  WW-16 1,1616 

»1IS  Slousli. (WW-9) i,1017<» 

ninffCrnKy DIVIO I, 

B.  B.,La. S-MT i, 

ft  »»,▼• J-4. 1,631 

ft  Or.,N.C H-iaS i,456 

ftIxil0t,N.C U-4a&^L 1,471 

ftXiiondsCr P-18 1,669 

unoreBfMe A-aS7 l,ao 

ee  notes,  li,37BS.) 

ft  Pt.Covs,lld J-67. I,8SI 

ft  Pt.Cr.,Va. L-176 1,412 

r  Rim,Fs J-9W. 1,686 

r»  I  Jindlnr (HE) 1,1079* 

kOKlalse  Cr«  Kim 
•e  notes,  U,2KN.) 

^.,Ala. AA-48 1,848 

:r.,Colo OO-10B8 1,1088 

eenotas,  11,2830.) 

;r.,Oa 0-iaO 1,684 

0-186 1,684 

O-160 1,684 

?r.,Ioini 00-230 1,1027 

?r.,Kaiis 00-1288 1,1086 

00-1286 1,1086 

3r.,lA &-2eo. 1, 

8-881 1, 

:r.,01ilo DD-418 i, 

:r.,8.Dak. 00-641 1,1027 

00-«74 1,1082 

.notes.  11,2816,2819.) 

Cr.*  8.  Dakt  Noitli 

L  South Bnnelies...  00-842 1,1027 

00-343 1,1027 

>.,  Wash XX-60 1, 1666 

3r^  W.Vs EE-Ul 1,984 

rorlc,Ky DD-138 1,960 

i*or]c,Mo 00-16 1,1086 

00-182 1,1036 

Fork  of  Loutrs  B^ 

00-44 1,1026 

Torlc,  I^ontis,  Mo.: 

(ee  notes,  11, 2813.) 

Porlc,  W.  Va.  and  Ta.  DD-a)6 1, 961 

fork*  Wyo.: 

(ee  notes,  U,  2819.) 

lun,S.Dak 00^2 1,1027 

itralts,  Alaska XX-122^.... 1,1079 

Portusas,  Fkui 

orts 11,1966 

Wood  Cr.,  Mo*  and 

as 00-1492 1,1086 

lee  notes,  U,  2824.) 

l^onisCr.,Oa 0-448 1,636 

(oUCr.,Mo 00-1648 1,1087 

toe  notes,  11, 2834.) 

laque (HH) 1,1073* 

lee  notes,  U,  3827.) 


Distriot         Vol  and 
and  No.  pBCS. 

DackabiishB.,Wash XX^50 1,16S5 

DoekCr (HH) 1,1073* 

Dusk  Cr.,  Dei 1-66 1,296 

1-63 1,318 

Doek  Cr.,  Kans 00-1237 1,1034 

(See  notes,  U,  8821.) 

Daek<3r.,BfM8 B-204 1,70 

DnekCr^Mont 00-686 f,1039 

(See  notes,  II,  2816.) 

DnckCr^lV.J H-9 l,2n 

DlMk(3r.,lV.C lf-72...^ 1,454 

M-169 1,465 

DlM]^Cr.,OhlO DD-340 1,961 

DaekCrn8.C N-106 1,409 

Dnek  €>t^  Wls*i 

Bridges 11,2182 

DackH.,BfMS B-266 1,70 

Dock  IsM.  H.,  Conn D-41 1,141,153 

(See  notes,  U,  2790.) 

Appro II, 

Pt.Cove,Md J-204. I, 

I.,  Conn D-27 1,14 

Bridges 11,8162 

Dtt6kB.,Tenn AA-227.... 1,860,877 

AA-18 1,1 

Appro U, 

Bridges 11,2162 

Dnek  Slough,  Cal TTMK 1,1666 

DaekTrapHtMe A-140 1,28,42 

A-141 1,42 

Doffs  Bar (GO) 1,900* 

DilllSrCr^BId J-610 1,336 

DugdemonaBayoQtLa...  X-44 1,S12 

Dugdemona  B«,  La. X-44 1,786,812 

Dnherts  Cr.,  Ga 0-138 1,1 

Dnhny  Bayou,  La S-187 .!,< 

DokahartoCr^Md K-64 1,878 

DiilacBajrou,La a-468 1,686 

Dolaney  Valley  Biaach, 

Md J-999. 1,338 

Dolnth  Canal,  MUuus 

Bridges 11,2162 

DalQthH.,Mlnn LL-l»-b 1,1272 

Bridges 11,2163 

Compass  Tsriatlons 11,2041,2121 

Harbor  lines 11,2254-2256 

Wrecks 11,2387 

DomthtMlnn^Dlstiiet...  LL(wlth map)!,  1263, 

1266 
(See  notes,  li,  2886.) 

Appro 11,2266 

Dulnth-Superlor  &, 

Mlnn.andWls LL-18....1, 1266, 1271 

LL-18-« 1,1276 

(Bee  notes,  11, 2836, 2886.) 

Appro 11,2288 

Bridges U,2163 

Harbor  lines U,2255 

Navigation  rules 11,2041,2107 

Dumaguete,  P.  I YY-129 1,1686 

Diunangullas  B.,  P.  I YY-166 1,1686 

DumanJug,P.I YY-126 i,1686 

Dumbolne (HH) 1,1073* 

Diunfoundllng  B.,  Fia. . . .  P-161 1, 670 
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DMriot         Vol.  and 
and  No.  P>S^ 

Pnmnltngg  Ilattoi7»  B.  1.2 

FortB 11,1866 

Dunbara  Cr^  Gs 0-430 1,580 

Dunbara  Cut,  Ga (MM 1,536 

Dunean  Cranio (GG-1518)....1,10S7* 

Duncan  Cr.,N.C M-210 1,455 

Dnnean  Cr^  Wis KK-41 1,1347 

Duncan*  Fort,  TiK 11,1808 

Duncan  Bockt  Strait  of 

auandcFucatWaah....  XX-39-a 1,1663 

Duncan SlougbtOicff....  W-3Q 1,1508 

Duncans  Bun*  Obio DD-434 1,962 

DnnCofcBfd. J-^852 l,'88a 

Dundee (00-2)^ i,108»» 

Dundee  Cr.,Md J-10S3 1,830 

DungCr^Md J-111 1,832 

Dungene88B.,Wa8h XX-45 1,1655 

Dunkaid  Cw^  Pa.  and  W. 

Va FF-8 1,1003 

DanklllcH«,If.T RR-9....1, 1406,1406 

Appro. 11,2208 

DunlapCr^Olilo DD-S62 1,962 

Donliv  Cr.t  Months 

(See  notai,U,  2817.) 

DonlapaCSitMo 00-64 1,1026 

DunMtll (HH) 1,1078* 

DunJonp  Cr.»  W.  Va. EE>79 1,063 

DonnBairBayeUvLa S-814. 1,688 

DunnlnsCr.,Pa J-877. 1,837 

DnnnockSIonclitBftd....  J-224. 1,332 

Dunns  Cr^FIa P-16 1,560 

P-71 1,569 

Bridges 11,2168 

Dnnn8pflnsO«,Mo 00-1549 1,1037 

(See  notes,  11,8824.) 

DnPaseBnlU. H-IO 1,1284 

NN-8 1,1849 

DnpllneCr.,Ga 0-21S 1,884 

Dupont  Bayou,  La S-143 1,682 

S-348 1,684 


aaidN& 


DnpontvFt.«N.J 

DttprefliajroUtLa. 

Dupujer  Or.,  Mont 

Dnidin  Cf  •*  Bid 

DurellCrfPa 

DniliamsCr.tN.C 

Bridget 

DnrluunB  Bstoaiy*  N.  C. 

DnteliBaroUtLa 

Dutch  Isld.,B.I*t 

Forts.............. 

Wrecks. 

Dnteli  KUls  0.t  If .  Y^ 

Bridges , 

Harbor  lines 

Dtttcliia]ls,N.T 

Dutchman  Cr.,  S.C 

Dutchman  laid 

Dutchman*  Cr.,N.C 

Dutch  Slough,  Cal 

DuvallCr.,Md 

DuvaUs  Cr.,  Md 

Duwamiah  Head,  Wash.: 

Harbor  lines 

DnwamlshB.,Wash 

Bxldgee 

Wrecks. 

DuibuiyB.,BIas8 

Duxbuiy  Beach,  Bfass.< 

Appro. 

nwaOmgy  Beach  and  H., 


N-«8. 


TfiLa^ 
..J,3i 

...XH 
....  L» 

l» 

.!,€£,«- 

...L.M 

...-i-B 


Ji,l^j- 


jr 

N-M3 !,» 

(HH) itr? 

lf-496 !,6 

uiT-7 ur" 

J-1365 i» 

X'A 


as 

XX-73...I,1«5.K" 

il,2l6S,2!«^ 

i.S 

B-l«l i 


■'1 

.17  i 


Dy«rCr.,Va 

Dyers  B«t  Me 

Dyers  Branch,  Mo. 

Dyers  H.,  Me 

Dye8Cr.,Ga 

Dymers  Cr.,  Va 

Appro 


K-361. 


Ir- 

A-^ J 

o-aa 191 

K-UB i,r4« 


MS 


Bads  projectst 

Appro 

BacleCr.,Ky 

Basic  Cr.,  Nebr 

Bafle  Cr.,  Ohio 

Baglc  Cr.,  Mont 

(SeenoteB,ii,2816.) 
Basle  Cr.,  Nebr.: 

(See  notes,  11, 2819.) 

Basle  Cr.,  Tenn 

Basic  Cr.,  Wash 

Basle  Feather  Cr.,  S.  Dak. 

(See  notes,  11,2818.) 
Basle  H.,  Mich 


Appro. 


11,2279,2282 

DD-192 1,960 

OCMBl 1,1032 

DD-486 1,968 

0(3-473 1,1028 


AA-26 1,848 

XX-53 1,1655 

00-791 1,1031 

LL-36 1,1265 

LL-36 1,1286 

11,2298 


Basic  H.*  Wash.! 

Harbor  lines 

Basic  H.,Wls.t 

Wrecks 

Basle  Nest  Cr.,  8*  Dak.: 

(See  notes,  11,2819.) 
Basics  Nest  Cr.,S.  Dak...  QQ-mt. 

BaslcPt (HH).. 

BaslcB.,Wls KKr-22, 

Ba|aidoB«,P.B. Y7-^.. 

BarleCove,Md 


EarleCr.,Md J-4S7. 

Baser  Branch*  Md K-56. 

BastB (HH). 

Bast  B.  Bayou,  Tex U-S... 

Appro 


.fl>S^ 


A  2 


«p.28Slfop«E-1 
tiaoationg,  etc.  J 
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MrCuuUfLa. 


DMrtet  Vol  and 

and  No.  page. 

a-415. f,684 

B««rtia,fl,a»i)         ^"^ *'** 

"fraWe (HH) i,wm 

t«OQaBiBiieli,Pft....  J-788 1,a87 

'■wtotBat u,am 

mUSIfraKll,ONB....  WW-16 1,1615 

ealbSloiifii (WW-^ I,1«17» 

•ntofCr^Kjr DI>.» I, 

»^»U 8-l«7 1, 

■»BnV« J-4. i,SU 

iiCr.,lf.C M-l» i,4» 

ailnMtlf.C IC-OS-ft. l,«n 

DunondsCr. p-w 1,869 

BAoieB.,lb A-a87 1,» 

8Mnot«,li,a«S.) 

inPt.Cove,Md J-«r 1,SSI 

■»Ft.Cr.,Vaw L-176 1,4U 

17  Bun,  Fa j.7bj, |^«e 

rnUndfaiff (HH) I.MWI> 

AoflalseCr^lI^M 

BMDOtM,  11,204.) 

^••Ala. AA«|j I, 

'^•»Colo OG-1088 1, 

S«  notes,  II,  a».) 

^-^ 0-iaO 1,684 

0-135 1,684 

O-150 ....1,554 

^-'•^ 00-339 l,Ma7 

'*••*»■ 00-1S83 1,1085 

OO-UM 1,1085 

^••^*- 8-an I, 

^  8-8U 1, 

*-^Wo Dl>-418 i,„ 

:^^8.I»alc OO-Ml 1,M»7 

^not«.U,«15,»W.)      ^^* *'*"" 

Cr^  8.  Dak.,  IforCii 

iSoQthBniielMa...  00^342 1,1IB7 

Q(K343 1,1087 

C».,Waali XX-eo 1,1565 

^•'^•V* KE-111 1,084 

y^^ DI>-ia8 1,900 

rork,Mo. 00.25 1,1025 

Fork  Of  Lo«t«  E..  ^"^ *' '^ 

*• 00-44 1,1025 

^ork,Loutie,]iio.i 

J«e  notes,  11, 2813.) 

|[ork,W.Va.andVs.  DD-305 1.961 

Fork,W7o.i 

Jw  notes,  U,  2819.) 

Kim,S.I>ak 00-312 1,1027 

Mralte,  Alaska XX-m^.... 1,1079 

rortiifaa,Fia^ 

J?*- 11,1065 

Wood  Cr.,  If ••  and 

f 00-1402 1,1000 

Jw  notes,  11, 282*.) 

JttomsCr.,G» 0-448 1,636 

^^-*Vo O0-1548 1,1087 

'«n<»tei,II,2824.) 

U"^ (HH) 1, 1073* 


Distrlot         VoLand 
and  No.  paga- 

Dnckalnuli  E^  Wash XX-^ i,l56S 

DnekCr (HH) I,1073» 

I>iiekCr.,Dei 1-66 1,296 

1-63 1,318 

DaekCr.,Ka]is OQ^mr 1^1034 

(See  notea,  11,8821.) 

DiMkCr.,BfaS8 B-a04 i,7D 

DnekCr^Mont 00-685 1,1029 

(S6eiiotflB,ll,2816.) 

Duck  Cr^  N.J H-0 i,2n 

DiMkCr.,N*0 M-TS...^ 1,454 

M-169 i,465 

lhMftCr.,<Mllo DIM40 1,961 

Dlie]tCrn8.0 N-105 1,499 

Daek  Cr.,  Wl8«i 

Bridgaa 0,2158 

Duck  H.,  Blaas B-a06 i|70 

Dock  laid,  fl..  Conn 0-41 i,  141,153 

(See  notea,  11, 2790.) 

Appro 11,2280 

DiMkFl.Oove,Bta J-204. i*S32 

Da0kB.,Conn D-87 1>14 

Bridges «,»« 

DlMkB.,Tenn AA-^OT 1,850,877 

AA-18 t,{ 

Appro "»' 

Bridges I1,M62 

Ihiekaioiitli,Cal TT-W I>>tt5 

Da«kTn4i&«Me A-140 <,S3,43 

A-141 «,« 

Duffs  Bar (CC) '»«»• 

Diiff^Cr.,lid J-519 '»'5* 

IliiCdemonaBa7on,La...  X-44 ^>^^^ 

IliigdemonaB^I<a. X-44 1,786,ni 

Dolierta  Cr^  On 0-138 *»*" 

Dulmy  Bayou*  I<a. 8-187 '>' 

I>ukahartoCr.,Md K-64 *»*^ 

DulacBajon,La 8-468 ''^^ 

IHiianajr  Vallar  Bmnch* 

Ha J-999 *'338 

Ouluth  Canal,  Bfinn«t 

Bridges "'2162 

Dnluth  H^  Bllnn LL-18-b ^*^^^ 

Bridges "»**<» 

Compass  variadons 11,2041,2121 

Harbor  lines 11,2254-2255 

Wrecks 11,2287 

Dnluth,  nonn^ DIatitet...  LL(wlUi Toap}^,  1268, 

1266 


.«. 


(See  notes,  II,  2885.) 

Appro •-•* 

Dulntli-Snperlor  &,  ^,  ,_, 

Minn,  and  Wis LI/-l8,..-l,l2»»i27i 

LL.18-g ^'^^^ 

(See  notes,  11,2836,2886.) 

^SSTes :::;":2'S 

^ridgv.. ' 

Harbor Unes ■"  l!'-^ 

Navlgattonrulo, "'^'?i2 

Duniaguet«,P.I YY-129 '}^ 

DumanrUlA"  B.,  P.  I Yy-166 J'JJ~ 

DumanJu«,P.I YY-I25 -^J^ 

Dumboine (HH) ''^^ 

Dumfoundllnff  B.,  Fia. . . .  P-161 '» "'" 


Ea 

2910       INDEX  TO  EEPOBTS,  CHIEF  OF  EKGIKEERS,  U.  S.  ARMY,  ISS^l^.! 


District          Vol.  and 
and  No.            pflffB* 
BastNodawayB^Iowa...  00-137 1,1037 

(See  notes,  11, 2814.) 
Easton,  Pa.s 

(See  notes,  II,  2794.) 

Ba8tonPt.fl.,lfd J-e33-a 1,354 

Bast  Psaacagoola  Rn  mas.! 

Bridges ll,21«4 

BastPiftSyFIa P-363 1,571 

Q-17 1,513 

Appro... 11,2293 

BastPass.La R-«8-hh 1,547 

R-IW 1,547 

East  PMrlB.,  BOSS R-07 1,545 

Bridges 11,2154 

BastPenobseotB.,]lie....  A-w 1,27 

Bastport (QO-2) 1,1038« 

Bastport  H^  Me^  Friar 

Boads A-4 1,27 

Bastport, Bfieli.(ii«ar)....  OO-55-b 1,1411 

Bast  Boekawajr  Cw^  N.  T.  F-73 1, 215, 229 

Bast  Boekaway  Inlet*  N. 

T F-70 1,215 

Ba8tB.,Coiin D-50 1,141 

Bridges 11,2154,2233 

EastB.,Fla <^ 1,511 

EastB^Ga 0-443 1,635 

East  Boek  B^  Iowa  and 

Mtain. OG-281 1,1027 

BastB^Biass C-41 1,107 

Bast  tL,  N.  T.  (see  New 

Tork,N.r.) E-17 1,177,184 

E-17-a 1,187 

F-3 1,216 

Appro 11,2289 

Bridges 11,2154 

Harbor  lines 11,2255 

WPBOks 11,2257 

EastB^Va K-256 1,376 

Bast B.«W.V». and  Va...  EZ-M 1,983 

Bast  B^  Wis 1CM-.23 1,1287 

Bridges 11,2154 

Harbor  lines 11,2255 

EastSt.Loi]IS (HH) 1,1073» 

East  St.  Louis,  III n-6 1,1229 

East  Soldier  Cr.,  Iowa 00-262 1, 1027 

(Seenotes,ii,2814.) 

Eastmans  Cr«,N.C M-215 1,465 

East  Tbomaston  H.,  Me..  A-165-b i,  45 

East  Tboronslifare,  N.  J«x 

Bridges 11,2154 

East  Twin  Cr.,  Kans.i 

(See  notes,il,  2822.) 
East  Twin  B.  (see  Two 

Bs^  Wis.). 
East  Twin  B.,  Wis MH-28 1,1297 

Appro 11,2298 

Harbor  lines U,2256 

Bast  Waterway,  Wash.! 

Bridges 11,2154 

Bast  Wing  Cr.,  Mo 00-57 1,1026 

Baton  Cr.,Fla P-^ 1,659 

Batons  Neek  UglitlMiase, 
Long  Island  Sound: 

Wreoks 11,2267 


Dkstriet 
andNa 


Ban  Ctaire  B.,  Wis. 


Vi. 

...il 

..11 

...  Ll 

It 


Bbeneeook  H^  Me 

BlMnescrCr«,<3a 0-74.. 

BbeySioaglitWasli XZ-84 

Bbeys  Slougli,  Waab.: 

Bridges...., 

BelioB.H.,lir.T B-11.. 

B-ll-s 

Appro..... 

Bekeeeoniee  Cr.,  Ga. 0-^379 ^a 

Bckielur  Clian.,  Ta. L-g7 ic 

Beonloekliatthee  B., FUl. .  P-64 xv 

Economy (OC) iW 

Beoise,  Mlch.i 

Harbor  lines i,S 

BeorseB.,Bllcli PP-UI i.:a 

BddyCr.,Ky AA-31S o' 

AA-S39..  -^ 
BdentonB^N.C L-a96 i,a< 

Harbor  IfaisB ii.2 

Bdenton  B.  and  BL,  N*  Cs 

(See  notes,  if,  2796.) 

Appro. J,£ 

Bdenton  B^  If .  C 1^495 l< 

Bdenton,  H.  C.i 

Hsrbor  lines AS 

Bdgartown  H.,  Bfass C-29. i,u<:.: 

c-ao. i,i3C,:i 

Wrecks a,a 

Edgar  Cove,  Md J-^1 i« 

Bdgard (HH) i,^'^ 

Edge  C^r.,  Md J-436l 1- 

Bdgemoor,  DeL: 

Harbor  lines fi,- 

Bdlnbuig 
(Pearl    It^ 

tween) 

Bdlnborg    to    Carthage^ 

Pearl  B.,  Miss 

Bdlnbuig  to  Lake  Bnm- 

slde.  Pearl  B.,  Miss RH08-g ;^ 

BdlstoBnS.C N-a9 i^* 

N-219-S t- 

Appro i^-- 

Bridges. ii,n4S,2iH2i 

Bdlsto  B.,  S«  C  North 

Fork. N-a5 i* 

N-S19-b 1,J 

Bdlsto  B..  S.  C  North 

and  South  Forks N-21»« -^ 

Bdlsto  B.,  S.  C,  South 

Fork. N-2lid. 12 

N-2S3 J,* 

Edmonds  H.,  Wash XX-76-b l^- 

Edmunds,  Wash.t 

Haibor  lines '^^ 

Edwards  B (HH) ISTT 

Edwards  B.,I1L JJ-17 l'-^ 

BeklLi,  Alaska XX-169 l^' 

Eel  Pond,  Mass C-21 ''■"-' 

BnCal •nM7l...l,iae»l» 


.I-' 


B  p.  2851  for  ex- 
»Ia  nations*  etc. 
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Ind. 


remocsta^  Reach,  Me. 
:lX.Inlet,N.J 


District         VoL  and 
and  No.  page. 

.  BB-28 1,891 

BB-32 1,801 

.  B-170 1,70 

11,3041,2117 

A-76 1,27 

1-19 1,299 

(HH) 1,1073* 

titeeiiBlIlleCr.,N.T...  RR-12 1,1493 

RIl-29 1,1493 

H:arborUn«. 11,2255 

btecnMlleCr.,W.Ta.  EE-154 1,964 

Utxnlle  Bar (CC) 1,909* 

btmlle  Cr^  IDiiii KK-145 1,1248 

titmlleCr..S.Dak.....  OQ-830 1,1031 

(See  notes,  11,  2818.) 

jitmllelskl (CC) 1,909* 

lit]iii]e]Li,C<iim. D-30 1,141,153 

Appro 11,2289 

low  Bayou,  La. S-107 1,682 

M>w  Branch, Bid. ...  J-986. —  1,338 

H>w  Riffle: 

Bridge U,2165 

lerts  Cove,Md J-337....^ 1,333 

lOwCr^FIa P-119 1,570 

ler  C^r.,  N.  J.: 

Bridges 11,2165,2184 

metrical  Apiillancesi 

Forts. - 11,1824 

sctrlcal  Equlpmentt 

Ports. 11,1796,1799,1832 

metrical  Installations 

TTiffiilftT  pniMWMinfM 11,1811 

ectricttyt 

Forts 11,1810 

Estero»Cal SS-25-b 1,1551 

even    Points   B^   Arlc 

mdMo Y-34 1,818 

ICove^Md J-1171 1.339 

Ua (HH) 1, 1073I* 

Ixabefli  Clt7»  N.  C: 

Harbor  Unes 11,2256 

Isabetlit  Pa.: 

Harbor  Unes 11,2265 

lsabetliPt^N.T.s 

Harbor  lines 11,2255 

Isabettiport,  N.  S*t 

Harbor  Itoes 11,2255 

Wrecks 11,2267 

Isabetb     B^     Baatwn 
Brandi,  N*  C,  to  Lynn 

Haven  B.,N.C L-207-c 1,440 

UiabethBtN.J (}-30 1,247,256 

Appro 11,2290 

Bridges 11,2165 

Wrecks 11,2387 

IliabethB^N.C M-827 1,456,494 

lisabetliBi^Va L-173 1,412,429 

(See  notes,  11, 2796.) 

Appro 11,2291 

Bridges U,2165 

Harbor  lines 11,2355 

WrB(*8- 11,2257 


VoL  and 
page. 


.1,439 


District 
andNa 

EUiabeth  B.,  Vai^  Deep 

Cr.  Branch. L-181.... 

Blteabeth  B.,  Va.  (Sonth 

Branch) L-173-e 1,433 

Harbor  lines U,2255 

BUiabeth  B^  Va.  (South- 
em  Branch) L-173-L 1,436 

Bllsabethtown,  III (CC) 1,900* 

EllsaPt (HH) 1,1073* 

Ellsa  Towhead  (HH): 

(See  notes,  ii,  2833.) 

ElkCr.,Cal TT-205. 1,1656 

Elk  Cr.,  Bans GQ-1223 1,1084 

(See  notes,  11, 2821.) 

Elk  Cr.,  Minn KK-65 i,  1347 

Elk  Cr.,  M O.S 

(See  notes,  U,  2813.) 

Elk  Crn  Mont 00-^79 1,1039 

OG-686 1,1039 

(See  notes,  11,2816.) 

BlkCr..Nebr GQ-940 1,1032 

GG-12S8 1,1085 

00-1302 1,1086 

(See  notes,  11, 2819, 2822.) 

ElkCr.,Pa. J-736. 1,336 

I-«46. 1,337 

Elk  Cr.,  Pa.  and  Ohio RR-2 1,1403 

ElkCrnS.Dak G(}-««) 1,1031 

(See  notes,  U,  2819.) 

ElkCrnTenn AA-243 1,860 

ElkCr.,Va. EE-93 1,988 

BIkCrnW.Va EE-41 1,988 

EE-134 1,984 

ElkForlc,Ky DD-207 1,960 

BlkForkB.,Mo 7J-79 1,1234 

Elk  Forlc,  W.  Va DD-32S 1,961 

Elkhart  Bn  Ind. 00-4 1,1377 

ElkhomCr (CC) 1,909* 

Elkhom  Cr.,  Bans.: 

(See  notes,  11, 2823.) 

ElldiomCr.,Ky DD-71 1,059 

DD-189 1,900 

DD-257 1,961 

Elk  Horn  Cr.,  Mont GG-«34 1,1030 

Elkhom  Cr.,Pa J-672. 1,336 

Elkhom  cr.,  W.  Va DD-316 1,961 

Elkhom  Cr.,  Wyo GO-1069 1,1033 

(See  notes,  11, 2830.) 
Elkhom  Bi,  Nebr. GG-4NS1 1,1033 

(See  notes,  11, 3819.) 

BUcPt (Q(J-3) 1,1038* 

Elk  Prairie  Cr.,  Mont GCMQO 1,1039 

(See  notes,  11, 3817.) 

ElkB (HH) 1,1073* 

Elk  B^  Ala.: 

Bridges 11,2165 

ElkB^Ala.andT6nn....  AA-18 1,866 

AA-209.... 1,877, 860 

Appro 11,2296 

ElkBnCal TT-179 1,1566 

ElkB.,Md J-623 1,886 

J-^23-a. 1,860 

Appro. 11,2391 

Wrecks 11,2367-2368 


El 
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DiBbrM         VoLuMl 
•odNa  page. 

OG-OS 1,1030 

(Sm  notes,  11,2817.) 

OkhuandMo T-10 1,818 

Wash XX-14 1,1056 

BrldgSB. U,2a2 

W.Va. EE-188....i,g84,gW 

Appro 11,3306 

Bridges 11,2165 

Elk  Bun,  Pm J-677. 1,336 

BmeoUCr^N.T. RR-23 1, 1«3 

BllliiferCove,Vm J-ll 1,331 

Elliott  B.,  and  moatli  of 
Duwambli  B^  Waflli.i 

BildgBB. 11,2166-2166 

ElUottPt (WW-2) 1,1617» 

Elliott  Slousli,  Waali^ 

Bridges 11,2166 

(HH) 1, 1073» 

Md J-107, 1,331 

Ellis  Bnneli,]lfo OG-304 1,1036 

Ellis  Or.,  CaLt 

Harbor  lines 11,2255 

ElltoCr.,aa. 0-411 1,686 

Ellis  IsM^N.T E-2S-0 1,105 

Harbor  lines U,2265 

Ellis  IshL  to  JvMiy  CItjr 

(ship  channel) E-38-1 1,106 

Ellis  Lake, BUSS 8-284. 1,683 

EUlB  Slouch*  Cal TT-60 1,1556 

Ellis  Skragh,  Wash.! 

Bridges 11,2166 

Eton  CoulMpN.  Dak. KK-183 1,1248 

EtanCrnKans GO-1344 1,1085 

(See  notes,  11, 2823.) 

Elm  Cr^  Minn. KK-134 1,1248 

ElmCr.,Mo GGh-1475 1,1096 

0(3-1478 1,1096 

ElmCrnS.Dak OGh364 1,1038 

(See  notes,  11, 3815.) 

Etrntngton  Cr^  Va b:-380 1,375 

Elm  or  Eight  BlUe  Cr^  S. 

Dak 00-890 1,1031 

(See  notes,  11,3818.) 
El  MoflO  H^  Esteio  B., 

CaL S8-30 '...1,1652 

El  Mono,  P*  B.t 

Forts U,2081 

Eton  or  Wolf  Crt  8.  Dak. .  00-37D 1,1038 

Etanot (HH) 1, 1073» 

ElmB^S.Dak GQ-zao 1,1027 

Eton  B^  8.  Dak.  and  N. 
Dak.t 
(See  notes,  il,  3815.) 

Elochoman  B.,  Wash WW-61 1,1615 

BlochomanSknigh (WW-3) 1,4617* 

Etochoman     S I  o  n  k  h  • 

Wash. WW-60 1, 1615 

ElolB^La. 8-170 1,683 

BIsah. (HH) 1, 1073* 

BIwhaB^Waah XX^«3 1,1665 

Elwood (00-3) 1, 10B»» 

ElwoodBend (OGh-3) 1,1038* 

Elwood  Pt. (OG-3) 1,1038* 


DIstilBt       VsLal 
and  No.         pifi 

Gk^    N.    Dak. 

(seeBBDananiMl,beiov)..  QO-77B XM 

Emaniul    Cr.,    8.    Dak. 

(see  Bmmanval,  below)..  QO-88D i,iS 


Forts U,  17B^17S7,17B0,ia],19 

Embamss  B.,  HI BB^iS 1,«,D 

Embamss  Bn  Wis MH-17 i,jr 

Bridges. iLSk 


Appro. j,a 

BmOeBaTomLa 8-8161 AS 

Bmmannel  Cr.,  N.  Dak. 

(see  BmaniMl,  above): 

(See  notes,  II,  3818.) 
Emmanuel  €>tn  8.  Dak. 
(see  Emanuel,  above): 

(See  notes,  tt,  8816.) 

BmoiyCr.,Bfd 1^401 i,» 

Enuny  B.*  Tenn. AA-178 ^^4 

Bridges. JLtir 

Bnuny  Biv  Tenn.  and  Va.  AA-ITS J,^^ 

EmpliaB. and H., Midi..  00^54^ i,i€ 

Empire  CutK^aL UU-27 J,ir 


Forts II,  170M790,l81fl,!St 

Encampment Cr.,Bfont..  QO-M4. X^ 

(See  notes,  11,2816.) 
Bneonflna  Bn  Pla.  and 

Ga <^ J,c 

Endieott  Boaidt 

Forts. J,B 

Enemy  Cr.,  S.  Dak. 00-887 J,ig: 

(See  notes,  11, 2816.) 
Engineer  Oonatmetlonst 

Views 1,13,2,38 


Flze  control J,is: 

Phmpptne  X8lds.,oantin- 

Ji,9m,u 

DIstiietBS 
Appro fl,8R 


Forts. J,iy 

Englneerinc  Workst 

Plates  or  views B,2II 

Engineer  OHleerst 

Assistants  to i!,3B3l,tf> 


Engineers,  Battalion  of 11, 2030,3083.  & 

Engineers,  Board  of li,aDSV,K 

Engineer  Schools 

Buildings,  D.C 0, 2090,30&S( 

FortTotten ll,ao»,iS 

Engineer  School  of  Apptt- 
catkm. ti,XAl^ 

Engineers,  Chief  of  I 

Assistants,  oiBoe 11,309,1^ 

Engineers,  Coipa  of 11, 203e^3M4,9» 

Chief  of  Engfakeeis ii.£^ 

Civilian  asslstaQts 11,3039.34 

Divisions U.SDS.I'* 

Laws  affetTtlng li,aM&0 

Offloen,  duties  of 11,3091,1^ 


iee  p.  2851  for  ex-l 
pluatloDs,  etc  J 


GEKEBAL  FINDING  LIST,  VOI-S.  I  AND  n. 


El 
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District  VoL  and 

and  No.  po^ 

dt^lHd BB-28 i,»l 

BB-32 1,891 

!lR.,SbM B-ITO 1,70 

;bert,Ftt 

BMds Ii,»41,21l7 

tIcinoatnltMielitMe. .  A-76 1,37 

xH.InIet,N.J 1-W l,a» 

TPtltnLefM (HH) 1,1(W3* 

KfatcenMOeCr^N.T...  BR-12 i,l«8 

BR-» I,l«3 

Harbor  linM 11,2356 

ghtcenMltoCrnW.Va.  EE-164 1,064 

KbtmUeBar (CC) !,«»• 

I^tmlle  Cr^  Bfbin KK-145 1,1248 

|htmlleCrn8.D«k.....  00-830 1,1031 

(S«eDOtei,  11,2818.) 

^tmUelald (CC) !,«»• 

kbtmlleR^Coiin I>-30 1,141,163 

Appro .' 11,2289 

bow  Bayou,  Ul B-107 i,«83 

!bowBnneli,lU ^..  J-fl9fi...... 1,338 

bow  BIfflei 

Bridge 11,2165 

IbcrtsCove,Md 7-337...^ 1,333 

bowCTnFIa P.U9 1,670 

tter  Ctt  N.  J.I 

BridgM 11,3165,2184 

tetrical  AppHaneaai 

Tarte U,1834 

iMtrleal  Bqufprnoiti 

FortB. U,  1796,  ITW,  1832 

metrical  Iinjtallatfcwn 

Insular  ponesBlQiDs 11,1811 

Ktrldtys 

Forts. 11,1810 

Estao,Cal 8S-26-b 1,1651 

even  Polnta  B^   AA, 

and  Mo Y-84 1,818 

lCove,Bfd J-1171 1,339 

lia. (HH) 1, 1073* 

liabeOtCUy.N.C: 

Harbor  UxM 11,2256 

lia1»etli,PB.3 

Harbor  Una U,3355 

llubetliPtnN.T.1 

Harbor  lliiai...„ U,2a86 

Haabcthportf  If .  9^ 

Harbor  llMB. 11,3285 

Wrocta 11,2367 

lliabetli     Bn     Baatcm 
Branch,  If*  C,  to  Ljmn 

Haven  B.,N.C L-207-c 1,  **> 

IliabethB^lf.J 0^30 1,247,256 

Appro 11,3390 

Bridgw 11,2165 

Wrecks. 11,3367 

nsabeth  Bn  If .  C M-«27 1,466,494 

llaabethBnVa L-173 1,412,429 

(See  notes,  11,2796.) 

Appro 11,2291 

Bridges 11,2165 

Harbor  Unes. 11,3356 

Wrecta. 11,2267 


BtotrlBt         VoL  and 
audNa  page. 

BUialMtli  B.,  Vs.,  Beep 

Cr.Bnnch. I/-181 1,439 

BUubeth  B.,  Va.  (Sotttb 

Branch) I/-17*-o 1,433 

Harbor  Una U.3255 

Ettiaheth  B.,  Va.  (South- 
ern Braneh) L-173-1 1,436 

Blliabethtown,  in (CC) 1,909» 

BttiaPt (HH) 1,1W3> 

Bttia  Towhead  (HH): 
(See  notea,  U,  2833.) 

ElkCr.,Cal TT-206. 1,1666 

BlkCr.,Kana OG-1233 1,10M 

(See  notes,  11, 3831.) 

BlkCr.,Mlnn KK-65 1,12«7 

Blk  Cr.,  Bio.! 

(See  notes,  11,  3818.) 

BlkCrnMont 00-679 1, 1M9 

00-^86 1,1039 

(See  notes,  U,  2816.) 

BlkCr^lfebr OO-«40 1,1033 

Q0.1366 1,1085 

00-1303 1,1086 

(See  notes.  If,  3819, 3828.) 

BlkCrnPa. J-736. *'52 

J-«46. «,337 

BlkCr..Pa.andOhlo RIl-3 J»  ^^ 

BlkCr^S.Dak QQ-&€) 1,1031 

(Bee  notes,  11, 2819.) 

BikCr.,Tenn. AA-248 j»8M 

BIkCrnVa. EE-« j'J^ 

BikCr.,W.Va EE-il ;»*» 

EE-184 1,W4 

BikFork,Kr DD-a^ :*'?! 

Elk  Fork  B..  BUG 7J-79 y^ 

Elk  Fork,  W.Va. DD-325 h^ 

Elkhart  B^  ind 00-4 |»J^ 

BIkfaomCr (CC) *'*^ 

BIkhom  Cr.,  Kans.i 
(See  notes,  11. 3838.) 

ElkhomCr-Ky DD-71 »»« 

DD-1S9 >.«» 

DD-267 *»«•! 

EIkHomCr.,Bfont 00-834 ^^0 

BIkhom  Cr^Fa J-672. »"" 

Elkhom  Ct..  W.  Va I>I>-»!1- •  W 

BIkhom  Cr-Wyo oO-lOfl© «»»»» 

(See  notes,  11, 3830.)  ,    ^^ 

BIkhom  B^Nebr OO-Wl h^^ 

(See  notes,  11, 2819.)  ^^ 

BIkPt (Oa-2J---       ',  ,Q3« 

Elk  PialrtoCr^  Mont 00-400 »»*"*• 

(See  notes.  U,  3817.)  ,  j^TS* 

ElkB (HH)...- 

BlkB^AUul  ..11,8165 

Bridges .-^^ Vais"".'-" *»*» 

ElkBnAUuandTWm....  ^A-W.-   ^^^^^ 

AA'^^"         u  2296 

Appro.- OT:i79.^^^^  ■■*'*«• 

BlkB^Cal ii«  U^ 

^^^^ J^-----;;''JS 

4-uw-.-        ...11,2291 

Appro a,  2367-2366 

Wrecks 


Ex 
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IKDBX  TO  BEPOBTSy  CHIBF  OF  BNOIKEEBS^  U.  8.  ABHT,  IBG^l 


DteMct  Vol.  and 

andNa  page. 

n,9m,9m 

(S«e  Appropriationw.) 

Bipioniioiu n,%m,m6 

Alaska U,2MQ,XiB0 

Fortieth  panOel ii,aMO,l 


DiBtriot       TtLal 
andNoi         pi^ 

Qeotogfcaleiplnnrtiniw it,aaM 

Layabeds B. 

One  hundredth  meridian ii, 

Uintah  ICountahis JI,M^: 


W. 


Fabtna 

FabtnaB. 

Fabtna  B^  Mo 

Factoiy  C^r.,  Mo 

(See  notes,  U,  2823.) 
Faetoiy  Wallind  Cr^  Ga. . 
Fair  Foreet  Swampp  S.  C . 
Falrliaven  H^  Bflaaa 

Harbor  lines 

Wrecks 

Falrliaven  H.,  N.  T 

Falrhaven*  Waah 

Appro 

FalrleeCr.,Md 

Appro 

Falnnont,  W.  Va 

Falrport 

Falrport  H^  Olilo 

Appro 

Harbor  llofls. 

Navigation  rules 

Wracks 

FaJardoR.(YY): 

(See  notes,  li,28iS.) 

Failmera  IsM^  (>Miii 

FaUCr.,Kaa8 

(See  notes,  11,2821.) 

FailOr.,Tenii 

Falttnc  Branelit  Pa. 

Famns  Cr*.  Ga. 


(HH) I,107y 

(HH) 1,1079* 

JJ-74. 1,1234 

00-1447 1,1096 

O-^l 1,635 

N-210 1,500 

C-68 1,117 

U,22S5 

U,2268 

RR-47 1,14B3 

XX-103 1,1676 

U,2301 

J-^04. 1,334,350 

11,2201 

FF-«^ 1,1003 

(HH) 1,1073* 

QQ-28... 1,1461,1482 

U,22B0 

11,2265 

U,  2041,2107 

il, 


FalllDK  Cr*.  Va.. 


FaniDf  Boelc  Or.,  W.  Va. . 

FalUnsBun 

Fail  laid,  (near  Cobacoolc 

B..Me.) 

FalUdUCTrnN.T 

Fall  River  Hn  Mass 

(See  notes,  11, 2786, 2787.) 

Appro 

Harbor  lines 

Fall  Run,  Va 

Fallsbniv  CTn  N.  T 

Falls  Cr^  Pa 

Falls  of  St.  Anthony 

(See  notes,  11,2832,2833.) 


D-40 1,141,156 

00-1106 1,1084 

AA-120 1,840 

J-WL 1,888 

0-31 1,583 

0-284 1,536 

O-850 1,536 

L-146 1,412 

L-871 1,414 

BE-136 i,064 

(C5C) 1,000* 

A-6 1,31 

E-42 1,177 

O-70 1,107,124 


11,2288 

U,2255 

K-206 i,374 

E-44 1,177 

J-620 1,335 

(HH) 1,1073* 


Falls  Ron,  Bid. 

Falls  Slonffli  Croaalns 

Falls  (The)*  Ohio  R 

Falmoatli  H.,  Bfaaa 

False  B.,Cal 

Falae  Bajroo*  La 

False  Patonse  Rapida 

Falae    Preaqne    laie    H., 

Mleh 

Falae    Preaqne    laie    H., 
Mich,  (harbor  of  refuse) 

Falae  R.,  Gal 

Falae  R..I4L 

Fancy  Cr.*  Kana 

(See  notes,  11, 2822.) 

Fancy  Hall,  Ga 

FarO.,N.C 

Faim  Cr.*  Conn 

Bridges 

Farmer.,  Ill 

Farm  Cr<i,  Md 

Farmers  Cr.,  Nelir. 

(See  notes,  U,  2822.) 

Farmlngton  b!.  Conn 

Farmlnffton  Canal,Conn. 

Famam  Br.,  Blbin 

FamhamCTn  Va. 

Far  Bockawajr  B.,  N*  T.s 

Bridges 

Far  Roekaway*  If  •  T 

FatOs  Crn  Mont.1 

(See  notes,  li,  2817.) 

Fattlo  Cr.,  Mont 

Faolicner  Bnoich,  Md.. . . 
Fawn    B.»    Mleh.*    Ind., 

and  Ohio 

FayettevUe,  N.  C.  (above). 

Cape  Fear  R 

Feather  R.,  Cal 


i,«r  1 


(OC) 
iOC) 

c-it i,i(e,a 

TT-Jtt Ji,» 

B-182. i.«» 

(ww-8) uy^^ 


.UO 


1,1« 

UU-8 i,ur 

&-207 J,« 

QO-UM i,MS 


O-180 
M-30. 


l» 

1,4*! 

i,!« 

ii.JlC 

NN-^6^ I.  IS 

J-170. irC 

00-12B i,B 

D-M J.l« 

D-«5 i.14 

D-86 i,B 

KK-IOB Ur» 

K-iao i,» 


J-130..., 


00-7 i.!*" 


l.» 

uu-^ Kisr- 

UU-« i,iiJ 

UU-55-a i.lJ* 

UC-56-C U\» 


(See  notes,  11,  2840,2841.) 
Appro 

Feather  R.,  Cal.  (see  Call- 
f omla  IMbrIa  Comm.) . . , 

Feifatea  Cr^  Va 


.ii.av 


^l£i2SStt!t^']     GBWaUL  MKMKG  UBT,  VOLS.  I  AND  U. 


Fl 

2015 


DMrtot         YdLml 
■ndNo.  page. 

, <M7a 1,836 

sname  O«ago  Cr^  Mdi.-  00-6 1,1035 

C8eeiMtiB,U,3Sia.) 

ssUwUowaylUAIa Q-8 1,611 

sniiolloway  ]L»  Fla (^^ 1,611 

HKwIclu  litld.  fight,  Drt.1 

l¥rac]B ii,2M8 

9wtBaa  Falls  (above)*  Red 

Ift.of  tlMlfOfftll. KK-17(Ke 1,1368 

(HH) 1,I073» 

O-«01-O....i,66a!,664 

Forts. 11,1M8 

HartMrllMS. U,aa65 

Kavicitioiinilei 11,3041,3107 

emandina,  fia.,  and  St. 
Jolins  B.  (tauUe  pae- 

saee  between). P-3 1,676 

amaiidtna,  gliu,  and  S^ 
ynaxnaht  Ga.  (tauMe  wa^ 
ter  fonte  between) O-^ 1,646 

NavlgatbmraleB 11,3041,3108 

'emandlna,  Fla.  (Inside 

IHissageto) P-lO-a 1,676 

Appro. ii,2303 

'gmandhia,     Ga.     and 


DMrlet 
and  No. 

.  0CNa6. 


Vol  and 
page. 

...1,1037 


Appro , «...11,3388 

'embadcOhlo ((X) 1,909* 

*eiTiday. (HH) l,107ai» 

'erry  Cove,  Bid J-a61 1,333 

'•enTCr.,Va. K-243 1,376 

ilddle  Cr.,  Bio OQ-1551 1,1037 

(See  notes,  11, 3834.) 

field  liake.  La &-431 1,684 

rteld8B.,Vt E-109 1,178 

iteld  Serrke,  Engineer  Of- 

flccrs 11,3039,3047,2048,3049 

Porto  Rloo U,  2039,3050 

neids  Landing,  CaL: 

Harbor  lines 11,2255 

neld.  Work  In  the.  Engi- 
neer Oflleers  (see  above) U,  3040,2086 

Pill  Bayou,  La S-408 1,684 

nneen  Bllle  Cr.,  Ga. 0-154 1,534 

ntteen-mlle  Falls,  If.  H...  D-25 1,141,153 

Fighting     Isld.     Chan., 

Mich PP-n3 1,1430 

nitnitlon,D.C 11,3040,2061,2068 

ilndlng  lists,  speelal 1,1^18,14,19 

(See  also  titular  pages  of 
Vol.  n,  and  Contents 
pages  of  both  volumes 
of  this  Index.) 

FInlefs (HH) I,1078> 

Finney  Cr.,  Va. L-U 1,411 

FInneys  Cr.,  Va. If-M 1,411 

Finns  Ptn  N.  J.i 

Forts 11,1806,1908 

Fhe  Control,  Forts 11, 1706, 

1799,1813,1824,1881 

FlieholeB.,Wyo 00^537 1,1039 

(See  notes,  11,3816.) 
FtieIsld.Inl0^N.T F-47 1,216,336 


Fhesteel  0^^  &•  IMIL.... 

(See  notes,  11,3816.) 
Fhesteei    Cr.,    West,    S. 

Dak OQ-S86 1,1027 

FtntCr.,K7 DD-149 1,960 

FtntCr.,BIo 0(3-211 1,1036 

G(}-1686 1,1037 

(See  notes,  U,  3814,3834.) 

FtrstForlcFa 1-776. 1,836 

First HcRhigB.,Bfa8S....  B-158 1,70 

Ftast Bflne Branch, Md...  J-1000 1,338 

FItstBaplds (WW-3) 1,1617* 

First  Beach (OG-3) 1,1089* 

First  B.,BIInn. K1C^89 1,1348 

Fish  Bend. (HH) 1,1079* 

Fish  Brook,  Bfass B-48 1,69 

FlshCr«Isld (CO) 1,900* 

Fish  Or.,  Bio GCh-1430 1,1036 

(See  notes,  11, 2838.) 
Fish  Cr.,  Bfont OCMW2 1,1029 

(See  notes,  11,  2816.) 
FIshCr^Nebr 00-044 1,1033 

(See  notes,  11, 2819.) 
Fish  Cr.,  8.  Dak. 00^878 1,1032 

(See  notes,  U,  2819.) 

Fish  Cr.,  W*  Va. EE-190 1,964 

Fish  Bating  Cr.,  FtaL P-a63 l,6n 

Fisher  Cr^  Kans.i 

(See  notes.  11, 2823.) 
FIshCfS  Island  Sound .... 

(See  notes,  11,2788.) 

Flshenaums  Inlet,  Va L-60 1,411 

Flshermans  Slongh,  Cal.  UU-11 1, 1577 

Fisher  B.,  Wis KK-Si 1,1347 

Fishers  Bayou,  La. S-666. 1,686 

FIshefSlsMnN.T D-10 1,141,146 

(See  notes,  11, 3788.) 

Fishhook  BapMs (WW-3) 1,1617* 

Fishing  Bn  Bid J-137 1,333 

Fl8htngB.,Va K-337 1,876 

Fishing  Cr (CO) 1,900* 

Fishing Cr^ Ga. :...  0-39 1,633 

0-806 1,635 

Fishing  Crn  By AA-884 1,850 

FtohingCrnBId...'. J-78 1,331 

J-SI3. ..1,333 

9-SB7. 1,833 

J->ia4a. 1,340 

K-4 1,378 

fishing  Cr.,N.C M-86 1,454,468 

Appro 11,3393 

Bridges 11,3167 

Ftohing  Cr.,  Pa J-^564. 1,336 

J-696. 1,336 

J-TOa. 1,336 

J-880, 1,337 

J-901 1,337 

hWI 1,387 

Fishing  CTn  8*  C N-134 1,500 

Fishing  Cr.,  Va J-^ 1,331 

Fishing  Cr.,  W.  Va EE-18e 1,984 

FlshhigFliMOOf0»B.l.,  C-61 1,19Q 


Ex 

2914      IKDBX  TO  BEPOBTS^  CHIEF  OF  BNGINEEBS,  U.  6.  ABMY,  1866-11]! 


BJstriet         Vol.  and 
and  No.  page. 

BipaiidUimB li,aQaB«aM3 

(S«e  ApproprlatloDi.) 

Biploiattoiu U,3(NO,a066 

Alaska il,2MQ,»0O 

Fortieth  panllal il,QKm,i 


DKtrict 
and  No. 


Vo!.i»! 


Qeetogfcai  eiplnratlnrai i^%m,Jii 

Lava  beds ii,JM?,2>: 

One  hundredth  mecidiKi &,K€,^ 

UintiOiMouiitaiDB ii,aMB^Sil 


W. 


Fabtofl 

FaMasR. 

FaMas  Bi^  Mo 

Factoiy  C^r.,  Mo 

(See  notes,  U,  2823.) 
FMtoiy  WaUnd  Cr^  Ga. . 
Fair  Forest  Swamiip  8.  C . 
Falrhaven  Hn  Bflass 

Harbor  lines 

Wrecks 

Faliliaven  H.,  N.  T 

Falrhaven,  WaalL 

Appro 

FaJrleeCr^Md 

Appro 

Fatamont,  W.  Va 

Falrport 

Faliport  Hn  Oliio 

Appro 

Harbor  liofis 

Navigation  rules 

Wrecks 

Fa|aidoR.(YY): 

(See  notes,  U,  2846.) 

Falkners  IsM^  (>Min. 

Fall  Cr.,  Kans 

(See  notes,  ii,  2821.) 

Fall  Or.,  Tenn 

Falttnc  Braneli,  Pa. 

Faluns  Cr^  Ga. 


(HH) i,1073» 

(HH) i,l(n3» 

JJ-74. 1,1234 

00-1447 1,1036 

0-361 1,536 

N-210 1,600 

C-68 1,117 

U,2256 

ii,7aes 

RRr47 1,1423 

XX-103 1,1676 

U,2301 

J-^04. i,334»3fi0 

11,2291 

FF-6-a. 1,1003 

(HH) 1,1073* 

QQ-28... 1,1461,1482 

11,2200 

11,2266 

11,2041,2107 

11, 


FaiUnK  €)tn  Va.. 


FaniDf  Boelc  Cr.,  W*  Ya. . 

Falling  Bon 

Fall  laid,  (near  Cobseook 

BnMe.) 

FaUldUCr^N.T 

Fall  River  H.,  Mass 

(See  notes,  11, 2786,2787.) 

Appro 

Harbor  lines 

Fall  Run,  Va 

Fallsbnig  Cr.,  N.  T 

Fans  Cr.,  Pa 

Falls  of  St.  Anthony 

(See  notes,  If,  2832,2833.) 


D-40.. 1,141,166 

00-1196 1,1084 

AA-iaO 1,840 

J-MBl 1,888 

0-31 1,683 

0-284 1,635 

O-850 1,636 

L-146 1,412 

L-a71 1,414 

££-186 1,064 

(CC) 1, 909* 

A-6 1,31 

£-42 1,177 

O-70 1,107,124 


11,2288 

U,22S5 

K-206 1,374 

£-44 i,177 

J-629 1,335 

(HH) 1,1073* 


Falls  Ron,  Bid. 

Falls  Slongli  Croaslnc 

Falls  (The),  Ohio  R 

Fataumth  H.,  Bfaas. 

False  B.,Cal 

False  Bajron,  La 

False  Palonse  Rapids 

False    Presqne    Isle    H., 

Mleh 

False    Preaqiue    Isle    H., 
Mich,  (harbor  of  rctnge) 

False  R.,  Gal 

False  R.,  La. 

Fancy  Cr^  Kans 

(See  notes,  U,  2822.) 

Fancy  Hall,  Ga 

FarOnN.C 

Faim  Cr.,  Conn 

Bridges. 

Farmer.,  Ill 

Farm  On  Md. 

Farmers  €>.,  Nobr. 

(See  notes,  11, 2822.) 
Farmlngum  R.,  Conn . . . . 
Farmlnffton  Canal,Conn. 

Famam  Br<i,  Mhui 

FamhamCrnVa. 

Far  Rockawajr  B.,  N.  T.t 

Bridges 

FarRoclcaway,N.T 

FatOs  Crn  Mimt.i 
(See  notes,  U,  2817.) 

FattloCrnMont 

Faulkner  Bnoich,  Md. . . . 
Fawn    R.,    Mich.,    Ind^ 

and  Ohio. 

Fayettevllle,  N.  C.  (abote). 

Cape  Fear  R 

Feather  R.,  Cal 


j-iiao. lap 

(CC) l,W 

(OC) i.*** 

C-16l i,l3r,ll 

TT-122. i.ii» 

8-431 iw 

(WW-a) M«.^ 


PP-17. 


Xi& 


PP-I6l UC 

UU-8 1.1- 

8-297 i  "^ 

QQAm Kl^ 

0-189 i3« 

M-ao U"* 

D-88 i^  • 


NN-6^ ».L>: 

J-17D. >.*^ 

0(3-1292 i.'-^- 

I>^ UC 

D-35 L-*^ 

D-85 ».'- 

KK-lOB >>'* 

K-189 ^^' 


F-88. 


00-597. 

j-iao.... 


U3 

.    •.if 


00-7 '" 

M-40S4 *•• 

UU-o7 i-^"^ 

UU-65 '  •'^ 

W-hi^ '•'•* 

U11-56-C i.'^* 


(See  notes,  11,  2840,2841.) 
Appro 

Feather  R.,  CaL  (see  Call- 
f  omla  IMbrls  Comm.). . . 

FelgatesCr.,Va 


x,:» 
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Fl 

2015 


Distriel         Vol. 
■odNa 

Jettons  UiDib  Gil (MTI 1, 

teiuneOMe»Cr.f]fa...  OG-6 t, 

(8ceiwCtg,ii,Mt.) 

taliallowagrB.,Ata Q-8 i,eil 

'HiluillowayB.,l!lA Q-3 1,01 

tewleks  IiULLI^t,Dtki 

WfBckB a,aM8 

iHfiui  Fall!  (above).  Bad 

B.o(tlMlfMtk. KK-170-0 f,13S6 

tofiiMm (HH) 1,1073* 

lwnaiiillna,Wa. O-«01-«....l,Ma^fifl4 

Forti. il,lW8 

Harbor  UiHi. ti,23S5 

NaWgittmralM il,aMl,81Q7 

tenandlna,  Thu,  and  St. 
Jolms  B.  (taulda  paa- 

Mce  bacwaan). F-a i,sn 

fcrnandtna,  Jla*,  and  8i^ 
vaonali,  Ga.  (Inalda  wa^ 

tenoutabatwean) O-3-g 1,546 

NayigBUoaxnkB ll,a041,aU)6 

na.  (Inalda 

to) P-lO-a 1,676 

Appro. • U, 

"tmandlna,     Qa.     and 
Fla.: 

Appro ....U, 

rcmback,  Oblo ((X?) 1,909* 

ferrUay (HH) 1,1073» 

fttTyCova,Md J-4)61 1,333 

PorryCr^Va. K-343 1,375 

nddla  C^r.,  Ho Q(3-1551 1,1037 

(Bee  notes,  U,  aSM.) 

neULake,La S-131 1,684 

Welds  B^Vt E-109 1,178 

Held  Setviee^  Bnglnear  or- 

■<*» 11,3099,3047,2048,2049 

Porto  Bleo 0,2039,2050 

neMs  landing.  Cat: 

Harbor  lines 11,2256 

Held,  Work  In  the,  BngI- 

ne«rOmcai8  (see  above) 11,2040,2086 

FUBajoOfLa 9.409 1,684 

Fifteen  BfUaCr^Oa. 0-154 i,634 

nfteen-mliaFall8,ir.H...  D-25 1,141,158 

ngbtlnc     laid.     Ctaaa^ 

^^^ PP-IM. 1, 1430 

ratratlon.D.C 11,3040,3081,2088 

nndlnffllstBtspaelai ^12^13,14,19 

(See  also  titalar  pafes  of 
Vol.  n,  and  Omtmla 
pages  of  both  TOlinneB 
of  thii  Index.) 

Wnl«f8 (HH) I,  MOT* 

Rnnsy  Cr.,  Va. i^n i,411 

nnnays  Cr.,  Va i^^ 1,411 

Hnns  Ptn  R*  J^t 

F«ts 11,1806,1908 

nre  Control,  Fteta 11,1796, 

1799,1813^  1834, 1881 

ni«faoleB.,WFO 00-^527 1.10» 

(See  notes,  11, 2816.) 
niabM.|iiM,lf«T F-47 l,ai5|M 


Dlstriot 
and  No. 

,.  OG-886. 


VoLaad 


.1,1087 


(SaenoCM,  11,8815.) 
niaataal    O^    Waat,    8. 

Dak OG-»5 1,1027 

FlntGr.,K7 Dl>-149 1,«0 

FliatCrnlio. GO-ail 1,1026 

QO-iS86 1,1087 

(Saanotsi,  11,3814, 3894.) 

Fintrork,F» J-^^TH. »»»» 

nntHaRliicB.,Bfaaa....  B-188 -h^ 

FliatMliMBraiieli,Sfd...  J-1009 ;»»» 

(WW-8) ttlW'* 

(OG-4) 1,10B8» 

FtntB^Bftam KKr99 tf^ 

nahBaiML. (HH) *,  IfJ^ 

Flab  Brook,  Maaa B-IB -^ 

VlaliCr.Iald (CO) »«»* 

FtohCr^BIo Ga-.i«) J»io» 

(Saa  notn,  U,  2828.)  .  .^ 


.1,1033 


(Saanotaa,  11,2816.) 
FlabCinNabr gO-«6<---' 

(Saa  notas,  U,  3819.)  .  ^^g^ 

Flab  Cr^  8.  Dak. OG-8» '•  * 


.1,984 

A,sn 


(Saa  notea,!!,  3819.) 

FiahCrnW.Va. BB-1» 

Flab  BatincCr..  Fla. P-a«* 

Flabar  Cr^  Kana.s 

(Saa  notes.  0,2823.) 
Ftabeia  laland  Sound .... 

(Saa  notes,  11, 2788.)  j^  m 

F1abaiinanaInlat,Va ^^i: .1,1577 

Flabaiinana8lou«b,Cal.  ^^•^•■■"'  ..ii347 

Flabar B..WIa Sf^  "'!!...*,«» 

Flabara  Bajwo,  lA. \uS^'.'.\.^f^^'^^ 

Flgtaara  lald^  N.  T D-IO.— 

(Soe  notes,  11, 3788.)  ,«,w-a)  .—i,!**'* 

FlabbookB^ida ^T^    '' 1,333 

FtomncB-Md V^'"  ^»^ 

WlMbtasB^ym *^  ""  .....1,909* 

FlatataigCr S^"" U^ 

FlabbtfCr^Gaw oXi'-'- ''®* 

^  iLA^384 ***** 

FlaWogCr^». f^  1,831 

....1,*« 
1,873 

WUtODgCr^^'^ *         11,3393 

Appro -- .....li,2167 

Bridges rUsiu'       ^335 

FlabhigCr^'* i:^"" i,835 

1,336 

1,337 

1,387 

»bbi«Cr-».C N-134 ■■^^ 

lUtatngOr^^* 1„  V^" I  iM4 


X-1842L 


J-664.. 

J-M6.. 
J-708.. 
J-«30.. 
J-001.. 


FO 
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Vol  and 
No.  p«se. 

(Bhflftimd  to 

'<tetB"    ttaroasboat    thb 

FfaidingUrt)....!,  13;  ii,  1708,1787, m^MO^nO 

Appro. U,227l^ 

Boards II,  Ml? 

CoDtfa^BDciBi. 11,  Un 

I>ata,atno8Biunfcor. I,0;II,17K 

EsdmatflS ll,30ao,2M3 

FrontiflR U,1810 

HawaUIslaads II,  1810,1^11 

Insular  poBHriona. U,1810 

Laws II,  S» 

U^bits 11,1810 

Mhnrilaiwmm. JI,1»B,1B16 

PhlUppiiiBUdi 11,1810, 18U 

Plaia 11,1810 

Plant 11,1810 

Ports  and  harboo. II,  1810,1817 

Pwror Jl,1810 

Pnnrvatkni  and  npalr. Jl,  1811«]8U 

fieanhUgfals II,  1810 

(HH) 1,1073^ 

VortLcAveowortii. (OCh^. J,iaB» 

(See  notes,  U,  2820, 28M.) 

Port  Leavenworth*  Kans^ 

andDeCioit,Mkli.x 

Loncltade li,flMl,SI» 

Port  Lee,  N.  l.t 

(See  notes,  II,  29B6u)  

Port  Madison. (HH) 1,1071^ 

Port  Pierre (00-3) 1,1038* 

Port  Pillow (HH).-. 1,1079* 

Port  Pt.  Chaa^  BiMa B-137 1,79 

Bridges. 11,3107 

Port  Point,  Conn.1 

Forts 11,1834 

PortPt.Ckyve,Me A-107 1,38 

PortPondB^N.T r-44 1,31fi^338 

Port  Pond  &.N.T F-44 1,29B 

FWt  Bliey  MlUtaiy  Beacr- 

vattan,Kans OQ-lS70-a....l,UM3 

Port  BIpley (HH) 1, 1073* 

PortBo6e,Cal TT-131-a. I,1M8 

FortSt.Plillllp (HH) 1,1078* 

Fort  Smltli,  Ark Y-3-c 1,830 

Fort  Smltli.  Ark^  Arkan- 

'BaaB Y-3-J i,89« 

PortSnemns (HH) 1,1078* 

FortStovana. (WW*3) 1,1617* 

FOTtvUle (HH) 1,1073* 

FosaUCr^Kana 00-1830 1,1086 

(See  notes,  il,  2822.) 

Foster  Branch,  Md. J-083. 1,338 

FoaterO (WW-a) 1,1617* 

(See  notes,  U,  3843.) 

Foster  Cr.  Bapids  (WW): 

(See  notes,  U,  3843.) 

Foater  Cr.,  8.  Dak. 00-810 1,1017* 

(See  notes,  11, 3816.) 

Fbaterlsid (HH) 1,1073* 

(See  notes,  11,3833.) 

Fosters  Core,  Me A-182 1,38 

posters  Cr.,N.C I/-2Z7 1,418 


Ma^ 


Tdct 


tUYu 


H«T. 


(HH). 
(HH). 


..rr 
Xi^ 


WmmtatnCr. 
Ponntalns,M 

BflrtaltlkC. II, 

lear8C^.,8.DalE...  QQ^VS ±»L 

(Seenotai,ll,281A) 


Mo 

Pomcha    La    Faiia 


PDoreha  La  Awa,  Ark. 
Pamcha    La    Pana    1 


Y-a. 
Y-a«. 


-J.  a 


Brid«n. 

Posucha    La    Pavia 


...Jia 


Pooichatt  Cr..  Mont. 

(8aa  notes,  ll,SB16u) 
PoiiichaLaPBVcPB.«Azk.  Y-A., 
nNii4ola8wamp,8.C..  N-ai. 


Pommlla  Bar. 


PoorMllaCr. 
FMirMllaCr.,CaL... 
Poor  Mlla  Cr.,  Colo... 

(SoenotaB,ll,28ao.) 
Poor  Mlla  dr.,  Ftau 

Bridges. 

Poor  MBa  dr.,  Kana.. 


A« 

J.BI 

, J.fc 

X* 

J,* 

TT-U7 J,U 

(K2-IO07 J,!^ 


(CC)-. 
P-^0. 


(Bee  notes,  U,  8821, 
Poor  Mlla  CTn  Bana. 


J,  a 

0(3-U51 X^ 

0O-IS7 X^ 


OO-U50 ^IS 


Poafmlla  Cr.,  Mabra 

(SeenotaB,ll,S2L) 
Poor  MBa  Cfc.  K.  Dak. 

(See  notes,  1^8818.) 
Poafmlla   C^r.,   N. 
aadBfont^ 

(See  notes,  II,  8817.) 


..  oo-no. 


.4* 


Poor  Mlla  C^r.,  Tenn 

Poor  Mlla  Gr.,  Va^ 

Pooimlla  Gr^v  W*  Va 

Poor  Mlla  B.,  Conn 

AA-]fl6... 

L-141 

BB-12.... 
D-a. ., 

,...X*' 

I  1 

Poor  Mlla  Bon,  Ya. 

Paontaln  Bayou,  La^ 

PoarFt.BayMi,La 

PooNPole  C^w  W«  Ya.... . . 

K-tt 

B-UMl 

BB^ 

....Xi" 
,...X9i 

Poortaenmlia  Cr«,  W.  Ya.. 

Poortean    MBa    HIiHigh, 

Cat 

BB-14.... 

UU-41.... 

N-68 

Fourth  C^.,  Kans^ 

(See  notes,  II,  3822.) 
FMuthClr«»N.C 

.....tir 

Fourth    BUne     Branch, 
MO. 

....J.  5* 
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District  Vol.  and 

and  No.  page. 

erCr.»]IIo OQ-78 1,1025 

era  Cr.,  Mo.s 

See  notes,  11, 2813.) 

»nK€^fMd. J-277 1,333 

B^  Ala R-^1 i,(V46,6M 

;ridge8 U,  3182, 2168 

1  B.B.,  Ala R-«7 1,646 

and   Wtaconstn  Bs^ 

9 MM-15 1,1306 

MM-lfr^ 1,1307 

Cr^Ga 0-219 1,634 

Cr.,Md J-305 1,382 

Cr^Mass B-63 1,69 

Dr.,  Mich PP-107 1,1420 

Cr^  Mont.: 

?^ee  notes,  11,  2817.) 

Cr.,Mont 00-628 1,1030 

Cr.«  Ncbr.i 

See  notes,  U,  2821.) 

Cr.,  Nebr.  and  Kans. .  00-1148 1, 1034 

CT.,S.Dak. GQ-822 1,1031 

See  notes,  11, 2818.) 

Cr.,Ya EE-«6 1,083 

iolcCr.,]IId J-332. 1,333 

laid (HH) 1,1078* 

See  notes,  11, 2827.) 

laid.   Thorouclifaie, 

B A-122 1,28 

B (HH) 1, 1073* 

See  notes,  11, 2827.) 

B.  and  Portage  Oi^ 

J,  WI8.I 

Bridges 11,2169 

B.  and  U.  S.  Canal« 
is.: 

Bridges U,  2168,2160 

B.,  HlshcUff  H^  Wis . .  MM-21-e 1, 1316 

B.,111 Jl-11 1,1234 

NN-0 1,1349 

B.»  Mo JJ-73 1, 1234 

B.    (operating    and 
re  of  locks  and  dams). 

Is MM-15-b 1, 1314 

B.,   StockbrUge  H^ 

Is MM-21-0 1, 1316 

B.,  Wis KK-7 1,1247 

MM-15 1,1207 

Appro 11,2298 

Bridges 11,2168-2160,2240 

Dams,  private 11,2249 

Harbor  lines 11,2255 

Navigation  rales 11,2041,2107 

R,,  Wis.,  Lake  WInne* 

igo MM-21-a 1, 1816 

leyCr^Ky DD-108 1,960 

nkfordCr.,Fa n-18 1,271,288 

Appro 11,2290 

Bridges 11,2169,2230 

Wrecks 11,2286 

nkfortHnMteh 00-«...i,  1377,1409 

Appro 11,2906 

Navigation  rules 11,2041,2107 

Wrecks U, 
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District  Vol.  and 

and  No.  page. 

nank    Hoian    Stongb, 

Cal TT-OO. I,U66 

FnnkUn  Branch,  Md J-i6w 1,881 

FrankUn    City,    Va.,    to 

Cape  Charles,  Va.  (In- 
ternal watcrwaj  from)..  I-79-b 1,327 

Franklin  Canal,  La S-688 1,687 

ltenkltn.Pa FF-20. 1,1016 

Franklin  to  Mannentaii, 

La.  (Inland  waterwair)..  S-696-c 1,710 

Franks  BayoQ,  lA T-9-fl... 1,717 

Fnsers  Cr^  Cal TT-162.i 1, 1666 

Frechette  Crn  BOeh PP-7 1, 1419 

Fredeilea  B.,  Ga 0-428 1,630,667 

Frederick  the  Great: 

Monument,  D.  C 11,2010,3091 

Freedom (CC) 1,900* 

Freeman  Cr.,  Bid. J-61i. 1,886 

Freemans  Bun,  Pa. J-779. 1,387 

Freeport    (channel    con- 

nectlnc      with      Great 

South  B.,  N.  T.) F-i8-a I,»7 

Freeport  Cr.,  Va K-241 1,876 

Freeport  or  Hanaseeket 

B.,Me A-2S0 1,99 

Freeport,  Pa FF-20. 1,1016 

Free  School  Crn  Va K-291 1,876 

Fremont    Chan,    and 

McLeod  Lake,  Cal UU-88 1,1677 

French  BnN.T E-83 1,177 

French  Broad  and  Little 

Pigeon  Bs.,  N.  C.  and 

Tenn AA-113 1,872 

French  Broad  and  Little 

Plgten  Bs.,  Tenn. AA-119-c 1,873 

French  Broad  B.,N.C....  AA-113-b 1,873 

French  Broad B.,  Tenn..-.  AA-18 1,866 

French  Broad  B.,  Tenn. 

andN.C AA-112 1,849 

AA-lia^ 1,873 

French    Camp    Slonffh, 

Cal UU-34 1,1677 

French  Cr.,  Pa. FF-20 1,1016 

French  Cr.,  Pa.  and  N.T.  FF-36. 1,1003 

French  Cr.,  Va. K-242 1,376 

French  Cr^  W.  Va.i 

Bridges 11,3160 

French  Cr.,  Wyo 00-1047 1,1083 

(See  notes,  11, 2820.) 

French  IsM (CC) 1,900* 

Frenchman  Cr (HH) 1,1073* 

Frenrhmans  B.,  Bf e A-43 1,27 

FrenchmansCr.,Mont...  0(M27 1,1088 

Frenchnutns  Or.,  Mont. 

and  Canadai 
(8ee  notes,  U,  3816.) 

Frenchs  Beach  H.,  Me A-140 1,43 

Frenchs  Beach  H.  (Dnck 

Trap  H.),  Me. A-140 1,28 

Frenchs  Cr.,  N.  C M-293 1,456 

Frene  Cr.,  Bio. 00-1539 1,1087 

(See  notes,  11, 2834.) 
FiMhCrnN.T F-04 1,116 

-76 
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Distriet         Vol.  and 
andNa  pac«. 

Fresh  KlUs,  N.  T 0-28 1,917 

Fresh  Water  Bajoa,  La...  8-741 1,687 

PN8hwalerSloii(h,Cal..  TT-ISL 1,16W 

Fresno  Sloiish*  Cal UU-W 1,1877 

FHar  Beads,  Me A-4 1,37 

FHarPt (HH) 1,  lOTJ* 

Friday  Cap  O^  Oa. 0-413 1,886 

Friday  Cr^Ga 0-119 1,634 

Friendship  Hn  Me. A-161 1,38 

Frits  laid (HH) 1, 107>> 

FrasCr^Mleh PP-101 1,1430 

Fras  Mortar  Cr.,Md. J-1068 1,880 

Vtentenac (HH) 1,1074* 

Frontlerst 

DefeoMS 11,1810,1818,3270 

Vtentlerst  Mexican 11,3041,3130 

Front  B^Ga. O-a08 1,684 

VtentWyeB^Bfd. J-680. 1,884 

Frost  Siooch,  Cat nN«7. 1,1666 

Rowlands  Cr^  N.  C M-M8 1,466 

noaenCr^Ky DD-187 1,960 

noae  to  Death  Cr^Bfont.  OGM)47 1,1080 

(See  notn,  U,  3817.) 

Frylngpan  Cove,  Md J-«8 1,884 

FfeylncPanCrnVa. DD-316 1,901 

FfeylncPan(The),N.C...  M-U 1, 


DMrict 
andNa 

FMdfeaCr^W.Ta. EB-60.. 

FrtKttt  Br^  Ky. DD-164. 

FaBardaGrtN.C M-^01.. 

Fulton (OC).... 

(HH)... 
(See  note,  11,3808.) 

Foltont  Arlb  (ahove)* 


VdoL 

....Xh 

...  19 
..  -S 

...Li* 


Folton,  Arte*  (ahove)* 

B^lJuandArk. 

Folton,  Ark.  (hckyw). 

B X-3B.... 

Fulton  Cr.»  Ohio DIM64. 

Foltony  MteSn  to  Walken 

Br^TomblgiMeB R-3M.. 

Fulton     to     CohimlKia, 

MIssnTomliigbeeB.....  R-SS-f.. 
Folton  to  head  of  Atch*- 

falaya X-3ML. 

Funks  Bayou*  La.1 
(See  notea,  0,3806.) 

Fnilonc  Clr«»  8.  Dak. 00-4QS. 

Fomaee  Brook,  If .  T E-33 

FamaeeCrnBU J-1U8... 

Fusil  BayoUf  La S-17S.... 

Bayon»La 8-dl7.... 


.V 


.> 


I 


4^ 

..1 

...  3 


...if 


o. 


fa^iiMwita.  cr^  Ohio. 

Gaines  CrtMd 

Gaines,  Fort 


Galena  B^IU. 


Appro 

Bridges 

Navigation  rules 

CMena  tLf  111.  (operating 

andeare) 

Gales  Cr^  La 

Gales  Cr-Md 


DD-156 1,963 

J-310 1,833 

11,1801,1970 

XX-143 1,1666 

(HH) 1,1074> 

(HH) 1,1074* 

JJ-34.....1,1334,13il 

JJ-34« 1,1341 

11,3397 

11,3170 

11,3041,3107 


Gales  Cr^  N.  C. 


GaDards  Lake,  Miss.. 

Gallatin  B 

Gallatin  B.,  Mont. .. . 

(See  notes,  11, 3816.) 
GalUnas  Cr^  Gal 

Bridges 

GalUnlpper  Cr^  Mo. . 

(See  notes,  II,  3884.) 

GolUpoils 

Gallons  Cr.,  Bid 

Galloway  Cr.,  Ky 


JJ-34-b 1,1343 

S-373 1,688 

J-66. 1,381 

J-1376 1,840 

^-131 1,468 

M-aSO 1,486 

S-200 1,688 

(QO-3) 1,1089* 

OGK-639 1,1089 

TT-136 1,1886 

U,3I70 

00-1466 1,1086 


(CC) 1, 

00-71 1,1036 

AA-3n :l,860 


Galloway  Cr^  Bid J-1057 J 

Galloway  Bun,  Md. J-305 

Galloways  Cr.«  If •  C 
Galveston     and     1 

Canal,  Tei U-38-c i* 

Galveston     and     Braaos 

Canal,  Tei.  (operating 

andeare) U'^BhL 

Galveston  B«41ilp  Chann 

Tei U-38-a I  • 

Galveston  Bn  TeoL U-6 

Appro -^^ 

BrIdgBB ^•' 

Harbor  Unas ^' 

Wiecka =^- 

Galveston  B«  to  Brasos 

B.,  TO.  (Channel  bo* 

tween) U-»-b ^' 

Galveston  B«  to  Sabine 

Lake,  Tei U-7 ' 

Galveston  B.  tributaries 

(West     Galveston     B. 

CJhan^    Turtle   Bayou, 

mnlty    B.,    Anahuar 

Chann  Oyster  Cr.,  Ce- 
dar,    Chocolatab     and 

Bastnv  Bayous),  Tab, 

InrJudIng    monUis    of 

adiacent  streams V-^^ 


i:i 


pltn^U^'ett]     GBJfEKAL  BINDING  LIST,  VOLS.  I  AND  U. 


Fr 
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District  VoL  and 

and  No.  page. 

wlerCrnMo QQ-TS i,  1029 

wien  Cr^  Mo.i 
(S«e  notes,  11, 2818.) 

wttngCt^Md. J-277 1,333 

irfR^AIa R-61 1,  M6,«64 

Bridges U,  21©,  2188 

irlB.B^AJa R-67 1,6« 

E  and  Wtoeonalii  Ba^ 

ns MM-16 1,1306 

MK-16-A 1,1307 

iCr^Ga 0-219 1,534 

iCr^Md J-a06 1.882 

iCTnMass B-«8 *,  W 

xCi^MiclL PP-107 1, 1420 

I  Ctn  Mont.: 
(See  notes,  U,  2817.) 

tCr^Mont 00-628 1,1030 

I  Cr^  Net»i.i 
(S«e  notea,  ii,  2S21.) 

tCr^Net»r.andKaii8..  OG-1148 1,1084 

KCr.,S.Dak. Ga-823 1,1031 

(S«e  notes,  U,  2818.) 

iCr^Va EE-05 1»883 

KholeCr^Md J-332. *.333 

I  laid (HH) 1,107a!* 

(S«e  notes,  U,  2837.) 
I  laid.   Thoroiigiifare, 

le A-122 »»» 

iR (HH) 1. 1073» 

(S«e  notes,  U,  2827.) 
z  B.  and  Portase  C»> 
lal,  Wl8.t 

Bridges. IJ,2180 

s  B.  and  U.  S.  Canal, 
¥18.: 
Bridges- 11,2168,2160 

iB.,HlKlii>liflH^wia..  MM-31-e li  WW 

IB.»I1I jj-u 1,1284 

NN^ *^^^ 

xB^Mo jj_73 1,1234 

X    R.    (operating    and 

are  of  locks  and  danu), 

Vto KM-15-b 1,1314 

X  B.,  SCockbildse   H^ 

Vis M1I-21-0 *•  '316 

zB.,Wl8 '"  KK-7 *''^*^ 

MH-15 *,  1207 

Appro 11,2208 

Bridges !!!!.!!  !!u,  216»-M''^»2240 

Dams,  private ,' 11,2249 

Harbor  lines **»  ^255 

Navigation  ruks !.!!..  11, 2041,2107 

.zlU,Wls^LakeWta^^ 

»aKo MM-21-a 1,1818 

aleyCr.,Ky dd-108 *,«» 

ankfoni  Cv^Pa. n-18 1,271,288 

Appro 11,2280 

Bridges '/. * '.".!....  11,  2180,2230 

Wrecks '....1 11,2288 

BiiklOTtH.,Mleti 00-53...  1,1377,1400 

Appro 11,2298 

Navigation  rates U,  2041,2107 

Wrecks i*f 


DIstriot  Vol.  and 

andNa  page. 

Vkaak    Hoian    Stongb, 

Cat TT-00 1,U56 

Franklin  Bnmdi,  Md J-l6w 1,881 

Aankltn    City*    Va.,    to 

C»pe  ChariM,  Ta.  (In- 
ternal waterwaj  from)..  1-79^ 1,887 

Vimnklln  Canal,  lA s-468 1,887 

»»nklin.Pa. irF-20. 1,1016 

FnuLklln  to  Mcrmentaiu 

La.  (Inland  watanray)..  8-fl96-c 1,710 

Vranka  Bagroii,  lA T-»-fl 1,717 

Flmawa  Cr.,  Cal TT-ie8.1 1,1866 

Fraelictte  Crn  Bfleh pp-7 1,1410 

FrcdeHea  B.,  Ga 0-428 1,530,667 

B^redflttek  tlie  Graati 

Monoment,  D.  C..., 11,3080,2001 

Freedom (cc) 1,900> 

Freeman  O.,  Md. 1-612. 1,886 

Fraemans  Bun,  Pa. J-779. 1,887 

FraepQit    (eliannei    con- 

ncetlns      witb      Gnat 

Soutli  B.,  N.  T.) F-4S-« 1,227 

Freeport  Cr^  ¥a K-241 1,876 

Fraepoit  or  Hanaaeekeft 

lL,Me A-^SaO 1,20 

FTCeport,Pa FF-20. 1,1016 

Free  School  Cr^  Va K-201 1,876 

Fremont    Chan,    and 

MeLeod  Lake,  Cal UU-88 1,1677 

French  BnN.T E-83 It  177 

French  Broad  and  Little 

Pigeon  Ban  N.  C.  and 

Tenn AA-112 1,872 

French  Broad  and  Little 

Pigeon  Ba^  Tenn AA-112-c 1,873 

French  Broad  B.,N.C....  AA-112-b 1,872 

French  Broad  B.,  Tenn..'.  AA-18 1,866 

nench  Broad  B.,  Tenn. 

andN.C AA-112 1,849 

AA.112^ 1,872 

French    Camp    Slqiish, 

Cal UU-34 1,1677 

French  Cr.,  Pa. FF-20 1,1016 

French  Cr^  Pa.  and  N.  T.  FF-^ 1, 1003 

French  Cr.,¥a K-242 1,376 

French  Cr.,  W.  Va.t 

Bridges «,»» 

French  Cr.,Wyo O(3-1047 tf  WB3 

(See  notes,  11, 2820.) 

French  IskI ((XJ) *»«*• 

Frenchman  Cr (HH) 1,1073* 

Frenrhmana  Bn  Ble A-43 *»^ 

Frenchmana  CJr.,  Mont...  OG-427 *»  *<^ 

Frenchmitna  Cr.,  Mont, 
and  Canada: 
(See  notes,  11, 2816.) 

Fk!enchsBeaehH.,Me....  A-140 ''^ 

Frenchfl  Beach  H.  (Dnek 
TnpH.),Me. A-140 p^ 

1Ij,1087 


Frencha  Cr^  N.  C lC-202. . . 

FnneCr.,Mo. a<a-1680. 

(See  notes,  U,  2834.) 

Cr.,N.T F-04.-« 


..••J» 


30462'*— H.  Doc  740, 63-2— vol  2- 
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Vol.  and 
page. 


.1,611 


Dtetrlet 
andNa 

SamnltB N-M.... 

Georsetown  BmotvoIt,  D. 
C.I 

RemodeUng li,  3040,2085 

(ScorKia. (CC) !,«»• 

Forts ii,  1796,  IMS,  1816,  IMS 

Georgia  Canal,  Borne  to 

Macon,  Ga 0-3a6-b 1,657 

(Seorgtana  Slongb,  Cat. .  .UU-52. ..  .1, 1577,  U66 

(See  notes,  il,  3840.) 

Bridges 11,2170 

German  Brancli*  Bfd J-2B0... i,a» 

German  Cr^  Tenn AA-144 1,840 

GcrmantownBnN.C...  M-41 1,454 

Germany  Cr^  Ga. O-tt 1,688 

Gerome (WW-2) 1,161T> 

Genlsh  laid.  Me.: 

Forts 11,1851 

Gibson  Cr^  Mont OG-461 1,1028 

(See  m>t«s,  11, 2816.) 

Gibsons  Landing (HH) 1,1074* 

Giddy  Swamm  8.  C N-230 1,600 

GMoid (WW-2) 1,161T> 

GllaB^Aili 88-2 1,1453 

GUbert (HH) 1,1074» 

Gilbert  Cr.,  Bflnn. JJ-87. 1,1284 

GUbert  Cr.,W.Va ES-23 1,088 

GUbert  IsldB (HH) i,107«» 

GUbert  B. (WW-3) 1,161T> 

GUbert  B.,  Oreg WW-27 1,1016 

GUbertsBar,Fia. P-125 1,670 

GUesBend (HH) 1,107«» 

GttkeyH.,Me A-132 1,28 

GUkys  Cr.,  8.  C N-165 1,600 

GUICr.,8.C N-146 1,600 

GUI  Cr.  to  Tonawanda, 

N.Y BBp-16^ 1,1511 

GUliflCrnVa I/-144 1,412 

GUUsFaUSyMd J-U45. 1,330 

GUpatrlcks  Cove,  Me.i 

Bridges U,2170 

GUsnraCrnGa 0-451 i,630 

Glncatle  Cr.,  Va Krl97 i,874 

GlngervUie  Cr.,  Md. J-12S0. 1,340 

Gisasa  B^  Alaslca XX-286 1,1057 

GitcheU  Cr.,  Cal TT-167 1,1566 

GltUngs  Cr.,  N.  C M-ISO 1,465 

Glvans  Cr.,  N.  T.x 

Harbor  lines 11,2265 

Glvena  Branch,  Md J-27 1,381 

Glade  Cr.,  Tez.i 

(See  notes,  11, 2805.) 

Glade  €>.,W.¥a EE^l 1,968 

Glade  Bun,  Pa. J-73Q. 1,386 

Gladstone  HnMlcH MM-^5-«L 1,1208 

Appro 11,2208 

Olatoe,  Bayou  dea,  JLa.: 

(See  notes,  li,  2804.) 

Glasgow ((K}-3) 1, 1008* 

Glasgow  Beach. (OCK-2) 1,1008* 

Glasscock  laid (HH) 1,1074* 


District 

andNa 

(HH): 

(See  notes,  11, 2897.) 

Glebe  (The)  Cr^Md. J-U57.. 

Glebe  (The),  Ta. K-Ul.. 

Glen  Gove  H.  (Chun  €3o«e), 

Bfe. A-144 if 

Glen  Cove  H.,  Me. A-144 ;«j 

Glen  Cove  H.,H.T F-U J.r- 

Appro J»fr 

WnclB X9 

Glen  Cove,  N.T F-U X^ 

Glendlve  Cr^  Mont. OG-744 X» 

(See  notes,  11, 28l8w) 

Glen  Fork.  W.Ta EE-aS iRi 

Glenhaven (HH) X^^ 

GlennsCr«tKy DIM88 \* 

GOenoia (HH) j.»^ 

Glen  Osborne,  Pa.x  . 

»     Harbor  Unes fl,E 

Gtobe<^.,Bid J-471 i:: 

Gioiicester&vMass B-6i X%i 

(See  notes,  U,  2784.) 

Appro JB,a 

Gloaeester  H.  to  Annis- 
Quam  B.,  Masses 

BtidgBB fl^S" 

GkyverCTnN.C 1C-13L Afi 

Glovefs  Cut,  N .  C. L-2n li 

GnatCTnOivg WW-14 i,K 

GoatCr.,FtaL P-l« t^ 

GoatlsM. (HH) X^^ 

GqatIsld.,CaU 

Forts JX^' 

Goble. (WW-D.-^K'* 

Godfreys  B^Ta. K-347 1.^ 

Godfreys  Cr^N.C. M-aoi i.«* 

Godfreys  Cr.,Va. L-244 t*^ 

GodseyCr^Va K-274 -L^ 

GoethalSv  Gen.  G.  W.i 

Isthmian  Canal  reports,  faidei  to i- 

GogomalnB^Waah PP-aOi it' 

GolnMooresCr^8.C....  N-4S7 >■>• 

Golconda (CC) ».«f 

Gold  Dust. (HH) i.*' 

Goldeb  Grove  Cr.,  8.C....  N-178 ^  ' 

Golden  Gate,  CbL TT-15-a. J.-> 

(See  notes,  U,  2840.) 

Golden  Lake (HH) i^' 

Goldsboro  Cr.,  Md J-336. X'^ 

hVl. ^^ 

Goodbys  Lake,  Fla.i 

Bridges ^^ 

GoodleM  Cr.,  Turn AA-79 X-* 

GoodhandsCr^Md. hm. ^*~ 

Goodland8wamp,8.C...  N-237 ^'^ 

Goodman  Cr.,  Wash. XX-31.. 

GoodpasterB^  Alaska....  XX-30S. 

Goodstays  CTn  Fla F-78..- 

Goodwin  Bon,  Md. J-IOH- 

Goodwives  Cr.,  Conn D-87 

(See  notes,  li,  2788.) 


.J.-* 


Bmnswiok  Bar,  Oa.. 


JX» 


'See  p.  2801  for  ez-1 
.  pUmatiooB,  etc.    J 


01S191BBAL  FUTDIKG  UBT,  VOLS.  I  AND  H. 


Ge 
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Dtetriot 
and  No. 


Vol 


Sainston  Gluui.*  Ite. 

Sftlveston  H.,  Ta 17-9-b. 


.1,715 
.1,735 
.1,735 
.l,7«7 


jiftnntoii*  Tei*s 

(See  DOt«B,  U,  2807.)  

Appro 11,2387,3206 

Forts U,  1796«180B«1S29,1«4 

Harbor  linas 11,2255 

Nftyigatioanite 11,2041,2107 

WiedB U,2388 

Salveston    H.    to    Tans 

City,  TeK.  (f  hannal) I7-a»-a 1,746 

Appro- 11,2206 

itelfcatoii  laHi*  TOk  (aMK 

end) U-aO-d !,754 

Salvcatoii    Slilp    iJbaML^ 

Tex U-a6 i,7lO 

U-a6-« J|748 

Appro. 11,2305 

telveatoii,TCi^lNatikt..  U(with map).. 1,731, 

735 
(See  notts,  U,  2807.) 

Appro 11,2205 

laivestoxi*  Tex.  (aca  ¥Pallt 

etc.) U-aO-e 1,768 

ialvcston  to  PoiC  Boll* 

(duimal) U-8 ^i738 

il, 


.1,336 
.1,684 


Appzo ..•••  .-•--•-•« 

lamble  Son,  Pa J-TVS. 

aameCoeklaka^CtaL....  0-242 

SaiiaCr.,l[o QO-«l *» 

tepCr.,TBiin. AA-114 i,840 

tartiacoiiCr^N.C M-ai2 *i«J5 

IsTClaanCaL TT-158 «,!«• 

SarCr^Kaoa OO-U80 1,1085 

(See  notes,  ii,  2823.) 

laideii<}ova,na. P-ISO h^fO 

harden  Cr.,S.  Dak OQ-'Ma 1|  1082 

(See  notes,  U,  8810.) 

teidenCr.,Va K-a68 *»«75 

tedenFork»Va "  pi>.a7e 1,«M 

ianlenIslfLB.,La *  8-221 i,«8 

2aideii  Kaya,  Ftaut 

Forts 11,1055 

tanUiieBBB^N.ir "F-aO *.«« 

tanUnen  C^r.,  N.  C 1^.306 'f«< 

Saidner  Cr., Pa ,]\,"  j-«27. '»335 

audner]L,Wyo QO-^2S 'i  1<» 

(See  notes,  11, 2816.) 
teisatliF  Inlet.  Va...         i.^ 1,390 

ianttaoixCr.,N.Y._.**"  f-«0 '»»• 

ivyn^Msid. '  f^^oa-h 1,1388 

Sasconada *  "'  (qo-J) 1, 1038* 

iaacoDAda  B.,  iCo '  (OG-2) 1, 1037* 

QQ-1517 1,1037, 

1065 

(See  notes,  U,  2824, 2835.) 

Appro. 11,2307 

Bridges 11,2170 

JSashanCrnMd j-040 1,338 

lasottna  laimcliea,  flat tt,33« 

P-386 1,571 


Vd.  and 


..1,506 
-.1,571 
.11,  3170 


Distrlet 
and  No. 

Sound    and 
iMMon  B^  Vla^  tnelnd* 

taiffcno-off P-204-a. 

Oaapaiffla Sounds Fla....  P-264... 

Bridcea. 

Gandalupe  WL,  CaLi 

Dama,ptfTate 11,33« 

(WW-3) 1,1617* 

Great  Lakea 11,3041,3131 

««n«twg,  MlaaiaBlppi  R. 
(aaeMlaslaalppiB.)! 

Appro. 11,2379 

W.Va. EE-114.... 1,084, 005 

Appro. 1J,2396 

Bfidfsa 11,2170 


Wrecks u,2368 

Claaiiland  Bayoq«  La 8^360 1,684 

Geananakln  Cr^  Md J-76 1,331 

Gaaijr  mupond,  Md J.206 1,333 

GedXMjrClian^N.T F-105-c,d,f....  1,336 

Gadnor  Cluuu,  Hew 
Toric,  If .  T.  (aee  Hew 
ToilcN.T.)! 

Wreeks 11,2288 

Oanaiato  Cut,  Oa 0^280 ;.. 1,534 

GanssMlUBr.T RIl-40 1,1403 

RR^a9 1,1518 

RR-40-a 1,1530 

Appro 11,2300 

Bridges 11,2170 

Gansses  B.  to  Oaweio  R^ 

H.  T*  (taaAors  between)  RR-40-b 1, 1520 

(HH) 1,1074* 

(HH) 1,1074* 

GantUIr  Bsyoti*  La.1 
(See  notes,  U,  2804.) 
Gsodatfe    Soivey,    Coast 
and! 

Index  obeoksd  with  dau  of. 1,18 

Geoffaphleal  Survey 11,2041,2120 

Geoffaphleal  explorations 11,2040,3086 

Gsotoctealmaps 11,2040,3068 

GeoloKleal  surveys 11,2041,2120 

GsorKe€3r.»P» J-880. 1|337 

GeofteCr.,Va. DD-202 1,061 

GsoigaaO«»Bid J-1020 If  838 

Georges  CTi^  Ky. DD-220 1*M0 

Georges  Cr.»S.C N-1S4 U«n 

Georgia  Cr^Va. K-lfl6 1»374 

Georgia  C^^  W.Va EE-131 '»«< 

Georges  Cut,  Ga. 0-882 *»«« 

Georges  Isld.1 

iryvts "'18» 

(aeorges]UBfe»t  „  ,^^ 

Appro. "'»8^ 


tonH A-155-a ''^ 

Georgetown  H^D.C K-4a-l j'^ 

Georgetown  H^S.C N-flO umi 

-^PP" «  iMtt 

Forts ii,i»w 

Harbor  llnsi.!.'."!"*''''*'''"!! ^*"* 


Gr 
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Distrlet         VoLmd 
andNa  pa^ 

Giande  Bajoa. (HH) 1,1071* 

Grande  Bajou*  na. Q-46 i,«U 

BrIdgtB Il,a71 

Giand  Bneamiimaiit  Cr.« 

Wyo^aodColo 00-1035 1,1088 

(See  notes,  U,  2830.) 
Giande  Bomle  IL»  One. 

andWadii. W-86 l,lfllB 

Giand    Failetty    Bajou* 

lA 8-487. 1,686 

Giand  Gntt (HH) 1,1074* 

Giand  Haven  H.,  Mich...  00-34 1,1300 

Appro U,2208 

Navigation  rata 11,»41,3107 

Grand  Haven,  BfldL 00-34 1,1877 

Grand  laid (00-3) 1,1038* 

(HH) 1,1074* 

Grand  laid.  Paaa*  Bliaa. 

and  La R-05 1,646 

Grand  Islei  Adama  (To- 
bias) Landing,  Vt E-63 1,308 

OimndLake (HH) 1,1074* 

Grand  Lake  (canal  con- 
neettnc  wltb,  at  Cha^ 

renloiitLa.) S-648-b 1,107 

GiandLake»La S-lOl 1,663 

8-617. 1,686,706 

8-7B1 1,687 

Wrecks 11,3308 

Grand  LliaidBayon,  La..  8-817. 1,688 

Grand  Bfarala  Bajon,  La.  8-757. 1,687 

GimndBfaralaH^Mlnn..  LI^..... 1,1265,1306 

Grand  BiaiatatBOeh LL-66 1, 

(8ee  notes,  11, 3835.) 

Appro. • 11, 

(SompasB  vailatiaos U,  3041,8111 

Wrecks 11,2368 

Grand     Mania*     Mlcli* 

(harbor  of  refnge) LL-^M> 1,1367 

Grand Marals a, Minn..  KK-»1 1,1348 

GimndPaaa (HH) 1,1074* 

Grand  Paa8,La^ &-Wr 1,688 

Grand  Pass  to  New  Or^ 

leans,  BaiatailaB^I^L.  8-880. J»608 

Grand  Portageand  Wans- 
Wau-Golaing  B^  Mhuu 

(harbor  of  refuge) LL-6w 1,1266 

Grand  Portages^  Bonn..  IAi-6. 1,1365 

GimndBivlda (HH) 1,1074* 

(WW-2) 1,1617* 

(See  notes,  11, 2837,2888.) 
Grand  BapMs,  BIIch.t 
(See  notes,  11, 2888.) 

Appro If,n08 

Harbor  lines 11,2355 

Grand  BapMs,  Bfleh*  (be- 
low), GimndR 00-2S 1,1808 

Grand  BapMs,  BUch^  IMa- 

ttlct 00(withniap)l,1875 

1377 
(See  notes,  ii,28S8.) 
GiandB.IIajoii«I* 8-208-a. 1, 


Grand  Biv  lowm  and  Bid, 


<3randBivLm. 


District  Vdol 

and  Na  pa^. 

.  00-U8 J,  Hi 

8-607. xm 

8-614. im 

8-51Sl iC 

S-OOl Jl,« 

8^7 A* 

.  8-622. Xm 

(OG-2). IIJP 

NaTlgatloi  rules ll,»fi.:i£ 

Wrecks ±,38 

GteandB^BIich 00-85..J,U7;.!]l  ] 

(See  notes,  il,  2888.) 

Appro..... •.•.••..•........&.Sk 

Brldgei b.21  i 

Grand  B^BIo (00-2) li£* 

0(}-138 i,..*  I 

GO-1465 L'M 

(See  notes,  11, 2824.) 

Bridges B,ai 

Grand  K^  Mo.  and  lowax 

(See  notes,  ii,  2813, 2814.) 
GrandB.H^Ohlo QQ-38 M^ 

Appro £.3* 

Grand  B^  Ohio QQ-aB...i,l«i,l*< 

Brldfes itai 

Wrecks i:,» 

GrandR.,Okhu T-a-e X*Ji 

Grand    VUt    Okla.    and 

Kans Y-« i,® 

GrandBi«S.Dak QQ-^ns X^ 

(See  notes,  11,2818.) 

GrandBi^Utah 88-0 J.i» 

Grand  B^  Utah  and  Colo.  88-« J»13C 

Grand  Tower (HH) i,iir^ 

GiandTiaier8eB.,Bfleh..  00-66 i^iT 

00^66^ Lii- 

Grand  Tra?crse  B.,  Bflchi, 

Torch  Lake,  Bfkh. OO-65-b lu: 

Granite  Lake,  Minn,  and 

Canad* KK-MO i,^< 

Granite  Branch,  Bid J-1118. i^ 

Grant  Bajron,  La. 8-306. X^ 

Grant  Cr^BUnn KK-OS i,i> 

Grant  Line  Canal,  Gal UU-Zl J.i' 

Grant  B. (HH) AK"' 

Grant  B.,  Wis KK-4 i,:> 

Grants  Cr^Ga 0-434 X- 

Grants  Pass,  Ate B-^ Jl^ 

Grape  Isld. (CC) 1*^ 

Grapevine  Crn  Ky DD-151 xf^ 

DD-2S1 l^ 

GraaaeB^lCT BR-75...1,i«..'> 

Appro &  ^ 

Bridges ar 

Grasshopper  Cr^  Kana. . .  00-12M I  > 

(See  notes,  ii,  3821.) 

Grasshopper Cr^t Mont...  (IO-519 X^ 

(See  notes,  11,2816.) 

Grasshopper Cr.,Tenn...  AA-46 -1*4 

Grassy  Bajon,  La 8-461 -1^ 

Grassy  Branch,  Ky DI>-04 l«- 

GfMayCr.»Va. Lr^83 M^ 

DD-872 I*' 


[%SL^SU"t^'l    o"^ra>«Ar.  imroiNG  ust,  vols,  i  and  n. 


Gr 

2923 


GoodywrSlooffli*  Cat. 

Go(MeB.,9.7 

GooMJi^Tt 

Gooaebvrj  Cr^  Wjo. . . 

(See  iiotiBi,ii,  2817.) 


snd  No. 
.  TT-IIHL. 


Vol.  and 


J,1BU 
.1,1403 
..i,  178 
.1,1080 


PCtJOfS 

Reef U,2Ml,aai 

GooM  Cr.«  Colo.s 
(See  noftes,  il,  2830.) 

GooeeCr^Kana. 00-1889 i, 

(See  ncytflB,  U,  2822.) 

GoosaCr^Ky DI>-34 1/ 

Gooa6Co«e»BId J^4S4. 1,884 

GooMCoiM,lfaM B-72 !,«• 

GoomGe^MA J-66 i,»l 

J-74- i,«31 

J-171 1,882 

J-181 *i332 

J-a83 J.338 

K-76 1,873 

GooMCr.,N.C I.-334 1,418 

M-10 1,«4 

M-113 1.«5 

M-ia6 1,466 

lf-2E3 !,«« 

€kMiMO.,B.C N-213 1,M0 

GooMCr.,Ta. lr-374 1,414 

GooMCr.,W.ira EE--183 1,«4 

Gooa0^9itB^Mt A-272 1,  » 

Goose-Fair  Cr.,  Me. A-273 *»» 

I (HH) «»1W4» 

(WW-2) 1,1«1T» 

Goose  or  Ixwt  Park  Cr., 

Colo OG-10B8 1,1W8 

Goose  FoDd^Md J-ia04. 1,840 

Goose  BapMs,  Bed  R.'  of 

tbe  North ,\  ^     KK-170-b 1,1258 

Goose B^ir.Dak... "..*..!"  KK-1S5 1,1248 

Goose Boek Passace, Me.  A-314 1,38 

Gordons  C^.,  Cal TT-152 1,li558 

Gordons  €:r.,Iirelir..! GO-492S ',1032 

(See  notes,  II,  2819.) 

Gofdona Cr., Ta. i^iio 1,412 

Gordons  Feify (HH) 1,1074* 

Gordons  Laadtns^Yt!        E-81 '»177 

Appro *■** 11,2280 

Gordons    ^-■"dtii j]    Vil 

(Inreakwater) e^i 1,208 

Gordons  Pass,  Fla.     p-318 hSTO 

Gorges,  Fort,  Me..'  11,1804,1841 

Gonacl&Cr.,M4.. jli080 '»339 

GosiienCrnll.J..  i-ao 1,200,805 

Appro *"* 11,2200 

Gosport  H^  Me A-201 ',20 

Gonla Bayou, Ijfc.., '*'"*[  B-A20 1,886 

Gould C»n Ga 0-180 1, 634 

GoaMen.  Cr., BtontV... ... .  00^605 1, 1030 

(Bee  notes,  U,  2817.) 
Gould  lAke,  Mtam. 

BridsBB 11,2238 

QouMslMno (HH) 1, 1074* 

Goiilds1tatOQ8ha,Me...  A-35 1,27 


District         VoL  and 
and  No.  page. 

CkiiiildalMM«ii8hlL,Me...  A-4S 1,27 

OoiUdaMai8hClian.,Va.  1^1 1,411 

Government  Printing  Of- 
dee,  Washington,  D.  Ci 

Buflding. 11,2090,2065 

Governors  IsM.  and  Bat- 
tery, New  York  H.,  N.  T. 

(ehsnnel  between) F-105-1 1,341 

Governors  IsM.,  N.  T F-106-1 1,241 

Gtovemocs      IsM.,     New 
Tork,N.T.i 

Appro. 11,2286 

EnlargsDieDt U,  2041,2134 

J^WtS 11,1807,1865,1881 

Governors  Bon,  Bid. lC-« 1,378 

Gowanus  B.  Chans^  New 

TorkH^N.T F-106-h 1,230 

Gtowanos  B.,  N.  T.i 

HarlMir  lines 11,2265 

Gowanus  B^  New  York 

H^N.Y F-106 1,230 

€kiwaiius Canal, N.Y....  F-107 1,216 

Bridges 11,2170 

Wrecki U,2a68 

Gowanns  Cr.  Chan^  New 

YorkH.,N.Y F>10S4. 1,240 

Gowanns  Cr^  N.  Y F-106 1,216,242 

GtaeeCr.,Md J-843. 1,338 

Grades  Cr.,  Tta.t 
(See  notes,  11, 2806.) 

Gtaanary  Cr.,  Md y-aso. 1,334 

Grafton (HH) 1, 1074* 

Grahams  Lake»  Ga 0-841 1,635 

Granby     to     Columbia, 

CongareeB N-l41-b 1,619 

Graikd  Auglalsse  Cr.,  Mo.  OO--1509 1, 1036 

(See  notes,  11, 2824.) 

Grand  B.,  Ala. R^4n 1,046 

GfandB.,Iia S>2oa. 1,682 

Giaod  Bayou,  I4i 8-154. 1,682 

8-230 1,688 

8-330. 1,688 

8-353. 1,684 

S-876. 1,684 

8-388. 1,684 

8-436 1,685 

8-447. 1»685 

«MW0. *»fi86 

8-429 i»«85 

&.4J33 '.686 

Bridges "'^^^ 

Grand    Calllow    Bayou, 

La 8-466 1,686,701 

Grand  Cairo (HH) 1,1074* 

(See  notes,  H,  2837.) 
Grand   Calumet  B.,  IIL  .  ,_^ 

andind NN-18 *»*8M 

Brid^ .......•;.. Ym 

Grand  Cane  Bayou,  La...  T-3-inin »»  "' 

(See  notes,  U,  2805.) 
Grand  Chain (CC) 


1,009* 
1,682 


Grand CoqulUeB., La....  8-201 J»^gj 

Grand  Cutoff  Bayou,  La..  S-202 ' 
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Dfftrtot  Vol.  and 

and  No.  page. 

may  Hats (OC) l^ww* 

nwsy.Kjr. DD-107 1,900 

taMyLake,La. 8-906 1, 

&-«•. I, 

nssy  PU  Bfimi.: 

Harbor  Unas 11,2266 

raasy  Souul  CliaiL«  If  . 
r.s 

Bridges il,2171«a2ia 

Wrecks 11,2908 

stlot,Fort 11,1W2 

avd  Bottom  Cr.,  Mont.  00-488 1,1030 

(See  notes,  11, 3816.) 

a?cilyBnuicli,DcL J-124. i, 

a?ell7  Branch,  Md. J-280. !,; 

J-286. I,; 

avel  Bun,  Bid 1-206 1, 

avezLs     Tlioraiiglitara» 

r.j.s 

Bridges 11,2171 

sves  Bayou (HH) 1,1074* 

sves    Bayon   Ctoaalns 

(See>  notes.  11, 2831.; 

aves  Cr.,Mo OG-1437 ..1,1006 

(See  notes,  11, 2823.) 

aveaend  B.,  N.  T. F-104 1,21^283 

Harbor  lines U,2385 

a?eyardC:ova»lld J-476 1,334 

aveynrd  Cr^  Md J-^gss 1,838 

aveyardCr^Mont OG-713 1,1090 

(See  notes,  11, 2818.) 

ajrCr^Mo OG-1468 i,1090 

ayGooaeSloofflitCal..  TT-^7 1,1666 

aysB (WW-2) 1,161T> 

aysB^Wasb WW-06 1,1616 

ayaBrancb^Dcl J-133. 1,832 

aysCr^Ga. 0-i3 USn 

aysCr^La B-67. 1,681 

aysCr^Md J-1187 i,3» 

ays  Cr^  Mo.! 
(See  notes,  U,  2823.) 

lysCr^Va I/-167 J,  412 

aya  H.  and  Bar  Bn* 

ranee,  Waab XX-13-a 1,1666 

lya  H.  and   Cbahalla 

^Waali XX-ld-b 1,1600 

lya  H.  to  Capo  Flat» 

wy.Waah XX-24 1,1666 

iys  H.  to  Pocet  8oiind« 

rash XX-13-0 1,1661 

lysH^Wash XX-13... 1,1666,1660 

Appro 11,2301 

Harbor  lines 11,2266 

lysInnCr^Md J-481 1,334 

lysPt (HH) I^IOT** 

lys   ProniTf   DcL   and 

td J-19 1,831 

lysB (WW-2) 1,1617* 

(See  notes,  11,2841.) 

VsB^Waah WW.^..i,i6i6,1661 

Appro 11,2300 

iy8Bn]i,Md JHW7. 1,338 


District  Vol.  and 

and  No.  V^' 

GrmyaBomPsa J-^744. 1,836 

GfayatenCri^W.Va: DD-838 1,061 

GraaayCr^Ky AA-386 1,880 

DD-TO. 1,060 

DD-264 1,061 

DD-288 1,061 

OnMjrCrnMo GG-1616 1,1096 

(See  notes,  U,  2824.) 

OraaajGraaaBivBIoiit...  OG-706 1,1090 

(8«e  notes,  11, 2817.) 

Groat  Bart  CrnN.C N-88 1,400 

Great  B.,N.H A-aB6 1,20 

GraatB^N.J l-is 1,300 

I-6-a. 1,301 

Groat  B.  to  Cape  BCay*  N. 

* I-13-a. 1,302 

Great  Bond*  Kana Y-2^.... 1,830 

Great  BobflmlaCr^Md...  J-630 i,836 

Great  Britalni 

Lake  Erie  regulation U,  2041,2124 

Great  Cacapon  &.,  W.  Va.  K-OO-b 1.880 

Great  Chan.,  N.  J.t 

BrldgM 11,2171 

Great  Chan.,  Ta. L-0 i>411 

Great  Chaay  B^  N.  T B-76 1,177,208 

Appro 11,2280 

Wrecks 11,2388 

Great  Covo^Md J-176. 1,833 

Great  Cr^aiaae B-180 1,70 

Great  Cr^Ta L-«82 1,414 

Great  DIamoiid  laid*  and 
Peaka  Isld«.  Bfe.  (paa- 

•ace  between) A-282hi 1,66 

Great  iManumd  laldn 
Me.s 

Forts 11,1841 

Great  Drum  I>ntn*Va....  1>47 1,411 

Great  Bss  H*  and  Bame- 
Sat  Ba^  K.  !•  (sound 

between) I-3-a- 1,300 

Great  BssK^N.l !-» l»a» 

Brldgtf 11,2171 

Great  Bgs  H.  Inlet,  N.  J.t 

Wracks «»«08 

Great  FaOe (0()h2) 1,1038* 

(See  notes,  lif  2836.) 
Great  Falle»  IK  C.t 

Flshwaya 11,2040,3071 

Great  Fans,  Mont (00-3) 1,1087* 

Great  Falie  to  Canyon 
next  below  Btubba  Fer- 
ry, Bfont^BftosonrtB...  00^3-1 1,1080 

Great  Falls  to  Three 
Forka,  Montt  Mlaaourl 
B 0(K2-I lfl«» 

Great  H.,  Culebra  uid^  .  .^^ 

p.B YY-6-a 1»1«7 

Great  HcUOatekBC«^'. A-211 .....1,38 

Great  laid.,  Bia^  „  ^^ 

Bridges "»«12 

Great  Kanawba    |^  (see 
.   KanawhaB.).... ((X3) -^'^ 
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Vol.  and 

....t,2W 
....I,M7 


Dtotriet 
andNa 

GraatKllteHtN.T 0-94.... 

Great  Kills.  N.T ChM.... 

Gremt  Lakes  (aee  North 
and    Northwestern 

lAkes) U,2041,2ia 

Appro 11,2287 

Dflscriptloa U,  9041,2124 

Discbaige 11,2041,2124 

Lerds U,  2041, 2124»  2182 

Meteorology 11,2041,2132 

Outlets,  gauging 11,2041,2131 

Ports,  forts 11,1823 

Shlpctasnnel 11,2220 

Surveys 11,2041,2122,2124 

Valley  of,  outflow,  ete U,  2041,2132 

Great  Lakes  (ship  chan- 
nel conneetlnc  waters 

of) PP^l-a. 1,1420 

Great  Lakes  (ship  canal 

toHadsonS.) RR-19-d 1,1513 

Great  Lakes  system 1,20 

Great  Lakes  to  Hudson 
B.I 

Appro 11,2200 

Great  Lakes  to  New  York 

City RR^lO-o 1, 1612 

Appro 11,2200 

Grejit  Machlpongo  Inlet* 

Va Ir«4 1,411 

Great    Machlpongo    tUt 

Va L-26 1,411 

Great  Marsh  Cr^Md J-311 1,832 

GreatBIlamI (CC) 1,909* 

GreatPeeonlcBnN.T....  F-^ 1,214 

Great  PedeeB^N.C N-IO 1,499 

Great  Pedee  B^  N.  C.  and 

8.C N-19 r.. .1,804 

(See  notes,  11, 2796.) 

Appro 11,2292 

Brldga ii,2l71 

Wracks 11,2268 

Great  Pedee  lU,  8.  C N-19 1,499 

Great  Pocket.  Fla. F^m 1,570 

Great  Pocket»Peck  Lake* 

Fla. (canal between)....  P-132 1,670 

Great  Pt.,  Mass C-83. 1,116 

Great  Pt^  Mass.  (break- 
water)  C-33 1,107 

Great  Pt.  Blp,  Mass.t 

Wrecks 11,2988 

Great  Pond,  N.T F-45 1,215 

Great     Porcupine     Cr.» 

Mont OQ-4M6 1,1030 

(See  notes,  U,  2817.) 
Great  Blgolets,  La.i 

Bridges 11,2171 

Great  lUBflass C-17 1,107 

Great  1U,N.T F.60 1,216 

Great  Salt  Pond«  Block 

IskL,B.I O-108 1,108 

Great  Salt  Pond,  B.  I C-lOB 1,184 

Wracks 11,2268 


Dlstrkc       \\ 
and  Na 

Great  Sodas  B.,  N.  T RR-44 

Great  Sodas  H.,  N.  T RR-44 

Appro 

Gres^  South  B^N.T F-e ^i, 

(See  notes,  11, 2792.) 

Appro 

Wracks 

Great  South  B^  N.  T. 
(channel       conneccinc 

with  Freeport) 

Great  South  Bn  Jamaica 
B.,  and  Peconlc  B.,  N. 
T.  (waterway  connect- 
ing)   F-CJ-b 

Great  Thwotare,  Va J-44... 

Great  Wicomico  B.,  Va. . .  K-137 i.r 

Great  Works  &^  Me A-2R3 

Green   and   Barren   Ra.,  i 

Ky.:  I 

Navigation  rules HXMLSTi 

Green  and  Barren  Rs., 
Ky.  (locks  and  dams, 

care  and  operating) BB-7-d i.*i 

Green  B.  H^  Wis MM-l4...1,!a^.>i 

Appro t3\ 

Harbor  Unes -  -| 

Wracks ..t,3 

Green  B.9  Mlch.x 

Forts 2.1c 

Green  B.,  Mich,  and  Wis..  MM-^ U' 

Green  B.«Va. S:-214 —' 

Green  B.,  Wis.: 

Harbor  lines - - 

Wracks aS 

Green  Briar  Cr.,  Ga 0-2B3 - 

GreenbrlarB.,W.Va. EE-lOB A& 

(See  notes,  11, 2811.) 

Greenbrier Cr.,W.Va.....  EE-4 -i* 

Greenbrier  B.,  W.  Va. EE-lGg. .  .-i,*i^ 

Green  C7r.,N.C 11-146 '-^ 

Green  Cr.,  Pa 1-711 = 

Green  Cr.,S.C N-97 i^« 

GreenflddBend (HH) i.-'' 

Green,  Fort,  R.  I ^^^ 

Green  H.,  Mass B-158 

Green  H.  B.,  Mass B-1S9 ^ 

Green  IskL  Bayou,  La —  8-719. *" 

Green  Jacket  ShoaU  R.  I. .  C-81-« ^  *^ 

Greenlaws  Cove,  Me. A-8S 

Green  Leaf  Bend (HH) irj" 

Green  Log  Cr^  Ga O-890 -^- 

GreenmlU,  N.  T.t  ^  ^ 

Harbor  lines ^^ 

Greenport  Bn  N.  T F-33 ^- 

Gi«enportH.,N.T F-33 U^^^ 

Appro. -^^ 

Harbor  lines -*'- 

Wracks ^^ 

Green  B.,  Ky.  (above 
mouth  of  Big  Barren 

R.) BB-7-b ^l 

Green  R.,ip. JW9 ^- 
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jyiatrkst 
and  No. 


inokU^Ej. 


Vol.  and 
page. 

BB-ll 1,896 

(CC) I,9C»* 

Appro. 11,2296 

BrfdgW «.«71 

^Mn  K,  Ky^  and  tifbiiP- 
tailM  (pnieliaM  of  Im- 
proftDMiBtof  and  tbeir 

icpair) BB-7-* I,»2 

!n«iilU,BynBiunM3r...  BB-7-o 1,894 

^naiR^fi.C N-l« i,M7 

feai&,S.C N-l« *»M0 

iiMn&,Utah 88-7 i,lM4 

iieen   K.,   Utab,   ColOn 

aadWyo B8-7 1,  IMS 

(fcenlU^a^ XX-75 1,1«5 

inen  Run  miatt  M^s 

Wracks "» 

Inen     Kim    UBbUhlp 
Station,  Md.1 

Wracks U,; 

iracnamuMd J-22. ^331 

rnons  Bajoik  Tn U-18. ^^36 

U-«2 *»735 

itMnsBianchtBId J-1004 It338 

riMnsCrnlfaH B-4» ^><N» 

rraen    Ttanbtr    Cr.,    S. 

Dak QO-aOO ^1®1 

(See  not«8,U,  2818.) 

Sreenvllle (HH) l,1074» 

SreenvfDeiN.J.s 

Harbor  Una U,2256 

}TCaiwlehB^B.I.....'.'.'."c^ 1,107,130 

C-eft. «»W0 

Appro. ^,, 11,2288 

2feenwlcliH^Conn...!r.*IMf7 '*  141,173 

(See  Dotv,  11,27112.) 

Appro 11,2289 

Harbor  lines ......../..  Ill  1 U,  2286 

Jiecnwleli  IL,  B,  I. ...... .  MqI ' ^'^^*  ^^O 

Greenwood Crnflfd .*.'*  J-80a. ''^^ 

^nggaCr^Mo ....**  qq-IIJ U^OM 

(See  notes,  U,  2813.) 

Siefolie  Bajon,  Idi 8-003. '»^7 

Sraffoiy Ijandlnc '..***  (HH) 1,1074* 

SrefoiyFt ..'.['.'.',.',  (HH)i ^'^^^ 

3RCOI7B  Bend (HH) *»  *^** 

SrsKOiya Landing.. ] '.,,,,[  (HH) ^ ^^^ 

3rejrBiUIB.,WyoI.*i!"[!]  G(}-681 U^030 

(See  notes,  U,  2817.) 

2njCknaA (HH) 1,1074* 

SreysBnjomTttuV 

(See  notes,  U,aa06.) 

Srejri  Cr.,  Md J-1085. *»339 

STe7iOi&  CfH  Moikt.*  .*..*.'.*.  OO-ttS ^  1029 

(See  notes,  U,a8itt.') 

Qftoes  Kan,  Ya L-112 '.413 

aiUnthB  CfnHiy.. .....*...  DP-290 1,961 

OitniballaCrnGa 0-96 '>^ 

QitaneaCr^Md. J-120 *»332 

(MndlaCv^B.C 1I-T9 *i«4 

QitadoolCrnH.G l^-TD U^6i 

QHndatoma  Bianeh,  Bio. .  OCh96 1,1006 


District  Vol.  and 

and  No.  page. 

Grindstone  Cr^  Mo 0(V84 1,1025 

OCh-142 i,  1026 

(See  notes,  IJ,  2813,2814.) 

Grindstone Cr.,S. Dak...  QG-663 1,1031 

(See  notes,  11, 2819.) 

Grtswold,  Fort*  Conn 11,1802,1874 

GrisslyB^Cal TT-83. 1,1556 

Grissly  Cr.,  Colo QGh-1031 1, 1033 

(See  notes,  11,2820.) 

Grocery  Crn  Oa. 0-^S3 1,536 

Gross  Cr.,Md jr-382. 1,334 

Grosse  Isle,  AUcli.s 

Harbor  lines 11,2255 

Grosse  Isle,  Mich,  (chan- 
nel west  of) PP-113 i,1420 

Grosse  Points,  SUck PP-106-b i,  1455 

Harbor  lines ii,2255 

Grosse     Points,    Mich. 

(channel) PP-106 1,1420 

Grossetote  Bayou,  La S-524 i,  685, 703 

Appro 11,2294 

iirldges U,2171 

Groton,  Conn.x 

Forts 11,1874 

Grounds,  Hlstorlex 

MaumeeVaUey 11,2040,2068 

Grounds,  Parking,  D.  C ^,  2040, 2065 

Grounds,  Public,  D.  C U>  2040,2072 

Grove  Cr.,Md j-43l 1,334 

Groveland  Park (HH) 1,1074* 

Guadalupe  lU,  Cal TT-35 1,1555 

Guadalupe  lU,  TcK U-«l 1,735,768 

Appro ii,  2206 

Bridges 11,2171 

Guayataca  lU,  P.  B YY-24 1,1686 

GuadaIaB.,Cal TT-137 1,1656 

GuamanI  B.,  P.  B. YY-7 1,1686 

Guam  H.: 

Appro :-...ll,2282 

Forte 11,1823 

OuanaJlboB.,P.B YY-IO 1,1685 

Ouanica  H.,  P.  B YY-16 1,1685 

Guano  B.,Fla P-«6 1,660 

Guantanamot 

Forts 11,1823 

Guayanllla  H^  P.  3 YY-15 J,  1685 

Gueydan  Canal,  La 8-753 *>  ^7 

GufflnB.,N.T RR-61 1,1^93 

Gulbert  Cr., S. Dak 00-358.  ..r-U  1027 

(Seenot«,li,3815.) 
Guides  to  use  of  this  In- 
dex s 

See  Immediately  follow- 
ing the  title  page  of 
each  part. 
Guildford  Courthouse}  «  awo  2092 

Monument *^'        ,^7 

GullfoidH.,Conn D-48 :*'J?; 

Gulmara  Strait,  P.  I YY-ISS '•  ^^^ 

GulonCr.,N.r E^ 

Guluan,P.I YY-113 

Guldens  Crn  N.  C M-107 

GuU   Division,    Engineer  ,  2039,2046 

Dcipartment. u,^^> 


..1,177 
.1,1686 
..i,456 


Gu 
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District         Vol.  and 
and  Na  page. 

Quit  of  Alaska. XX-132 1,1666 

Gntf  otDmvao,P.I YY-159 1,1686 

GuttotModeo (HH) 1,1074» 

(Seenot6B,ll,3799.) 

Gulf  of  Bf  CKlco.   Dallas, 

^Tex^dlstilet T  (with  map).. 1,715 

Gulf  Of  Bf  eilco.  entrance 

to    Wlttalacooebee    B^ 

Fla.x 

WieckB 11,2288 

Gntf  of  Mdlco,  FUu,  to  St. 

Marys  B.  (canal) O-610-c 1,566 

Gntf   of   Mexico,   north 

shore  (waterway) Q-25 1,611,623 

Gntf  of  Modco  to  Atlantte 

Ocean  (canal  between)..  P-l-« 1,572 

Gntf  otMeileot  Waterway 

System 1,10 

Gntf  of  Meileo,  waterway 

to: 

Appro 11,2293 

GnlfportH.»Mlss R-SS 1,646,672 

Gnlfport,  M]ss«t 

Appro 11,2204 

Navigation  rules 11,2041,2107 

Gnlfport     Slilp     Chan., 

BUSS R-87 1,646 

Gnlfport  to  Ship  Isld.  H., 

Bfiss. (channel from)...  R-87 1,672 

Gnlfport  to  Ship  IsUU, 

Bf]S8.t 

(See  notes,  It,  2808.) 

Gntf  (The),  Ta. L-66 1,411 

GulkanaB.,  Alaska. XX-144 1,1656 

GuULake (HH) 1,1074» 

GuUB (HH) 1,107«» 

GuUB.,Bi[]nn EK-104 1,1248 

Gum  Branch,  Del J-21 1,331 

J-125 1,332 

Oumbottom  Cr.,  Md J-1224 1,340 

Gumbildse Branch, Bid..  J-17 1,331 


f-^ 


District        Va  .=J 
and  No. 

OnmCr.,Ga O-2B0... 

OumCr.,Mo QKhUBl. 

(See  notes,  11,2824.) 

Onmloc  Bayou,  La 8^666. i'^ 

Gun    and    mortar   bat- 
teries       L  -i 

Ounbys  Cr.,  Md. 1-37 

Gun  Flint  Lake,  Ifhm. 

and  Canada KE-M i  > 

Gunners  Cote,  Bid. J-213 - 

Gunpowder  Bar (CC) ■  '' 

Gunpowder  Cr.,  Ky DD-194....      x 

Gunpowder  Falls,  Md....  J-40S. 

Gunpowder  B.,  Bid X-076. i*»'' 

Bridges •-'' 

GunBi,Bflch. ^.  0(X-19 !   ' 

Guns ii    • 

Gunston  Cove,  Ta K-05 (^ 

Onnters  Cr.,  AhL AA-^ '■'" 

Gunter8Ville,Ala AA-IS 

Guttenbers (HH)         U-' 

Guttenbers,  N.  I.t 

Harbor  lines ^- 

Gut,  Bftct 

Bridges 3- 

Gut(The),N.Y B-« i  ' 

Gut  (The),  South  Bristol 

H^Me A-188 1> 

GuyandotB^W.Ta EE-11 ^* 

(See  notes,  U,  2811.) 

Appro ^'^- 

Bridges il,a7i-2i::- 

Guyandotte (CC) '>* 

GuyandotteB^W.Va....  EE-il i>  ' 

GuyanB. (CC) 

Guy  Bayou,  La. 8-801 

GuysCr.,Ky DD-«5 

Gwynns  Falls,  Md X-1108 

Gypsum  Cr^  Bans 00-130 ^• 

(See  notes,  U,  2828.) 


i  'I*' 


Habana,Cuba: 

"Maine,"  ramoval  of. 11,2041,2117 

Wxecks 11,2208 

Habersham  Cr.,  Ga 0-78 1,533 

(See  notes,  11,2708.) 

HackbenyB^La. 8-404. 1,684 

Hackberry  Cr.,  Kans OCt-1334 1,1036 

(See  notes,  U,  2822.) 
Hackberry  Cr.»S. Dak....  OGK-876 1,1028 

(See  notes,  11, 2815.) 

Hackberry  Lake,  La. EMIOS. 1,687 

HackCr.,Ta. K-135 1,S74 


Hacken8ackB.,H.  J 0-6 ^^'f 

Appro l\. 

Bridges ^: 

Harbor  lines ^."Z 

Wrecks ^.^ 

Hackley (HH) ^   . 

Haddaway  Cove,  Bid J-9Si .^ 

HadleyBCr.,Cai TT-1« ^"^ 

Hacn«(The),Ta.s  ^. 

Harbor  lines ^"^ 

Haha  Branch,  Md. J-^es. '  " 

HahnvOle (HH) "-^^ 
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DMrlet  Vol.  sod 

•ad  No. 

Ct^Md ■ 

iMCr..Fto 

iinillaur,H.  Li 
See  notes  If,  SMA.) 

imH^Hawatt YY-W J,M86 

,Fort U,M0fl^l874 

liraH.,HawalL YY-i» I,l«5 

Lake (HH> I,107«» 

ipaiaoa  Landing,  H.  Lf 
See  notes,  il,2MA.) 

sBUfT^nn. AA-18 Ji,8U 

See  notes,  11,3809.) 

sBarLoelCfTenii. ...  JlA-IQO J,8I0 

isEaplds (HH> t,107l» 

Bleed  Cr^MoiU OO-flOO 1,1039 

Bee  notes,  11,  »17.) 
4ayCT^K«ns.i 
See  notes,  11,2821.) 

DryCr^Kana Q(M9B8 1>10M 

tMoonB^Cal TT-14. 1.1"* 

(BloonCr^Oa O-303 If^ 

(-nLoonCT.,N.C K-176 1»*" 

!moonCri^N.C K-800 1|*B* 

IMoonBnGm 0-«l If^ 

[PoneCrnTenn AA-S12 ^b^^ 

rvayCr^8.C.... N-IQO 1*^^ 

twmySwam9,8.C....  N-lU 1.6^ 

ItaxCr^FIa p^bt 1»*® 

tfax]L,Vto p-96 l^W* 

Bridges U,2178 

tBnuieli,Vm K-ia4 li*^* 

l<:r^Bld J..57 If  881 

K-ao i»J^ 

IsF^eixy (OG-2> 1,108B* 

l&uii^Pa j«821 1»3317 

nn^Hama R^ WMh..'.  xx-fia 1*1^** 

nbletosiCr.»Md j-^c7 *»338 

J-446." 1*334 

nhvag ^HH) 1, 107** 

nbiuir,  KaDf y-a-o* *»*** 

nbUTS^Teiim *'  aA^18 *»** 

caOton (HH) i,  1074* 

oallton CT..MO 00-1S28 1, 1<^ 

inatomF^N.T.  ..U,  1806,1881 

HarborliiMB 11,2256 

Wrecks. i 1*.2"8 

DunerCr.,La. V.\'.'b''X2. *»^^ 

mmer Cr., Pa. [\\'[  J-674. - '» ^35 

mmer8toyFork,Fft'/.'.'.  j-773. *»3» 

mmenley  Intou  Pucet 

oondfWasli. XX-69-o 1,1««7 

Appro '.'.'.['.'. 11,2301 

mmer  Smith  C»^  Oa. .  O-is- *»  ^ 

mmonassei E^  Conn   D-46 ^'^^ 

Bridges 11,2173,2233 

•a jjm 1.380 

mmonA  B^  Mlcl& pP-40. . .  A,  1419>  1432 

mmon^lald. (00-2) 1,1098» 

mom  lU,  Hawaii YY^l 1.10M 

mpUm (HH) 1,107«» 

mvtoiiIlar«Ya. ir-lCH 1|418 

Appro ll.»l 


Distrlst  Vol.  and 

and  No.  page. 

Hampton  Cr^Ta L-1Q2 1,412,418 

Bridges 11,2178 

Wracks 11,2288 

HamytopH^N.H A-2B3 1,29 

Hampton     (Jones     and 
Herbert)  Cr.,  Va.i 

Harbor  lines U,2a65 

Hampton     B.    and    H., 

W.H A-288^ lo'O 

Hampton  B^Ga 0-431 If630 

Hampton  B^BftA^ 

Bridges 11,2178 

Hampton  B^N.H A-294 1,29 

Hampton  B^Ta L-1Q3 1|418 

Appro. 11,2291 

Hampton  Boads,  Va I/-99 1,412 

Appro. 11,2291 

Porta 11,1798,1828,1921 

Harbor  lines 11,2266 

Navigation  rules 11,2041,2107 

Wrecks 11,2288 

Hauipton   Boads,   Va^ 

lamestown  Piers L-'99-b 1,418 

Hampton   Boads*   Va^ 

BflddleGromidBar ]>99 1,417 

HanalelB.s 

(Bee  notes,  11, 2840.) 

Hanaiet,  Hawaii YY-^ 1,1686 

Hanamanla  B.,  H.  I.1 
(See  notes,  U,  2846.) 
Wawam  anla  Tiandlng,  Ha^ 

watt. YY-^l 1,1685 

Hanapepe    B^    Isld.    ol 

Kaual^Hawatt YYn3&4 1,1688 

Hanapepe  H.,  H.  Ls 

(See  notes,  11,3846.) 
Bancoelct 

Hsrborllnes 11,2256 

HaneoeksCr^N.C M-191 1,466 

Bandkerehlet  Ufflitshlp. 
Hass*! 

Wiecks 11,«» 

HandlcerelileC     Shoal, 


Wxecks '!» 

Handaborot  BCIssn  Back 

B a-78-a *»®™ 

Hansinc  Dos  Iskl (HH) ^»^^^ 

HangtoK  Bock,  OlUoi 

Harbor  lines 11»2286 

Hanging     Woman     Crt 
BlonUandWyo 00-n4 1»1080 

(See  notes,  11, 2818.) 

HanklnaCr^N.C M-298 J»J* 

BannaciotoCr^N.T E-67 *»"• 

Hannah MUiaCrnFla....  P-12 •'•^ 

Hannaa  Beef,  Tei*t  ^^ 

Appro 11,  ^» 

Hannas  Beef,  Tei.  (Chan-  ^ 

neiaeross) u-8 1'TmL 

HannlbaL (HH) U^'^ 

(See  notes,  11, 28:17.) 


He 
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Distrtet         VQl.ftiid 
andNa  pa^ 

Hend«8on,K7 (CC) 1,909* 

HendenonBnlB JJ-14. 1,1284 

Hmidenon   B^   South 

Fork. JJ-15 1,1284 

Hendricks  Cr«t  Kaiis.i 
(See  notes,  il,  2823.) 

Hendricks  H.,  Me A-200 1,28,48 

Hsndrlz  Cr.,  Kans 00-1382 1,1086 

Hennenln (HH) 1,1074* 

Hennepin  Canml JJ-a(HL 1,1285 

Hennepin  Canal,  lUlnola 
B.,  to  Watertown«  . 
Bflsslsslppl  B.  (slilp  ca* 

nal) J7-a(M> 1,1238 

Henrys  Cti^  Va. E-153 1,374 

Hensleys  Shoals (00-2) 1,1038* 

Herbert  Cr.,  Ta.: 

Harbor  lixifls U,: 

Herbert  Bun,  Md. J-1106 l,i 

HerbB^Ga. O-04 1, 

Herculaneum. (HH) 1,1074* 

Herds  Cr^Ga. O-dSl 1,536 

Hereford  Inlet,  N.I 1-25 1, 

Wreda U,; 

Hereford  Lighthouse,  N. 
J.t 

Wrecks 11, 

HenlnsCr.,Va L-137 1,412 

Herman  H.,  Me A-216 1,28 

Hermann (OQ-2) 1,1038* 

Hermaphrodite    Cr.,    S. 

Dak 00-887 1,1098 

(See  notes,  II,  2815.) 

Hermitage, Ga. 0-4S2 1,590 

HeroH.,Vt B-«) 1,177 

Hero  IskL,  N.  T.s 

Appro 11,2280 

Hero  Islds.,  North  and 
South  (channel  be- 
tween)  E-79 1,177 

Heron  B.,  Ala 11-56 1,646 

Heron  Bayou,  La B-385. 1,684 

Herrleks  B.,  Me A-76 1,27 

Herring  B.,Md K-2 1,373 

Bridges 11,2174 

Herring  Cr^Md J-532. 1,335 

K-« 1,878 

Herring  Gut,  Port  Clyde 

H.,Me. A-154 1,28 

Herring  Bi,  Mass B-200 1,70 

B-905 1,70 

0-6. 1,107,108 

Herring  Bun,  Md J-282. 1,388 

J-1OT4. ....1,380 

Herrlngton  Crn  Md J-482. w... 1,834 

Herrs  Island,  Damt 
(See  notes,  11, 2812.) 

Hersheys (HH) 1,107«» 

Hewlett  B^N.T F-74 J,  215 

Heybours  Bayou,  La. S-744 1, 687 

Hlawasee  B.,  Tenn.x 

Appro U,2206 

(HH) I,ia7«» 


V«is 


aodNa 

Htekmaa  Gr.,  xy. 

Hkkman  Crosshig  (HH): 

(See  notes,  U,  2832.) 

Hiekory  Branch,  La. 

Hkkoiy  Chute (HH).. 

Hiekory  Core,  Bid J-2lt... 

Hiekory  Cr^  Mo GG-163 

Hkkoiy  Cr^  Tenn. AA-UB 

Hicks  Bnn,Fa. J^TBA. i: 

Hlgan,P.I YY-175 -!a 

Hlgghis  Slough,  Waah.s 

Bridges 

nghbank  Cr.,  S.  Dak. . . . 

(See  notes,  11,2818.) 

Hlghcdfl  H.,  Wis , 

High  Hm  Cr.,  S.  C N-197.. 

High  Isld^CTi^  Bonn KK-142 

Highland, (HH).. 

Highland  Bayou,  Tex V-Zl j.i;- i 

HIghwood  Cr.,  Mont. 00-5SI X^ 

(See  notes,  11, 2816.) 

HniCr.»Fa. 

HUlebrandt  Bayou,  Tna 

Bridgsi J 

HtDemian. <0C) -1 

HlltoB.,Ta. 

HOIsboro  B.  and  B.,  Ftaks 

Appro. 

HOIfbotoBiyFla. 


:s 


»»i 


\ 


(Sea  notes,  11,9309.) 

Bridges X^ 

Harbor  lines i 

Navlgatiaaniks Ji»scJ 

Wrecks J: 

HOIsboro  Inlet,  Ha P-147 

HlllaboioB«IlBL P-148 


.,i 


Bridges x: 

Harbor  Unes i.- 

Wrecks J.^ 

Hmsborough  B.,  Fla P-106 J-' 

Hills  Cr^N.C 

HUlsCrnPa. 

HIU  Slough,  Cal TT-i5.. 

TT-ioa. 

HOIS  Pt.  Core,  Bid 

HIU  Valley  Cr.,  Pa 

HlloH.,Hawatt YY-33..J,»<»* 

(See  notes,  11, 2816.) 

Appro -• 

Harbor  lines i- 

Wiecks x5^ 

Hllongos,P.L YY-U7 i-- 

Blnds  Cr.,  Tenn AA-iei ^'^ 

Bines  Cr.,Tenn AA-154 J-' 

Bingham  H.,  Blass B-14S IV 

Appro i* 
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DMrfot  Vol.  and 

and  No.  page^ 

tiiifsCr.,cai. TT-<nr. J,im 

tings  upon  HadsoDf 
T.J 

Jvbor  lines 11,3806 

:liCaiiaJ,Ls 8-484. 1,866 

JieeCr.,BlM8 B-aol 1,70 

thc«B (HH> 1,107«> 

;lieeS.,Teiiii AA-4 1,8U 

Ippro 11,2296 

Jridges 11,2174 

;Ue  lU,  Tom.   ami 

ss AA-4 1,848 

duCoveiMe A-400 1»a8 

Cr^S.l>alL 00-846 1,1061 

Cr.,  9.  Dale*  Nebr.,. 

d  Wyo.: 

See  notes,  11, 9819.) 

haway (HH) 1,107«» 

haways    Cioaalns 

IH): 

;Sm  notes,  11,  2831.) 

Slouch,  Waah XX-«7 1,1666 

tens  (Atlanttc  Ocoui 

nth  of) L-17^L 1,434 

li-lTH 1,436 

terasInJet,N«C M-66 1,464 

M-a61 1,456 

itovcr,N.C. M-18 1,454 

•ncnie),!!)*. J..60flL 1,334 

Tsde Grace &»9Id....  7-656-«. 1,365 

Appro U,2291 

n    de    Grace,    Md. 
Iwve  and  below),  Sns- 

ichannaB J-6S6-a. 1,868 

»»llanlslds YY(wlthmap>^1686 

(See  notes,  11, 2845, 2846.) 

Appro 11,2301 

^orts 11, 179^  1609^1610!,  anS 

Harbor  lines ...11,2366 

a«archUghts :. 11, 1811 

fllt«.  torts 11,1813 

»aUIskL,HftwaU. YY-^ 1,1686 

vCr.,Fla P-73 1,569 

WS¥me,Ky (C5C) 1,909* 

vkCban^FbL P-173 1,570 

wkCwt,MA J-1065 1,330 

vkCr^Mbin. KK-148 1,1248 

vUnsCrnGa 0-429 1,636 

»^*hN.C M-317 1,466 

HhomCove,Ald J-1054. 1,830 

^Cr.,]mnn. Jj^j5. ..1,1234 

KK-110 1,1248 

rCr^Mont.1 
(See  notes,  11, 2817.) 

Pdenlsld. (WW.3) 1,1617* 

resCr.,110 00-203 1,1026 

r*Fort,Kan8a 

Latitude  and  longitude 11.2041,2122 

rHnN.Y.j 

(See  notes,  U,  2788.) 

rlAkeauaL,Mlcb...  PP-12. 1,1410 

PP-13 1,1410 

yUlce,Mlcb PP-d-b 1,1427 


Dlstriot         Vol.  and 
and  No.  page. 

Hasmee  flHongli,  QNt W-« 1,1SQ3 

amrsCr.,Lft R-9B^ 1,647 

Haj Stack Bnnelu Bid...  J-096u ....1,338 

HaywardCr^lfaM. B-142 l,70 

HajwaidCr^N.C M-184. 1,456 

Haj(Weat)H^N.T D-10 1,141,146 

(See  notes,  11, 2788.) 

Ha8aidCoi«,Bitt. 7-43 1,381 

HaaelRon,  Va. K:-207 1,874 

Haaelwood,  Fail 

Harbor  lines ii,t28A 

HaaletsCr^Oa.... O-IU 1,534 

HeadH^Bfe A^ ^*^ 

Head  of  PMses  to  Cabo 
(HH): 

(See  notes,  11, 2838.) 

Heal7  lU,  Alaska XX-aol *,1666 

Heart  1U,N.  Dak 00-774 1,1031 

(See  notes,  11, 2818.) 

Heath  Cr^Mlsa JJ-as I,l»4 

HeatlisCrtMo^t 

(See  notes,  11, 2888.) 

HeatSpilnsCr.,Mo GG-36 .-.1,1026 

Heckmannlsid (00-2) 1,1038» 

Helena (00-2). i,1088» 

(HH) .1,1074» 

HMnia,Mbmi. (CKM)- ^»^^^ 

HeUCr^Kans.! 

(See  notes,  U,  2882.) 

HoUCr^Va I/^» '»*** 

HellenGttt,Md K-U 1,373 

HMtansCr^Bid. K-12 1,873 

He0er8Cr^S.C N-171 1,600 

HeU for  Certain  Cr^Ky..'  DD-72 ..1,9a 

HeUGate(CoiiiniblaB.)..  (WW-2) 1, 1617* 

(See  notes,  11, 2841.)  ,      ^ 

Hd^atcGa 0-118 l.»4 

HeUOatcN.T E-H ..1,84 

Bridges »;^ 

Harbor  Unas 11,2886 

HeU  Hole  Swamp,  S.C....  N-229 1.600 

HrtI   Boaiing  Cr^  Wyo. 

and  Mont «<>-«" ^^^ 

(See  notes,  11,2817.)  ,  _. 

HMnkMkCr.]^ J-7^ '?! 

HfaniwteadB^N.T F-71 U^ 

Hennpotead    B«t    N.    Y., 

Broad  Clinn 

Hampetead    B,,    N.    Y.,  ««,««» 

Woodsburs  Cban F-76 *'5*'?J? 

Hempstead  H^N.T ^"*  ••;.*.'..  -U,^ 

Appro JL2280 

Wrecks '*^ 

Hen  and  Cblcken  Ulgbt- 

8lilp,AIa8S.t  012289 

Henderson  B.,N.T BR-67 1,1« 

Henderson  B^  Waafa.! 

Bridges - "• 

Henderson  H^t  N.  T«i  ^^ 

HendersonUid (CC) -*»**• 


F-72.'. *.»* 


He 
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Dtokriet         VoLuid 
and  No.  pa^ 

H«iidflnon,K7 (CC) 1,900* 

HendenonBi^III JJ-i4. i»i284 

Hendenon  B^   Soutli 

Fork. JJ-15 1,1284 

Hendricks  Cr«»  Kaiu.i 
(See  notes,  11,3823.) 

Hendricks  H.,  Me A-200 1*38,48 

H0ndrizCr.,Kans 00-13S3 1,1085 

Hennepin (HH) 1,1074* 

Hennenin  CanaL U-a(HL 1,1285 

Hennepin  Canal,  Illinois 

B.y  to  Watertown«  . 

Bflsslsslppl  B.  (ship  ca* 

n»l) J7-ao-b 1,1235 

HeniysCrnVa E-163 1,374 

Hensleys  Shoato. (00-3) 1,1038* 

Hertiert  Cr«,  Ta.: 

Harbor  lines 11/ 

Herbert  Bun,  Md. J-1106. l,i 

HerbB^Ga. O-04 1, 

Herculanenm. (HH) 1,1074* 

Herds  Cr.,Ga. O-dSl 1,536 

Hereford  Inlet,  N.  J 1-36 1, 

Wracks 11,; 

Hereford  Ugbtbouse,  N. 

Wracks -...M,; 

HenlnsCr^Va L-137 1,413 

Hermann^  Me Ao210 1,28 

Hermann (OG-2) 1,1038* 

Hermaplirodlte    Cr«,    S. 

Dak 00-887 1,1098 

(See  notes,  11,2815.) 

Hermitage,  Ga. 0-4S2 1,585 

HeroH^Vt E-80 1,177 

Hero  IskL,  IT.  T.s 

Appro 11,2280 

Hero  Islds^  North  and 
South  (channel  be- 
tween)  E-70 1,177 

Heron  B^  Ala 11-56 1,645 

Heron  Bayou,  La B-385. l,68f 

HerrieksB^Me A-76 1,27 

Herring  B^Md K-2 1,373 

Bridges 11,2174 

Herring  Cr.,  Md J-^32. 1,336 

K-50 1,373 

Herring  Gut,  Port  Clyde 

H.,Me A-154 1,28 

Herring  B;,  Mass B-200 1,70 

B-306 1,70 

C^ 1,107,108 

Herring  Bun,  Md J-282. 1,338 

J-1OT4. 1,338 

Herrlngton  Crn  Md J-482. ^....1,334 

Herrs  Island,  Dam: 
(See  notes,  11, 2812.) 

Hersheys (HH) I,107f» 

Hewlett  B^N.T F-74 1,216 

Heybours  Bayou,  La.  ^ . . . .  S-744. i,  687 

Hlawasee  B^  Tenn.t 

Appro 11,2206 

mekman.. (HH) I,ia74» 


andNa 


HJckiMMiOnBy. 

Hickman  Crosstaig  (HH): 
(See  notes,  U,  2833.) 

Hlekoiy  Branch,  La. 

Hkkoiy  Chute 

Hickory  Core,  Bid 

Hickory  Cr.,  Mo 

Hkkoiy  Cr.,  Tenn. 

Hicks  Bun,  Fa. 

Hlgan,P.I 

HIggins  Slough,  Wash.! 
Bridges 

Hlgfabank  Cr^  B.  Dak. . . . 
(See  notes,  11,2818.) 

HlghcBS  H^  Wis 

High  Hm  Cr^  S.  C 

HlghIsld*Cr.»M]nn 


PI 

I 


CHH).... 

J-219 

GG-162. . 
AA-1S8.. 

J-7S8 

YY-175.. 


,.i.l 


00-7K. 


Highland  Bayou,  Tex — 
HIghwood  Cr.,  Bfdnt 

(See  notes,  11,8816.) 

maCrtPa. 

HiOelwandt  Bayou,  Tsbt 

Bridges... ......••. 


[-21^. 
N-197.... 
KK-142.. 
CHH).... 

U-31 

00-551.. 


(OC), 


HUtoB^vVa. 

HOIsboro  B.  and  Bn 

Appro • 

HilMiotoB.ina 


. .  - 1 


P>38&-b. 


(8eaiiolei,il,3188.) 

Bridges 

Harbor  lines i- 

NavlgatlonrakB ii.3M: 

WreokB 

mnsboffo  mist.  Via. p~i47 

HID8lMMOBi»nL P-148 


P-288-b 

P-aS8-d 

Bridgn i- 

HaiborUnes •^' 

Wrecks ^  - 

Hillsborough  Bi,  Fla P-106 

HinsCrnN.C M-05 

HlllsCr.,Pa. J-673. 

HIU  Skvugh,  Cal TT-45. - 

TT-103. -• 

HOIS  Pt.  Cove,  Bid J-34S. 

Hill  Valley  Crn  P» 7-888. 

HUoH^Hawail YY-73..J,lt^ 

(See  notes,  11, 2846.) 

Appro ^  * 

Harbor  Unes - 

Wrecks -- 

Hllongos,P.I. YY-117 

Hinds  Cr^  Tenn. AA-ia ^'* 

Bfaies  Cr.,  Tenn AA-IM 

HbighamH.,Maa8 B-145 '^' 

Appro., • *"^ 


«4 
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Ho 
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Dtotriet  Vd.  and 

and  No.  paga. 

Dkioii  Cr^  Mb 00^85 1,1006 

(See  notes,  11,2818.) 

vasseeE^TBim AA-IS 1,866 

AA-C7 i.87D 

(See  notes,  11,2810.) 

Appro 11,2206 

Bridges U,ai74 

rassee,  Tomanefb  and 
^vamuh  Bs.,  Ga.  and 
^enn.  (canal  eonnaet- 

tftaeadwatatt) 0-9-J 1,647 

nissee  B^  Tnm^   N. 

L,aiid6a AA-«7 1,848 

nssee  B.  (**Ttanspo^• 
ition  Boataa  to  8fl»- 

Mid") AA-1»^ I,86» 

idandBuuPa j:.74A. 1,338 

bbsCtnKaiu QQ-ia64 1,1086 

(See  notes,  11, 2828.) 

beSoii]id,Fla p-ias 1,670 

boken*  N.  J.  (In  fnmt 

t) E-48-0 1,196 

ckomockB^yMa A-900 1,38 

ekomoekClian^Ma...  A-170 1,28 

dgesCrnN.C lr«l 1,418 

d«wCr.,Va L-190 1,413 

dsklns  Cove,  Hfaaa B-74 1,60 

filer  Cr.,Va. L-17a..; 1,412 

8aiuCr.,F1a P-28 1,660 

Bridges 11,2174 

Harbor  lines U,22S6 

SUuCr^tlnd DIV406 1,068 

gartyCr^Tenn AA-362 1,850 

(vtyB^AIaaka. XX-231 1,1667 

«*>»«k (HH) 1,107^ 

«  Bayou,  La a.:«78 1,687 

B-801 1,687 

fl-747. 1,687 

VCr^lHd j-273 1,833 

J-584. 1,335 

lglioleCr.,Md X-ao5. 1,334 

ifIsld.B.,N.C H-229 1,466 

VisU.  Ledge,  ]IIe.s. 

^°rt8 11,1841 

«l8kL,ya.x 

^"«^ 11,2280 

flesCr^Mo 00-1480 1,1036 

(See  notes,  II,  2824.) 

VNeekCr^Va L-125 1,412 

CPenCr^BId j-ioea 1,330 

fiBaekBar (WW-2) 1,1617* 

CSIoiigh,Cal UU-48 1,1677 

*ll„Waali xX-80 1,1655 

JoB^Wash XX-U 1,1666 

<0aiulCr.,Kan8 00-1366 1,1035 

(See  notes,  11,3828.) 

5|nd»iCr,Pa. H-IO l,7n 

T^^H^^ncll 00-22...!,  1377,1388 

^PPf* 11,2398 

Navigation  mtos 11,3041,2107 

«M<I»  Braneli,  Md J-J925 1,338 

^«^*^Md '-^^ *'332 

'^"^™» (HH) I,ip74» 


DMriot         Vol.  and 
and  No.  paga. 

HoOyCr^Ky. DI>-16B 1,060 

HoOrCrnMd J-1163. 1,330 

Hoa7Cr^S.C N-102 1,600 

Hoa7  B^  Uit  Fork,  W. 

Va EE-148 1,284 

Holl7B^W.Va. EB-146 1,284 

HoUjrBoadDock (WW-3) 1,1617* 

HoimaaB^Ma. A-ia 1,27 

Hobnaa  Bayou,  La R-06-fl. 1,647 

B-108 1,647 

Hotmaa Cr^ Mo O0-188 1,1026 

HolmaaHola,AIaaa 0-27. 1,112 

HMmeaB^na Q-33 1,611 

Q-83-b 1,837 

(SeanotaB,ll,2B01.) 

HMnieaB^na.andAla..  Q-33 1,636 

Q-88^ 1,626 

Appro. 11,2398 

Holmaa    B^    FUk,   from 

▼aRumtoltamotttli....  Q-38-c 1,637 

Holaton  B.^  Tenn AA-JS 1,866 

Holaton  Bi^  Tann.  and 

Va AA-113,  ...1,840^  874 

Appro 11,2296 

BridgBB 11,2174-2176 

Holla  BldsaOvt,Md J-166 1,832 

HomaaaaaaB^na P-838 1,671 

HomaaaaaaB^na P^sao 1,671 

HomaCttjr (CC) 1,900» 

HomaCr^Va. DD-370 1,961 

Homa  Portal 

Forts M»18» 

Homor (HH) l,l(J7^ 

Homatavflle  to  Jnnetion 
of  UtOa  Bn  Aric  and 
Uoiv  and  Uio  SU  Fran* 
dt Y-62 1,1 

Hbmaataad  Br^  Pa.i 

Harbor  Udm "» 

Hominy  Brancli,  Mo 00-86 1,1026 

Hominy  Cr^W.Va. EB-U7 1,984 

HomlyBapida (WW-2) I,i6m 

(See  notes,  11,2848.) 

HdUoeliltto (HH) 1,107«» 

Homochltio  DIatriet  (HH): 

(See  notes,  11, 2882.) 

HoinoclitttoBnLa.t 

^     ^  11,2394 

HomShtttoiuMiV.!!'.  &-382. 1.683,604 

HomoaaaaaB^Fla P-8B8 ,«4 

Homoaaaaa  Bn  na P-3aO «,»* 

HomOcobauH^Hawatt...  YY-60 MM* 

Honda  B.P.I YY-143 MJW 

Honeyeomb  Cr^  Ala AA-201 .i.8« 

HoneyCrnKana 00-1178 1,1034 

(See  notes,  11, 2821.> 
Honey  CrnNobr 00-1125 1,W« 

(See  notes,  11,3821.) 

Honey  Cr«,  Mo.i 

(See  notes,  11, 2818,2814.) 
Honey  Cr.,  Mo.  and  lowas 

(See  notes,  U,  3814.) 
Honey  Cr^N.C I/-847 »»«* 


Ho 
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District         Vol.  and 
and  No.  pa^B* 

Honey  Cti.,  Oliio DD-411 1,962 

Honey  Cr.,  Pa J-862 i,837 

Honeygo  Bun,  Md J-1050 i,330 

Honga  B.,  Md J-202. 1,333 

Honker  B.,Cal TT-78 1,1565 

Honolpu  Landing,  H*  I.t 

(See  not«s,il,  2846.) 
Honokahau  H««  H.  I.: 

(See  notes,  11,2846.) 
Honolulu  B^  H.  I.t 

(See  notes,  ii,  2846.) 

Harbor  lines 11,2206 

Honolulu   Engineer   De- 
pot, H.I 11,2030,3045 

Honolulu  H.,  HawaU YY-45 1, 1085 

YY-15 1,1688 

(See  notes,  11,2846.) 

Appro 11,2287,3301 

Forts 11,1833 

Harbor  lines 11,2356 

Honolulu,  Hawaii  (recla- 
mation of  Quarantine 

laUL) YY-4S-b 1,1680 

Honuapo  H.,  H.  L: 

(See  notes,  11, 2846) 

Hood  Canal,  Wasli. XX-47 1,1666 

Hood  Fork,  Ky DD-234 1,960 

HoodB (WW-2) 1,1617* 

HoodB.,Oreg W-79 1,1568 

HoodB  Canal  to  North  B., 

Wash.,  Puget  Sound....  XX-62-d 1,1668 

Hoods  Cr^N.C M-^1 1,456 

Hook  Canal,  N.  Y.i 

Bridpes 11,2175 

Hook  Cr.,N.  Y F-80 1,216 

Bridges U,  2168,2175 

Hookena  H.,  Hawaii Y  Y-81 1, 1686 

Hookton  Slough,  Cal TT-177 1, 1556 

Hooper  Cr.,  Nebr GG-1133 1, 1034 

Hooper  Strait,  Md J-173 1, 333 

Hoopers  Strait,  Md.: 

Wrecks 11,2289 

Hoop  Pole  Cove,  Mass 3-76 1, 69 

Hoopuloa  H.,  HawaU YY-€0 i,l686 

Hoopuloa  Landing,  H.  I.x 

(See  notes,  ii,  2846.) 

Booster  Cr.,  La T-2-1 1,717 

Booster  Cr^  Tez.i 

(See  notes,  ii,  2806.) 

Hoover  Cr.,  Bans Q  (3-1359 1, 1035 

Hop  Bottom  Cr.,  Pa J-635 1, 335 

Hopefleld (HH) 1,1074* 

Hopelleld  Bend  (HH): 

(See  notes,  li,  2831.) 

Hopkins  Cove, Md J-174. 1,333 

Hopkins  Cr.,  Md J-1061 i,  339 

Hoppow  Cr.,  Cal TT-198 1,1566 

Hoqulam  B.,  Wash XX-22. .  .1, 1655, 1662 

Appro 11,8301 

Bridges 11,2175 

Harbor  lines U,  23S6 

Hoquarten  Slough,  Oreg.  VV-62 f,  1503 

Hombam  Cove,  Me A-160 1,38 


District 
and  No. 

HtenerCovebMA J-4n... 

HomH.,Ta. K-360.. 

Horn  laid.  H^Al».s 

(See  notes,  II,  3S08.) 
Horn  laid.  H^tBUas R-63... 

Appro. 

Wrecks 

Horn  Uld.Psa8a,  Ala. R-61... 

R-63... 

R-63-b. 
Horn  laid.  Past,  Mlaa»z 

Appro. 

HoKSclirldge  Cr.»  Md J^.... 

HoneBr.Cr.,Va L-132.. 

HoneCr.,na. P-1I8... 

HoneCr.yGa 0-126.. 

0-329.. 
0-380. . 

HoneCr.,B7 DD-«.. 

Horse  Cr.,Mo.s 

(See  notes,  U,  2834.) 
Horse  Cr.,  Manti4 

(See  notes,  U,  2817.) 
Hone    Cr.,    Nebr*    and 
W70.: 

(See  notes,  11, 2820.) 

Horse  Cr.,  Tenn AA-zn. 

Horse  Cr.,  W.  Va DD-304. 

Horse  Cr.,  Mont. G(r-642. 

Horse  Cr.,  Nebr. G(}-971. 

Horse    Cr.,     Note,    and 


Wyo 

Honehead  Branch,  Md.. 
Hofse  Head  Cr.»  N.  Dak.. 

(See  notes,  11, 2815.) 
Horse  Head  Cr.,  S.  Dak.. 

(See  notes,  11,3819.) 


J-1104.... 
GG-390.. 


Hone  landlDc  Cr. 

Hone  Mountain  C^. 

Horse  Neck  Pt.,  Bfan  t 

(See  notes,  II,  2786  ) 
Hmm  PraMe  Cr.,  Mont... 

(See  notes,  11, 3816.) 

Hone  Shoe  B.,  Minn 

Horse  Shoe  Bayoo*  Tei.i 

(See  not«,  11,3805.) 

Horseshoe  CovB^  Mei 

Horse  Shoe  Ct.,  Kans.i 

(See  notes,  II,  3831.) 

Horseshoe  Cr.,  Nebr. 

Horseshoe  Cr.,  Wyo 

(See  notes,  II,  3830.) 
Horse  Shoe  LAkeb  Miss .. . 

Horseshoe  Lake,  Miss 

Horseshoe  Lead,  Va. 

Horse  TaO. 

Horsetail  Cr.,  CokM 

(See  notes,  U,  3830.) 
Horsetail   or    Clear  Cr^ 

Colo 

Hone  Thotooghtan,  N. 
C. 


GG-8S0. 

{ETD... 
K-34.... 
TT-156l. 


GG-Sn. 


LL-fi.. 


A-82. 


GG-ise 

QG-m. 


X-4... 
L-13.. 
(HH). 


QG-m 


1/^. 
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Dbtrlot         VoLand 
and  No.  page. 

aoisB (HH)..1,1074»,1078» 

(See  notes,  U,  2827,  2828, 

2832.) 

[lolsIUArlcandOkla.  YS 1,818 

riolsB.,IU. W-3 i,1234 

NN-1 i,13« 

NN-1-* :.i,13« 

NN-l-c i,1363 

(See  notes,  11,2886,2837.) 

Appro 11,2298 

Bridges U,  2177-2178 

Navigation  rules U,  2041,2107 

Snag  boats  and  dredges,  appro 11, 2285 

Wrecks 11,2289 

aois    B.    and    Peoria 

Ake«I]Li 

Harbor  Unas : 11,2256 

aolsBnOieg V.V-9 M,  1583 

nols  B.  to  Lockport: 

Appro. ,  for  survey 11 ,  2283 

aois  B.  to  Watertown, 

Usslsslppl  B.  Hennepin 

;anal(alilp  canal) JJ-20-b 1,1236 

nois-Wlsconaln (HH) 1,1075* 

aois-Wlsconaln    State 

ne KK-2 1,1247 

istrations 1,14 

acoH^^Waali WW-71-a 1,1652 

Harbor  Unes 11,2256 

perialBnFIa P-224 ....1,570 

jiabaB (WW-2) 1, 1617* 

nabaBnOreg W-86 1,1603 

provements,  waterway: 

Non-United  States  work 11, 2041, 2100 

uraamB.,P.I YY-149 1,1686 

lependenee  Cr.,  Bans . .  Q(}-1162 1, 1034 

(See  notes,  11, 2821.) 

lependenee.  Fort,  Ma^s U,  1805«  1855 

lex«  Beporta,  Chief  of 

inglneera,  U.  S.  Army: 

Congressional  authority 1, 7,9 

* '  Raymond ' '  edition 1,9 

"Robert"  edition 1,9 

liana  Chute (CC) 1,909» 

UanaH^Ind NN-22 1,1367 

Appro 11,2208 

liana  H.  Canal,  Ind.: 

Bridges U,2178 

llanB.,Fla P-333 1,571 

llan  Bayou,  La S-131 1,682 

S-581 1,686 

S-841 1,688 

Han  Brook,  Mass B-172 1,70 

Uan  Brook,  N.  T E-37 1,177 

Uan  Coulee,  La S-758 1,687 

Uan  Cr.,  Ala AA-205 1,860 

UanCr^Fla P-160 1,670 

llanCr.,Ga 0-303 1,536 

0-366 1,535 

Uan  Cr^  Iowa. QQ-255 1,1027 

GO-276 1,1027 

(See  notes,  11,2814.) 


Distriet  Vol.  and 

and  No.  page. 

Cr^Kana 0(2-1231 1,1034 

OCh-1335 1,1035 

(See  notes,  11, 2821,2822.) 

Cr^Ky DD-62 1,060 

DD-181 1,960 

Indian  Cr^La S-854. 1,688 

Indian  Cr^Md J-262. 1,333 

K-27 1,373 

Indian CrnBUnn. JJ-45 1,1234 

Indian  Crn  Mo OG-1411 1,1036 

GCh-1496 1,1036 

Ci^    Mo.    and 

,t 
(See  notes,  11, 2828.) 

Indian  Cr^N.T F-4» 1,216.233 

Indian  Cr^N.C L-238 1,413 

M-322 1  456 

Indian  Cr^N.  Dak 0(2-763 1,1031 

(See  notes,  11,2818.) 

Indian  Cr.,  Pa FF-17 1,1003 

Indian  Crn  8.  Dak 00-868 1,1031 

(See  notes,  11, 2818,2819.) 

Indian  Cr.,  Tenn AA-163 1,840 

AA-222 1,850 

AA-266 1,860 

AA-206 1,860 

Indian  Cr^Ta E-152 1,374 

L-196 1,412 

DD-260 1,961 

DD-267 1,061 

Indian  Crn  W.  Va EE-26 1,968 

EE-107 1,984 

Indian  Cr^Wyo QQ-IWB 1,1033 

(See  notes,  11,2830.) 

Indian  Fleld  Cr.,  S.  C N-222 1,600 

Indian  Fork,  Ohio DD-373 1,962 

IndlanH.,Ind NN-22 1,1349 

Indian  H.,BIe A-ao 1,37 

Indian  HOL (CC) 1,909* 

Indian  laid.  Slouch,  N. 

C M-102HI 1,465 

Indian  Key  Chan.,  Fla....  P-186 1,570 

Indian  Key,  Fla.i 

Bridges U,2178 

Indian  lands (HH) 1,1075* 

Indian  Mound  B.,La S-162 1,682 

Indian  Pass,  Fla P-320 1,571 

Q-27 1,611 

Indian  B^  Conn D-45 1,141 

D-62 1,141 

Indian  Bn  Del 1-77 i,  299,325 

Appro ii,2290 

Indian  Bn  Fla P-112 1,570 

Appro 11,2293 

Bridges 11,2178 

Indian  B.,  Fbu,  and  con- 
necting waterways P-112 1,585 

Indian  B.  Inlet,  Del 1-75 1,200 

Indian  B.  Inlet,  Fla P-IU 1,570 

Indian  Bn  Me A-23 1,27 

Indian  B.,  Mass B^SO 1,60 

Indian  B.,Mlch PP-34. 1,1410 

Bridges 11,2178 


Hu 
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Hiintiiiir  Cr^y 
Huntinir  Cr.» 


DifltriDt         VoLnd 
and  Mo.  page. 

AA-187 i,8« 

K-92 i,s73,aeo 

K-233 1,S75 

Hantlii8llcldCr«,Md J-COO. 1,884 

Hantlnston  B«,  N.  T F-14 1,216 

Huntlnstoii  Br.  to  Seven 
Devils  intnlng  district. 
Snake  B.  (upper)*  Idi^ 

ho W-84-C 1,1«U 

Huntington  Cr«»  Pa J-7D8. J,3a6 

Huntington  H.»  Ix>ng  Is- 
land, N.T F-16 1,210 

Huntington H.,N.T F-16w 1,216 

Appro 11,2380 

Hunts  Cove,  Va K-19L 1,874 

Huntsdale (00-2) 1,1088*. 

Hunts  Pt^  N.  T.S 

Harbor  lines 11,2256 

Hunts  Bun,  Pa J-780. 1,337 

Huron  B.,  Mteh LL-48 1,1266 

Huron  H.,  BilctL PP-81 1,1410 

Navigation  rules , 11,2041«2107 

HuBon  H.,  Ohio QQ-18... 1,1461, 1471 

Appro 11,23Q0 

Bridges U,  2175-2176 

Wrecks 11,2260 

Huron,  Lake  (waters  con- 
necting with  Lake  Su- 
perior)   PP-l-b 1,1421 

Huron  B.,  Bilch PP-llO... 1,1420,1466 

Huron  Bn  Ohio QQ-10 1,1461 

Bridges U,  2176-2176 

Hursley  Cr.,  Bilch PP-0. 1,1410 

Hurst  Branch,  Ky DD-86 1,0fi0 

Hurst  Cr^Md 1-260. 1,333 

Hurricane (HH) 1,1074* 

Hurricane  Bend  (HH): 
(See  notes,  11, 2888.) 


District       Vt  ^: 
andNa        p&.. 

Hmricane Branch, Ky....  DD^ 

DD-106 :*. 

HiiiricaneCr.,Md GG-U6 i.:. 

(See  notes,  11, 2818.) 

Hurricane  Cr.,  Ind BB-2) i« 

Huiilcane  Cr.»  Ky DD-247 *. 

Huirieane  Cr^  La &-2S3 iv. 

8-838 ." 

S-855 :•> 

Hunieane  Cr^  Tenn KA-m :.'< 

Hunieane  Cr^  Va DD-2sg if. 

Huiilcane  Field  (HH): 

(See  notes,  11,2888.) 

HunieanoFork,  W.Va...EE-lB <  f^ 

Hurricane  Isld. (CC) l:-"* 

Hurricane  Sound, Me....  A-UO > 

Hnshpnekana. (HH) i  v 

Hnshpnekana  Bayou, 

Miss X-18 i^' 

Hushpnckney  Cr.,  Mo... .  00-1177 

HnsllaB.,Aiaaka XX-233 

Hutchinson  Hi,  N.  T E-15 U"  •. 

Bridges -' 

Hutchinson,  Kans Y-3-c "'^ 

HJradnth     remotal    (see 

P-l-b,ei572). 
Hyannis  H.,  Masses 

Wrecks ^ -"* 

Hyannis  H.  of   BeCuge, 
Mass C-« i'*  ' 

(See  notes,  11,2786.) 

Appro D.> 

Hyeootet  B^  Ta.  and  N. 

C Lr*0 

Hylebos  Cr.,  Wash XX-n 

Bridges 

HymeUa. (HH) 

ByiierCr.,Pa. i-TW. 


Iba,P.I 

Iberi»-St.  Mary  Canal,  La. 

nasco. 

fllganB.,P.I 

nog,P.I 

nollo,P.I 

nianaB.,P.I 

metes  Bay  des,  La.s 
(See  notes,  U,  2804.) 

nUnols 

minols  and  Michigan  C»- 


Yy-108 1,1686 

8-701 1,687 

(HH) 1,1074* 

YY-174 1,1886 

YY-132 1,1686 

YY-188 1,1686 

YY-164 1,1686 

(HH)..1,1074»,1075> 

NN-12 1,1840 

NN-l-b 1,1863 


minols    and    Mississippi 


Canal,  DL 


JJ-20... 
JJ-aCMr. 


Afqpro. 

Bridges 

Navigation  rules 

nUnols  Cr^  Arlc 

flilnols  Cr.,  Colo 

(See  notes,  U»  2820.) 
BUnolsCrn 


Y-5 

OO-I086. 

00-1239. 


l«i 

1  .* 


I 


(See  notes,  11, 2821.) 
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VoLand 


Distriot 
and  No. 

nolsB (HH). 

(See  notes,  ii,  2827,  2828, 
2832.) 

iols]L,Ark.aiidOk]a.  Y-8 1,818 

lolBRnOL JJ-3 1,1234 

NN-1 !,13« 

NN-l-e 1,1349 

NN-l-c 1,1353 

(8m  notes,  11, 2886, 2837.) 

Appro 11,2298 

Bridges 11,2177-2178 

NftTlgatkMinilea 11,2041,2107 

Snag  boats  and  dredges,  appro 11,2286 

Wrecks 11,2389 

iota    B.   and    Feorla 
ike,I]L: 

Harbor  Ums : 11,22M 

iola&,Or0K V.V-4> M,  1503 

iol9  B.  to  Lockpoits 

Appro.,  for  survey 11,2383 

iols  B.  to  Watertown, 
bstsafppl  B.  Baiuaepiii 

maKsblp  canal) JJ-ao-b 1,1236 

ob-Wlaconalii (HH) 1,1075* 

ola-Wlacoiialn    State 

» KK-2 1,1247 

»tratloiu 1,14 

icoH^Waah WW-71-a 1,1652 

ElarborUnn 11,2256 

wrlaifctFU p_224 1,570 

lahaB (WW-2) I,1617» 

ialia&,Oief W-86 1,1503 

»to?ement8,  waterway  i 

Non-United  States  work 11,2041,3100 

iniamBnP.I YY-149 1,1686 

epcndeneeCr^^Kana..  00-1162 1,1034 

CSee  notes,  11, 2821.) 

epeiideiiee,Fort,Maaa 11,1806,1856 

ez«  Beporta,  Chief  of 
Eisiiieera,  U.  S.  Army: 

Congressional  authority 1,7,0 

"Raymond"  edition 1,0 

"Robert"  edition !!!!!...!,' 9 

»«n*Cli«te (CC)...!.'!..'.'j,'o09» 

lanaHnlnd NN-22 1,1367 

^PP«> 11,2208 

iana  H.  Canal,  Ind.: 

Bridges 11,2178 

*«*^-*T» P-n333 ....1,571 

an  Bayou,  La 8-131 1,683 

8-581 1,686 

8-841 1,688 

an  Brook,  Blaaa B-173 1,70 

anBroolcN.r e-37 ,!..!,  177 

anCoiileM«a g-rgg i,687 

anCr^Ala AA-a05 1,850 

anCr^FIa P-160 1,670 

anCr^Ga O-308 1,536 

0-366 1.536 

inCr^Iowa. 00-255 1,1027 

00-276 1,1027 

See  notes,  11, 3814.) 


Indian  Cr..Kan8. 


Distriot  VoLand 

and  No.  page. 

00-1231 1,1034 

00-1335 1,1035 

(See  notes,  U,  2821, 2822.) 

Cr^Ky DD-52 1,950 

DD-181 1,960 

Indian  Cr^  La 8-864. 1,688 

Indian  Cr^Md 1-262. 1,333 

K-27 1,373 

Indian  Cr^  Mtam. JJ-45 1,1234 

Indian  Cr^  Mo 00-1411 1,1036 

00-1498 1,1036 

Gr-i    Mo. 


F-«» 1,216,233 

L-238 1,413 

M-323 1  466 

00-753 1,1081 


(See  notea,  11,2828.) 

Indian  Cr^N.T 

Indian  Cr.f  N.  C 


Indian  Cr«,  N.  Dak 

(Bee  notea,  11, 2818.) 

Indian  Cr^  Pa 

Indian  Cr.,  S.  Dak 

(See  notea,  11, 2818, 2819.) 
Indian  Cr^t  Tnin 


Indian  Cr^  Ta. 


Indian  Cr.,  W.  Va. 


Indian  Cr^Wyo 

(See  notes,  11, 2830.) 
Indian  FlaldCr.,  8.  C. 
Indian  Fork,  Ohio. . . . 

Indian  H^t  Ind. 

Indian  H^t  BI« 


Indian  laid.  Sloncli,  N. 

C 

Indian  Kay  Cban..  Fla.... 

Indian  Kay,  Fla.i 

Bridges 


PP-17 1,1008 

00-^68 1,1031 

AA-163 1,849 

AA>222 1,850 

AA-265 1,860 

AA-295 1,860 

K-152 1,874 

lr-196 i,412 

DI>-2eO 1,961 

DD-367 1,961 

BE-26 1,968 

EB-107 1,984 

00-1068 {,1038 

N-222 1,500 

DD-373 1,962 

NN-22 1,1340 

A-aO 1,27 

(CC) 1,909* 

M-109-a 1,466 

P-186 1,570 


fwHimi  Mound  B*,  La. 
Indian  Paaa,  Fla. 


Indian  Bi,  Conn. 


L,Doi 

Appro 

Indian  Bi^  Fla 

Appro 

Bridges 

Indian  B.,  Pla..  ">*  ««»"' 
nectinff  waterways 

Indian  B.  Inlet,  Del 

Indian  B.  Inlet,  Fla 

Indian  Bi^  Me 

Indian  B.,  Mass 

Indian  B.,  Midi 

Bridges 


U,2178 

(HH) 1,1076* 

8-162 1,682 

P-820 1,571 

Q-27 1,611 

D-45 1,141 

D-62 i,141 

1-77 1,209,325 

11,2290 

P-112 1,570 

11,2293 

11,2178 


P-112 1,585 

1-75 1,299 

P-lIl 1,570 

A-23 1,27 

B-50 1,» 

PP-34. 1,1419 

11,2178 


In 
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District         Vol.  and 
and  No.  page. 

Indian  B^  Upper  Sln^ 
piixent  Bh  and  Isle  of 
Wight  B.,  Md.  (eonnee- 

tlonof) I-«l-c i,328 

Indian  Bun,  Md J-1032. 1,338 

J-1131 1,33» 

Indian  Slough,  Cat UU-16 1,1677 

Indian  Slough,  Dreg WHS 1,11108 

Indian  Territory: 

Forts 11,1808,1816 

Indian  Town  Cr.,N.C....  ]Lr^82 1,413 

Indian  Town  Cr.,  S.  C. . ..  N-78 1, 408 

IndlantownCr.,Ta. Lr41 1,411 

India  (reservoln) (HH) I,1O70» 

Indigo  Slough,  Cai TT-^ 1,15W 

InglutallklL,  Alaska XX-242 1,1657 

Ingrams  Cr^  N.  J.s 

Bridges U,2184 

Ingrams  TThoioughlue, 
N.J.t 

Bridges 11,2178 

InlgoesCr.,Md K-64 1,373 

Inland    Waterwajra.    (See 
Boston  to  Beaufort;  Charles- 
ton,   S.    C,    Intercoastal 
Waterway.) 
Inland  Waterways,  DeLi 

Bridges 11,2178 

Innoko  Bn  Alaska XX-100 1,1656 

In8pectlng^houseCr.,]IId.  J-1271 1,340 

Instruments,  surveys 11, 2041,2120 

Insular— Porto  Bleo,  Ha- 
waii, and  the  Philip- 
pines  y YY 1,1688 

Insular  Portsi 

Forts 11,1828 

Insular  Possesslonss 

Fire  control .41,1812 

Forts 11,1810,1811 

Mines 11,1816 

Preservation  and  repair, 

and  torpedo  structures 11,1812 

Sites 11,1813 

Insular  Bivers  and  Har- 
borst 
(See  notes,  11, 2845.) 
Interior  Departments 

Surveys 11,9041,2120 

International  boundary. 
United  States  and  Can- 
ada  B-74 1,177 

International  Congresses, 

Navigation 11,2041,2110,2283 

International  line (WW-2) 1,1617* 

Intracoastal  Canal,  Bos- 
ton, Blass.,  to  Beaufort, 

N.C : 1,474 

Intracoastal  Canal,  La.t 

(See  notes,  ii,  2805.) 
Intracoastal     Waterways 

(see  Waterways) 11,2041,2116 

Inwood,N.T F-86 1,216,231 

lone (WW-2) l,161T» 


..i  :l 


District 

and  No. 

Iowa. (HH)... 

lowalald. (HH).., 

Iowa  Lake,  Iowa  (outlct 

to) GG-2o«. 

(See  notes,  11, 2814.) 

lowaB (HH) i  'j 

IowaB.,Iowa. JJ-fi5 i  :za\ 

JJ-6-b....     J  J 

Appro. ii.  J| 

Iowa  B.  (upper),  Iowa JJ-^ i^ 

Ipewlch  Bi,  Bfaaa B-60 

B-60 i 

(See  notes,  11, 2784.) 

Appro i  ^ 

Irish  Bayou,  La S-i40 ij 

Irish  Chan.,  If .  T F-as i. 

Irish  Cr^Ky DD-2i> 

Irish  Cr^  Bid J-33i. 

Iiondaie,  Washes 

Harbor  lines 

Irondeqnott  B.,  IT.  T RR-41 . .  .1.  i«^ 

Iron   Lake,   Bfliin.    and 

Canada KK-232 

Iron  Pier,  Lewes,  Del H-24 

Iron  B.^  Wis LL-25-b 13! 

Ironton (CC) i*- 

Ironton,  BOnn.: 

Harbor  lines i  - 

Irrlgationt 

CallfDmla,  and  arid  lands ii  2>4  > 

Irvlngs  Branch,  La. 8-40 

Isaacs  Cr^H.C M-20r> --* 

Isabeile  Crn  Wis KK-44 • 

IsabeD  Station. (GQ-2) i..^' 

IsbeU(OO): 

(See  notes,  11,  2826.) 
IsbeU  Station  to   Ctays- 
vine,  BDasouri  lUi 

(See  notes,  11,2824.) 

IShCr.,Tenn AA-108 i  *^ 

Itlaan Breton (HH) i  '■'' 

Itlade  Boise  Cr (HH) 

Islals  Cr.,  Cal TT-16 J 

Islals  Bi,  San  Francisco 

Bi,CaL TT-18 i    ' 

Island  Branch,  Md. J-42& 

Island  Chan.,  If  •  T F-97 

Island  Cr.,  Abu  and  €9a...  AA->S9 ^^ 

Island  Crn  Bans GG-li:4 ' 

(See  notes,  11, 2821.) 

Island  Cr.,  Ky DD-29 

DD-57 

DD-24S • 

Island  Cr.,  MO. 7-139 

j-m ' 

J-M. 

J~vlO.  •"••••••■ 

K-15 

Island  Cr^  Bfaaa B-166 

Island  CTn  N.  C. L-307 •  * 

M-IS5 '■* 

M-«6 

Island  Cr.,lf.T E-55 
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Distriot  VoLand 

ftnd  No.  PWB. 

}andCtnS.C. N-a47 l,aoi 

«iMlCr.,1taji AA^03 1,840 

utACt^YtL L-^88 1,414 

aDdCt^W,YtL EE-16 j^gga 

EK-83 J,  983 

and  End  B.,  Uus B-iao i,ro 

•adUvee (HH) lVio7fi» 

"»d« (WW-2) 1,161T» 

"«^» (HH) l,107fi» 

and  20  (HH): 

(S«enotea,li,2831) 
and  21  (HH): 

(See  notes,  II,  2832.) 
ind  30  (HH): 

(8«  notes,  iJ,283L) 
and  66  (HH): 

(See  not«s,U,  2827.) 

■ndBapldi (HH) 1,107»» 

and  Slongli,  Cal TT-Set 1,15&5 

a8VerdcsB.,P.I YY-142 1,1688 

e  An  Hant  Thoroticli* 

*^M« A-02 1,27,37 

e  des  Cannes  Bajrou* 

1,887 

I,fi33 


* 8-728.. 

sofHopeBnGa 0-07., 


District  Vol  and 

and  No.  page. 

lale  of  SlMMla  S^  Bfa.  and 

(See  notes,  ll»  2783.) 

Appro. 11,2288 

lato  of  ¥nght  B.»  Del.  and 

▼• 1-81 1,299 

lato  of  Wlgbt  B.,  Md<^  Up- 
per Slnepmemt  B.,  and 
Indian  B.  (conneetion 

of) I-81-0 1,828 

btoBoyal LL-aO.. 1,1265 

(See  notes,  11,  .2835.) 

UtoBoyato,  smell. LIH)3. ...1,1294 

Istaalioro  H.,  Me A-111 1,28 

laiea  of  Shoals  H.  (Gos- 

poitH.),BIe.andN.IL.  A-291 1,29,66 

A-291-a 1,66 

IaqpQr^N.T. F-81 1,216 

IstlunlanXianalx 

Forts 11,1796,1823,2040,2090,2458,2476 

Reports,  Index  to 1|  10;  11, 2357 

Isthmus  Slongh,  Ores....  VV-21 1,1593 

lBtokpogaCr.tFUL P-345 1,571 

IstokpogalAke,Fla F-246 1,571 

Italian  Slouch,  CaL UU-17 1,1577 

ItjLandlnf (HH) 1,1076* 


#. 


Awt  Bianeh*  Md.... 
>«fiiasB.,F.B..7. 

«totoll,i^ 

«kaa8Bi,La. 

«]cCr.,Coto 

ckCr^Md. 

ickCr.,W7o 

(See  notes,  11, 2830.) 
«]»&.,  Ga 


^tHaCtnKj 

«kiCJ.,N.C .!*.* 

ickscr^pa 

«k»Cr.,8.C .*..'.*.*'.* 

cluCr^Va 

«k»Forlc,Mo 

'^n   and  Bdlnbnrf  , 
•••^ween  (Peart  IL,  Miss.) 
ickson  Bajrott,  La. . 
^n    (betow), 'p^ 

^mu 

"•kaonChnteL.. !!!!!. 

tckaonCr^Kd. 

Wrecks 

*k»on  Ctt^  FJa.... . . . . . . 

«luonacr^Va.. .!..!.. 


KltBon,  Fort,  Ga. 


J-1222L 1,340 

YY-12 1,1685 

U-17 1,735 

8-216. 1,682 

00-1030 1,1083 

J-133u i,382 

OCh-1022 1,1083 

O-250 1,535 

0-296 1,636 

DD-15 1.960 

M-g7 1,466 

J-8601 1,337 

N-110 1,600 

J-8. 1,331 

Y-31 1,818 

R-98-e 1,676 

8-678. 1,687 

R-68^ 1,676 

(00-2) 1,1(»8* 

J-417. 1,334 

11,2269 

0-681 1,537 

K-120 1,374 

K-236 1,375,403 

U,  1803, 1048, 1078 


.1,670 


.«, 


Jaekaon     to     Carthage^ 

PeariB^MIss n-W^d. 

Jacksonville,  Fla.t 

(See  notes,  11, 2799.) 

Harbor  lines 

JnekaonvUle,    Fla.,    dls- 

tncL      P  (with  map)..  1,667 

560 
(Seenotes,  11,  2799.) 

Appro. "'2293 

Jaeksonvffle  (oppo8lte),St. 
Johns  B^FIa .P-lO-b 1,570 

JacksonvUie  to  Palatka, 

St. Johns lU Fla P-lO^ '^ 

Jacob  Bayou,  La. 8-523 1,MJ 

Jacob  Fork.  W.  Va DD-300 l.fi« 

JacobiCr.,Cal TT-182. UM6 

Jacobs  Cr..  Sl^ J-51«- •??? 

Jacobs  Cr.,N:V M-l« '^ 

Jacobs  SwamiKBr.C N^ '^JJ 

Jacobus  cr.,  ▼■ L^ :\*^ 

Jacet  Slough,  Cat TT-33 1,»» 

JanuyeaB..H.T F-79.. 

(See  notes,  11, 2702.) 

Appro 

Bridges. 


.1,216 


.11,2179 


Harbor  itaie....:::::.* "'^^ 

Jamaica  B.,  N.  T^  Indian 
Cr. F-06 


.1,232 


JA 
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.1,230 
.1,216 


Dlstriot         Vol  and 
and  No.  page. 

Jamaica  B^  N.  T^  to  Cor- 

neUs  Cr.  and  Ijmdtnc 

(water  eonnectioii) F-01 1/ 

Jamaica  B^  Great  South 

B^  and  Peconlc  B^  N. 

Ta  (watctnay  connect 

Inc) F-48-b 

Jamaica  B.  to  Lonir  Beach 

Inlet,N.T F-80 

Jamaica  B.  to  Bockaway 

Inlet, N.T. (channel)...  F-88 

F-78-b 1,230 

James  Cr. Canal, D,C....  K-4d-o 1,385 

James  Cr.,  Fia. P-166 1,570 

James  Cr.,N.C H-131 1,455 

James  Fork,  Mo Y-41 1,818 

James  Isld.,  8.  Cs 

Forts « 11,1M0 

James  Landhic. (HH) 1,1075* 

James  or  Dakota  Bn  8* 

Dak.  and  N.  Dak. O0>aoi 1,1037 

(G(3-3) 1,108?» 

GG-«)l-a 1,1000 

(See  notes,  11, 3815, 2830.) 

James  B (G<3-2) 1,1088» 

James  B.  and  Kanawha 

Canal,  Va.  and  W.  Va. 

(survey  for  extension  ol)  EB-02-d 1, 902 

James  B.  Survey,  Ohio  B. 

connecting  with EE-83-e 1,903 

James  BnVa. and  W.Va.  L-106 1,412,410 

L-117-k 1,423 

(See  notes,  11, 2795, 2811.) 

Appro. 11,2391 

Bridges 11,2179 

Harbor  lines 11,: 

Wrecks 11, 

James   B.,   Va.,   James- 

townlsld. L-117 1,412 

JamerBun,Md. J-^950 1,338 

Jamestown      Exposition 

(piers) L^»-b 1,418 

Jamestown  laid.,  Va......  L-117 1,412 

L-in-a 1,428 

Appro. 11,2291 

Jamestown  Isld.,  Va.  (pei^ 

manent  landing  pier) . . .  L-1 17-b 1, 423 

Jamestown,  B.  I.t 

Harbor  lines 11,2250 

Jarbolo  Cr.,  Bans 0(}-1196 1,1034 

(See  notes,  11, 2821.) 

Jamigan  Slough*  Cal.t         C 

Bridgeq^ * U,2179 

JarrettCrnMd J-458 1,384 

Janetts  B.,  N.  C M-241 1,456 

Jarvis  Chan.,  N.  C L-225 1,413 

JarvlsCr.,Va K-lfiO 1,374 

Jaws,  La S-682. 1,687 

Jeanerette  Canal,  La. S-702. 1,687 

(See  notes,  11, 2804.) 

Jeanerette,  La.t 

(See  notes,  11, 2804.) 

Jean  Gultes  Cr.,  N.  C L>222 1,413 


Distritt        \fLci 
andNa         pvy 

Jean  Louis  Bobin  Bayou, 

La S-IW. i^- 

Jeirerson (HH) x:r* 

JWersonClty (GG-2). i  :> 

Jefltason  City,  Mo (OG-3) UP 

Jeirerson,  Fort !!.!<:- 

JeffenonB. (GO-2) *  'i* 

Jefltason  Bi,  Mont GG^3 

(See  notes,  11,  2816l) 


(See  notes,  11, 2807.) 

AppTOi... 

Jefferson,     Tex.,     and 
Shrevoport,  La.  (wato^ 

way) 

Jefltasonvine,  Ind. 

Jeffreys  Cr^S.  C. 

JeStlesPt.,Mass.: 

Harbor  lines 

JekytCr.,Oa 

Appro. 

Jekyl  Sound,  Ga 

JelksBOIICrnGa. 

Jelloway  Cr.,  Ohio 

Jenlfef  Branch,  Md 

Jenkins  Cove^  N.  C 

Jenkins  Cr.,  Md. 


.41,—* 


T-18-a i:3 

(OC) ,»■ 

N-00 •* 


O-450. 


..2  3 


Jenkins  Bun,  Md. 

Jennies  Cri^  Ky 

Jennies  Cr.,  W.  Va . 
Jennings,  Tann. . . 

Jenny  LIttd 

Jericho  B.,  Me 

Jericho  Cr- 8.  C... 


G-css... 

0-388... 
DD-415. 
J-1017... 
L-231... 

J-17 

J-257.... 
J-IOOOl.. 
DD-234. 
DD^3a9. 
AA-2B4. 
(OC).... 
A-72.... 
N-18.... 

N-ao... 


.•2 
.\i 


Jerome  Fork,  Ohio 

DIMOD 

Jerrys  Pt.1 

Forts 

Jersey  City,  N.J 

E     

E-2M). 

Jersey  City,  N.  J.  (in  front 

of) 

B-2^e 

Jersey  City  to  Bills  Isld., 

N.T.  (ship  channel) — 

S-2»-L 

Jersey  Cr^  Kans.t 

(See  notes,  11, 2821.) 

Jersey  Flats,  New  York 

H.S 

■• .  •- 

Jessamine  Cr.,  Ky 

DD-18B 

Jesuit  Bend. 

(HH) : 

jAwaah  Ctm  la. .    -  T 

P-169. 

Jew  Fish  Cr.,  Ftaui 

BridffBS 

1 

Jews  Cr.,  La 

S-3S4. 

Jim  Crow  Cr 

(WW-2).. 

Jim  Crow  (3r.,  Wash 

WW-65 

JbnFMdsIsld. 

(WW-2)...^ 

Jim  Henry  CTn  Mo. 

G(}-14S1 

(See  notes,  11, 2823.) 

Jim  Smiths. 

(HH) 

Joachim  Crosslttg. 

(HH) 
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District  VoLand 

and  No.  P>C^ 

oachlm  Cr^  N.  C U-m 1,455 

oaqaln  Valley,  CaU 

IiTigatlon ll,3040,aOS7 

obbenCr^fGa. O^S5 1,533 

olM  Ditch,  Md. 7-146l 1,332 

MkoB (WW-2) 1,1«1T* 

oe  Bayou,  La 8-4ie. i,686 

N  Eekles  Crosalnff (HH> i,107S* 

(See  notes,  U,  2833.) 

oeMaicel Bayou, lA.....  8-707 i,687 

ocsCovepMd J-3(». 1,333 

sea  iBld.  Cr.»  N.  C L-372 1,413 

MsBJdscCVnMd J-i87 1,332 

>lm  Day  B.,  Oras (WW-2) 1,1617* 

VV-81 1,1583 

WW-9 .1,1615 

Bridges 2139..U,217D 

ohnDayBoek (WW-2) 1,1617* 

obn  B^  Alaaka. XX-228. . . . . .  .1, 1667 

0lUMB.,Ma A-178 1,28 

ohnsCr^Ky DD-283 1,961 

ohnsCrnVa L-101 1,412 

ohns  B.,  Waab.i 

Bridgea ;, 11,2179 

oimson  Cr^  N.  C.t 

Bridges. 11,2139,3179 

ohnson  Cr.,  Tenn. AA-239 1,8TB 

ohnsoii.  Fort.  N.  C 11,1935 

ohnaoii.  Fort,  S.  C. 11,1808,1940 

ohnson  Pond,  Md J-w. 1,331 

oimsons  Bayou,  Ijk 8-158. 1,682 

T-2-C I,n7 

T-4 1,719 

T-4 1,717 

(See  notes,  U,  2806, 2806.) 

Appro. 11,2204 

bhnsoiu  CTn  Conn D-«> 1,141 

bimsoiu  Cr.,  Ga 0-187 1,534 

0-193 1,534 

ohiuoiu  CTn  Ky DD-200 1,960 

btansonsCrnN.T. RR-30 1,1498 

ohnsons  Cr^  Tenn AA~248 1,850 

ohnsoiu Cr.,  Va. K-162... 1,374 

L-127 1,412 

ohnsoDs  laid (HH) 1,1075* 

ohnson  Swampy  S.C....  N-96 1,499 

olmsonvlllcTeiin AA-18 1,855 

oluigPa«a,Fla 1»-217 1,«T0 

P-319 l,5n 

ohns  B.,  Me A-181 1,28 

ohn8B,8.C. N-129 1,600 

i»hnaB.,Wasli XX-I5 1,1655 

ohn9tonCr.,Pa. J-647. 1,336 

olntenCr^Ga 0-454 1,536 

^^*l YY-182 1,1686 

^'l-.Fla 0-635 1,587 

biuthanCr^Ky AA-20 1,848 

ooathanBim ((X3) 1,910* 

onathana  Cr^  Ohio DD-431 1,962 

•nwB^N.C M-127 1,455 

ones  Bayou,  U 8-763. 1,687 

•nesCow^Ma. A-189 1,28 

«»«Ci,Ala. AA^ 1,848 


Jones  Cr^  Gft. 


District  VoLand 

aod  No.  page. 

0-*I 1,533 

0-179 1,534 

CM34 1,536 

JonaaCTHUi B-102. 1,682 

Jones  CTn  Bid J-64 1,331 

J-73. 1,331 

J-1082. 1,339 

Bridges 11,2179,2206 

Jonaa  C^r.,  Bfo.x 

(8eeiioteB,ll,2824.) 

Joneo  Cr^  Nabr. 00-1140 1,1084 

(See  notes,  11, 2821.)  , 

JoneaCr^Va.. K-302 1,375 

L-162 1,412 

Harbor  lines ",22M 

Jonea  Fatta,  Md J-1091 1,339 

JoneaFork,K7 DD-241 1,961 

Jonea  imaCN.T F-4» 1,215 

Jonea  Nanowa,  Oa. 0-98 1,533 

Jonea  Old  Bn  On 0-264 1,535 

Jonea  Pond,  Bid. J-lOO. 1,381 

Jonea  B^  Bfiaaa B-69 1,60 

B-167 1,70 

Jonas  Top  C:?.,  Va K-200 1,374 

Joidmn  Biancli,  Ho. QQ-737 1,1096 

(See  notes,  11, 2814.) 

Jordan  Cr^  Conn D-19 

Jordan  CrnG> OSao 

Jordan  B^Bflaa R-04 

R-^>2 

R-9»-a..... 

R-92-C 

(See  notes,  11, 2803.) 

Appro. •■ 11,2294 

JoidanlUCban^BUaa...  R-93 1,646 

Joidana  Cr^  N.  C M-«3 *»^ 

JoidanalUBfe A-50 1,27 

Joseph  Bayou,  La. 8-232. 1,683 

Joseph  Branch,  La. 8^- ^»^ 

JotankCr^Va K-110 -1,374 

JowierCr^BCo 00-224 1,1036 

(See  notes,  11, 2814.) 
Joyces  Ctn  N.  C: 

(See  notes.  11,2795.) 

Joys  Bn  Me ^-^ 

Joan    de    Fuca    Strait, 

WMh-     XX-39-a 1,1663 

''^T^'^'*'        "'"«^ 

JudlthL,  Btoni.*.'."." *."■'.'.  QO-SS8 1, 1029 

(See notes,  11, 2816.)  ,  ... 

JuBentownB^Qa 0-198 |,M4 

JnBncton  €>••  Fla ^-^7 


.1, 141 
.1,535 
.1,646 
.1,673 
.1,673 
.1,673 


.1.37 


.1,569 


..1,499 
.1,1347 
1,1075* 
1. 


JumnlnE  GuBey  Cr«,  S. 

C. N-69.. 

Jump  B^  Wis KK-34 

Jump  (The) (HH).. 

Jump  (The),  La 8^ * 

Juniata  B^F». J-«^ ' 

Junlato  to  the  Fotomae  .  .,^ 

B.(foreaoal) K-46-n. ^^385 

Juniper  II.N.C. M-^ —;^ 

Juniper  Cove,  Haas B-ioi 


Ju 
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District         Vol.  and 
and  No.  page. 

Juniper  Cr^  S.  C N-0 1,199 

Junop  Bayou,  Ia 8-476. 1,685 

Jupiter  Inlet»Fla P-136l 1,570,587 

Jupiter  Inlet  to  St.  Johns 

&,Ftau(canal). P-ia<h 1,582 


District        Vdci 
andKa         ^ 

Jupiter  Nmrrows,  Fbut 

Bridges iir 

Jupiter  &>,  Fla. P-139 i.:: 

Bridges i,r 

Jupiter  Sound*  Fia. P-137. J,r 


Kaaluatn  Hn  Bamdl 

Kaalualu  H^  H.I«i 

(See  notes,  11, 3840.) 
KMUiapall  Taniling,  H.  I.i 

(Seenot«,li,2846.) 

Kftbe  Cr.,  Tenn. 

Kabekona     Narrows, 
]|flnn.t 

Bridges 

Kabetosama  lAke,  BUnn. 
iTahiMia^  B.,  H.  I.t 

(Seenot«,ll,2846.) 

KahUltna  B^  Alaska. 

Kahoolawe  Isid.,  H.  I.t 

(See  notes,  11, 2846.) 

Kahookee  Cr.,  N.  C 

Kaboolawe  Isld.,  HawalL . 

Kabuku  Hn  HawalL 

Kabulul  H.«  Hawaii 

(Seenot«,ll,2846.) 

Appro 

Harbor  lines 

Kahulul  H.,  Maul,  Ha- 
waii  

BUchnPL,N.J.i 

Harbor  lines 

Kallua  Bn  H.  I.t 

(See  notes,  11, 2846.) 

KA&ua,  Hawaii 

KakbtuI  B^  Alaska. 

Kalama 

KalamaB. 

Kalama  B^Wasb 

Kalamaioo  H.,  MIcb 

Kalamaioo  Bi,  micb 


YY-78 1,1686 


AA^83. 


.1,848 


11,2180 

KK-222 1,1349 


XX-158 1,1656 


lC-192 1,455 

YY-64 1,1685 

YY-40 1,1685 

YY-60 1,1685 


.11,2301 
.U,2256 


YY-6D 1,1600 


.11,2256 


Appro 

Bridges 

KaUspel 

Kaltac&,  Alaska 

Kalapana  H^  Hawaii. 

Kalaupapa  H.,  Hawaii — 
Kalaupapa  fjtniling,  H.I.t 
(See  notes,  11, 2846.) 

KalllilH.,H.I.i 

(See  notes,  II,  2846.) 
Kalobl  Chan^  H.  I.t 

(See  notes,  11, 3846.) 


YY-83 1,1686 

XX-165 1,1656 

(WW-2) 1,1617* 

(WW-2) 1,1817* 

WW-47 1,1815 

OO-15-a 1,1385 

00-15... 1,1377,1385 

00-15-S 1,1385 

00-15-C 1,1387 

11,2298 

11,2180 

(WW-2) I,1617» 

XX-237 1,1657 

YY-75 1,1686 

YY-^1 1,1686 


Kanapou  B.,  H.  Li 

(See  notes,  U,  2846.) 

Kanawha  Canal  and 
James  B^  Va.  and  W. 
Va.  (survey  for  exten- 
sion of) 

Kanawha  Canal,  Va.  and 
W.Va.1 
(See  notes,  11.2811.) 

Kanawha  B. 

Kanawha  B.  Ls«  and  Ds. 
(operating  and  care) 

Kanawha  B^  W.  Va. 

(See  notes,  11, 2811.) 

Appro 

Bridges 

Navigation  rales 

Kanawha  B.,  W.  Va.  and 

Va 

Kandlk  B.,  Alaska 

Kane  Cr.«  Tenn. 

Kanektok  IL,  Alaska 

Kaneohe  B^  H.  I.i 

(See  notes,  If,  2846.) 

Kaneohe  H.,  HawalL 

Kankakee  Bi,  lU 


EE-«a-d. 


.!.^ 


(CC) 


.i.f 


EE"Q2-b. 
EE-63... 


B.3 

flfl 

.il,2M:!l 


EE-G. 


.ii 
.1.1 


AA-232 j 

XX-168. Lfl 


Kankakee    B.,    BL    and 

Ind V. 

Kansas  Clt7 

(See  notes,  11, 2825, 2836.) 
Kansas  City,  Kans 

Harbor  lines 

Kansas  City,  Mo 

Kansas   City.   Mo., 
trict. 


JJ-«. 

NN-« 

NN-e I'l 

(oa-2) i,:*^ 

(HH) L^ 

OG-1178 

Li^ 

(00-2) i 


00<wlttini^ 


(See  notes,  U,  3813.) 

Appro 

Harbor  lines 

Kansas  City  to  mouth  of 

MIssouifB. OO-9-t. 

KAnsas  Junction. (OQ-2).. 

Kansas  B (00-2).. 

Kansas    B.,    Colo,    and 

00-1178. 


.-•^ 


e  p.  2801  for  ez-l 
tlanattons,  etc.  J 


GENERAL  FINDING  LIST*  VOLS.   I  AND  II. 


Ke 

2943 
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•od  No.  page. 

UMB^KucuidMo.  (00-2) 1,1037* 

(See  Dotee,  ii,  3821, 2838.) 

4ppn). 11,2397 

Bridgtt. 11,2180 

Oarborlliiei 11,2256 

tOsImaB^AlMka....  XX-197 1,1666 

lack  Cr.,  Mont 00-465 1,1028 

[8«eD0tH,ll,2816.) 

intiRnAlaalaL XX-225 1,1667 

nCrnlA B-240. 1,683 

ihimiikB^AIaika....  XX-U7 1,1666 

ihwlosB^AlMka XX-153 1,1666 

ikasktoBend (HH) 1,1075* 

kasklsIsM (HH) 1,1076* 

kasktoB. (HH) 1,1078* 

ikasklaK^lD n-4. .'....1,1230 

(See  DOtet,  11,3834.) 

Appro. 11,2387 

Bridees U,2180 

taOaBnAlaakB. XX-126-«..... 1,1680 

KelB.,AlaakB. XX-23S 1,1657 

nalbld^HawalL YY-89...  1, 1685,1688 

(8eeDoteB,iI,9846.) 

oal,  laid,  of,  BawsIIi 

lanapepeB YY-36-« 1,1688 

Dhako  IL,  H.  Lt 

(See  DoteB,U,  3846.) 

nmnhonii  &,  R.  Lt 

(See  iK>teB,U,  3846.) 

nnakakatH^H-Li 

(See  notes,  U,  3846.) 

wnakakal  Landinf, 

towm YY-54 1,1685 

wBend iQQ-2) 1,1038* 

(See  notes,  11, 2835.) 
iwaUica,  HawBlL YY-85 1,1686 

(See  notes,  11,3846.) 
mkawUnK^Mlcli PP-63....  1,1419,1435 

Bridges 11,21» 

kwB. (QQ-2) 1,1038» 

kWR.,Kaiu.i 

Bridges 11,2180 

Harbor  Unee 11,2256 

Harbor  Hnee 11,2366 

iw  Taller. (0(J-2) 1,1038* 

^CtnYM K-303 1,374 

^talkahOd  CluuL,  Hi^ 

•»«• YY-67 1,1685 

alakekiulL,H.I.i 

(See  notes,  11,3846l) 
«tta&,H.Li 

(See  notes,  11, 3846.) 
MaaeLaiid]iiff^H.Lt 

(See  notes.  11, 3846.) 

"^ yY-76 1,1686 

(See  notM,  11,3846.) 

•WMyaCr^lCC U-204 1,455 

**onPork,Ky. DD.221 1,960 

"^•M  8«»«lto,  BM, J-m. 1,882 

«Cr,N.C Jr^sff 1,418 


District  VoLand 

and  No.  page. 

KaeleraB^Tt E-119 1,178 

Kaene  Dlteb,  Md J-153 1,332 

Keena  Narrowa,  Me A-171 i,28 

Keeney  Brancli,  Mo. 00-177 1,1026 

(See  Dotee,  U,  2814.) 

KecCrnGft 0-278 1,636 

Kas  Cr^  lowas 

(SeenoteB,ll,2814.) 

Kalthabuis (HH) 1,1075* 

Kal8ollayon,La. 8-8.59 1,688 

KeUuma  Cr^  N.  C M-203 i,456 

Kally  Brancli,  Md J-1041 1,338 

Kelly  Cr^  N.  Dak 00-315 1,1027 

Kelly  Cr^W.Ya EE-128 i,984 

KempChaiuFla. P-195 1,570 

Kempe  Bend. (HH) 1,1075* 

Kendler,  C  Lt 

Index  oomplkitSonI 1»13 

Kanduskeac  B^  Me.i 

Bridgee "»2180 

Kenduakeac  Stream,  Me.  A-105 1,28 

Kennebec  B.^  Me A-219 1,29,48 

(See  DOtea,  11, 2783.) 

Appro. "'2288 

Bridgee 11,2143,2180 

Forts «'  1823, 1841 

Wrecks I^'23e9 

Kennebunk  B^  Me A-275 1,29,58 

Appro "'2388 

Kennedya  Crn  N.  C M-77 -,454 

Kennewick (WW-2) 1,1617* 

Kenney  Branch,  Mo.i 

(See  notes,  11, 2814.) 

Kennya  Coulee,  La S-729 ,«7 

KennonCr^Va 1-133 .i.412 

KenoahaH^WIa MM-38 1,1341 

r"~*  11,2298 

^PPro. ' 

Harbor  lines .V"   'tTnS 

Navigation  nilee "'^ '?iS 

KenoahaTwi. MM-38 ..-^297 

Kent  laid.  Nam>wa,Md...  J-398 1,334  355 

Bridges ' 

Kent  Narrowa,  Md.t  ^  ^^^ 

KentaCove,Me A-IM '.^ 

Kent.  Lake.  Ga O;?^ l\^ 

Kentuck  Slough,  Oreg...  VA-27 Xl^ 

Kentucky  Bend (HH -.  ,^^ 

Kentucky  line I™ ^^^ 

Kentucky  B..  Ky DD^";::;i;959,963 

11,2296 

-APP"*- 11,2180-2181 

bridges - ..il,  3041,2107 

Navlgatton  rules ' 

Kentucky  B.  and  Its  trlb- 
utariea,  Ky^  Includlnir 
North  Fork,  Boone 
Fork,  Middle  Fork, 
Troubleeome  Cr^  and 

South  Fork. DD-4-a.- 

Kentucky  B.,  La,  and  Da- 
(operating  and  eare) —  DD-4-d 


.1,963 
.1,966 


Ke 
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District         Vol.  and  I>i<trkt      \ 

and  No.  page. 

Kentucky WhttMCr^Ky.  DD-214 l,9ao 

Keokuk. (HH) 1,1075» 

(See  notes,  11,2827.) 
Keokuk  to  Cairo  (HH): 

(See  notes,  11, 2827.) 

KemBun (CC) 1, 910* 

Kershaw  Cr^N.C M-158 1,455 

Kettle  Cove,  Bfaas B-88 1,60 

KetUeCr^Pa J-729 1,386 

J-770. 1,336 

Kettle  Cr^  Tenn. AA-27D 1,850 

Kettle  PaOa (WW-2) 1,161T» 

(See  notes,  11, 2843.) 

Kettle  B^  MUm. KK-«) 1,1247 

Kettle  B^  Wash XX-113 1,1666 

Kewalbae  H^  H.  I.: 

(See  notes,  U,  2846.) 
Kewaunee  H^  Wis MH-27. .  .1, 1297, 1322 

Appro 11,2298 

Harbor  lines 11,2256 

Navigation  rules 11,2041,2107 

Wrecks 11,2280 

Kewaunee  Bi,  Wls.i 

Bridges 11,2181 

Keweenaw  B.  to  Lake  Su- 
perior (waterway) LL-41-ft. 1,1288 

Keweenaw    Pt.    (vicinity 
of)^      Lake      Superior, 

Bnch LI#-a6-b 1,1287 

Keweenaw        Waterway, 

Mleli LIMI.... 1,1265,1288 

LI^l>a. 1,1288 

(See  notes,  U,  2886.) 

Appro 11,2298 

Keweenaw        Waterway, 
Mich,    (operattnc    and 

care) Ll^l-b 1,1290 

Keya  Paha  Bi,  Nebr.  and 
S.Dak QOhWr 1,1032 

(See  notes,  11, 2819.) 

KeyCr.,Iowa. 00-253 1,1027 

KeyportHnN.J CMS 1,247,262 

(See  notes,  U,  2793.) 

Appro 11,2290 

Wrecks U,2269 

Keys  CTn  Ala. AA-217 1,850 

Keyser  Cr.,  Mont. 0(3-657 1,1030 

(See  notes,  U,  2817.) 

Keysers  Bun,  Bid J-1126 1,330 

Keystone  Canal,  La. S-649 1,686 

Key  West,  Pla.t 

(See  notes,  11, 2799.) 

Appro. 11,2287,2293 

Bridges 11,2181 

Forts 11,1803,1823,1955 

Harbor  Unes 11,2256 

Wrecks 11,2269,2270 

Key  West  H^FIa P-40O 1,570 

Key  West  &,  Fla.  (Includ- 
ing entrance  thereto)...  P-20O 1,580 

Khotol  B^  Alaska. XX-191 1,1656 

Klamkhl  B^  Okla. T-13 1,717,728 

Bridges. 0,2181 


acd  Na 

KfekapoolaM.... 

(GG-21 

Klekapoo  B*,  Wis 

KK-rj  .... 

Klekemult  Bi,  Mass 

C-T7 

KlekemultB^B.L: 

Bridges 

Klhoio  B.,  HawaU .   , .    . 

YY-M 

1 

(8eenot«,ll,2S4&) 

KllIjuidlns,H.Li 

(See  notes,  11,2846.) 

KOchua  Bi,  Ofcc 

.vy-e; 

Kllgore  Cr.,  W.  Ta. 

EE-n'7 

Kilkenny  Cr.,  Ga 

0-16S 

Km  r!f^  Kanff 

GG-1401 

(See  notes,  11, 2822,2823.) 

3G-463 1 

KllledWonianCr.,Moot.  < 

(See  notes,  11,2816.) 

KHIbnck  Ckr^  Ohio 

.  DI>-397 

Km  Pond  Bar,  Mass.! 

J 

Wreoka 

J 

Km  Tan  KnU,  N.  J.: 

(See  notes,  U,  2793.) 

Harbor  Unss 

■  ••«■•«••■      •• 

Wrecks 

Km  Van  Kun,  N.  T.  and 

N.J. 

.  G-3 

Kimaces  Cr.»  Va. 

.  L-13S 

Ktmberitnc  Cr^  Va. 

.  EE-87. ..  . 

Khumawlck. 

.  (HH; 

(See  notes,  11, 2834.) 

.  XX-\^ 

KlnsCr^tKy 

.  DD-K« 

Kblff  CTn  4.  C 

.  NM58 

Kins  Cr.,  Tnin 

.  AA-175.... 

Kingdom  Come  Cr^  Ky. 

.  DI>-131...  . 

KINGMAN,  GBN.  DAN 

c. 

ChM  of  Bnglneers: 

Index  oompllatSoD   (see 

Title  pages). 

Kings  B.,Ga. 

.  O-509 

Kings  B.,N.T 

.  E-75 

Kings  Bayou,  La..: 

.  S-7fi 

KIngacote  Cr.,  Va 

.  K-130 

Kings  Coulee 

.  (HHt 

Kings  Cr.,  Bid 

.  J-71 

J-201 

J-4«6. 

J-971 

mngtt  f>^  Mlpq. . 

.  JJ-39 

Kings  Cr.,N.C 

.  M-193 

Kings  Cr^Va 

.  K-317.... 

L-63....  . 

.  E-lll 

.  G-14 

Kingsland  Cr^  Va. 

.  L-W 

Kingsleys  C^r.,  Fla 

.  O-530 

Brldses 

KIngsleys  Cut,  Fla 

.  P-4. 

Kings  Mountain,  S.  C: 

lionnoMnta 

ii.3 

Kings  Pt 

.  (HH) 

Kings  B.,  Ark.  and  Mo. . 

.  Y-42 

Kings  Slough,  Oreg 

.  VV-46... 

Kingston     B.     and     H, 

Mass 

.  B-165 

e«  p.  2851  for  ez' 
pl&nationi,  etc. 
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District  VoLand 

and  No.  page. 

ngston  IL.  Mill B-ias i»07 

Appro. 11,3388 

QgstoiifTHin AA-18 i,86ft 

nnllctnnkk  Cr.,  Ohio...  DD-^I54 1,963 

nnHrtTmlfk>..WIi MM-85 1,1307 

Bridges 11,3181-3183 

QseysCrnCal TT-168 1, 15» 

iiBle7Cr.,KuiB OG-188S 1,1036 

(See  notes,  11, 3833.) 

oKoeCr^tGa. O-M 1,633 

owaCr^Colo. OO-llOO 1,1033 

(See  notes,  U,  3830.) 
pataalu  Landlns,  H.  Lt 

(See  notfls,U,  3846.) 
kb7Cr.,W70 GG-On 1,1030 

(See  notes,  11,3817.) 

twnCtnMA j-400. 1,834 

taliacoqii]lluCr.,Pa....  j.«i 1,837 


Forts 11,1833 

IskliolZMtM  B^  PIL FF-31 1,1003 

FF-30 1,1016 

FF-31-«. 1,1030 

^bMoomM^VIm, p-a37 l,6n,808 

Appro il, 

ttchoii  Cr.,  Pft. J-7D4. 1, 

ittanmng,  Pa FF-30. 1,1015 

Ittery  Pt^  N.  H»t 

Forts If,  1851 

attewanCrnVa Jj-IM. 1,413 

att7luiwka,lf.C L-330..... 1,413 

aunath  Lake,  Ores W-3 1,16« 

aunath  B.  and  trlbu- 

tMtoB.Ctf TT-IM. 1,1556 

DamatliBi,QU TT-103. 1,1573 

OMJanHwH^OreB WW-^^ 1,1640 

WW-7 1,1615 

(See  notes,  ll,a8U.) 

DMkiiliieBi.OreK. WW-4V^ 1,1640 

(86enotss,ll,3844.) 

Appro. 11,3300 

Klit8iitaB.,AiMka. XX-108 1,1666 

DswiilB.,AiMka. XX-140 1,1666 

D«to«ton (HH) 1,1076* 

KMnstonlaiidliic. (HH) f,  1075* 

^OitkHMiR (WW-3) I,1617» 

QkkltatR^Waih W-08 1,1504 

Bridges il,  3183 

DuR,  AlMla, XX-130.V.'.'.*.'.1, 1666 

Enapp  Br airowi,  Md J-^53. 1,333 

KnawlCr^W.Ta EE-ieo.. !!!!..  1,984 

CnkkR^AlUka. XX-148 1,1656 

Knife  liM,  Minn, LI/-17. 1,1386 


District  VolsDd 

and  No.  page. 

Knife  lAkc^  Mliiii.  and 

Canada KK-337 1,1349 

I^itte  B.  H^  Bilnn. LL-16 1,1370 

Knife  R^Bfilnn LL-16. 1,1266 

Knife  ]L,N.  Dak. GG-771 1,1081 

(See  notes,  11,3818.) 

KnlchtCr^Pa. J-661 1,336 

Knights KajrChaa^Fla..  P-189. 1,670 

Knohba  Cr^  N.  C. L-274. 1,413 

Knott  laMLChan^N.C...  L-332. 1.413 

Knott  BIIiipond«  Md J-303 1,333 

Knowlton. (HH) 1, 1076* 

Knoi  Cr^  Ky.  and  Va DD-^1 1,961 

KnoKCr^Tenn AA-111 1,849 

Knoi,Fort,Me 11,1804,1841 

KnoiSuck^Oa. 0-473 1,638 

KnoKfllle^  Tenn AA-18 1»865 

KnabMeB^Me A-313 1,38 

(Seenotea,ll,3783.) 

Kobok  B^  Alaska XX-346 1,1657 

Kohala  &•  Hawaii YY-71 1,1686 

KokoslnclUOhki DD-414 1,962 

Kotoa,Hawall YY-34 1,1686 

KolOA  Landing,  H.  I.i 

(See  notes,  U,  3846.) 

Kootenai  B. (WW-2) 1,1617* 

Kootenai  K^  Idahoi 

Bridges 11,»82 

Kootenai  B^  Mont.t 

Bridges fl.M82 

Kootenai  B^  Mont,  and 
Idaho XX-113..1, 1666,1678 

Appro «.2301 

Kotsma  B.,  Alaska. XX-136 1,1666 

Koyukok  B.,  Alaska XX-324 1,1667 

Kramer  Cr.,Kans GO-1190 1,1034 

Kreba  lAke,  BUSS R-«4 1,646 

Kognllk  B.,  Alaska XX-183 1,1666 

Knhlo  Bn  H.  I.i 

(See  notes,  11, 3846.) 
KUHN,  LT.  COL.  lOS.  E.t 

Index  compilation. 1»  Wf  13 

Kakalan   Landing,    Ha- 
muli.  yY-72 1,1686 

Kumukahl  Chan.,  H.  I.i 

(See  notes,  U,  2846.) 
Kunk|ia|>aCr.,8.Dak...  00-799 1,1081 

(See  notee,  11, 2818.)  ,...,«»„ 

Knskokwfin  B..  Alaska. .  XX-170.. 1, 1686,1680 

Kuak  B.,  Alaska XX-185 1,1666 

KvtehakB.,  Alaska XX-l© 1,1666 

Kwikll  B.,  Alaska. XX-171 1,1656 


La 
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District         Vol.  and 
and  No.  page. 

lABadleCr.,Mo OQolSSO i,1097 

(See  notes,  ii,  2834.) 
I«  Buge  Cr^  N.  Dak 00-787 1,1031 

(See  notes,  11, 2818.) 

La  Bane  Bayou,  La S-129 1,682 

lAbatre  Bayoii,  Ala R-fi9 1,646,664 

Wrecks 11,2264 

Labauves  Bayou,  Ia 8-791 1,688 

La  Bonte  Cr.,  W^o OQ-ION 1,1033 

(See  notes,  11,2820.) 

Labor-ln-VaiziCr^AIass.  B-61 1,60 

LaBnneheBayott,lA....  8-122. 1,682 

Ia  Blanche  Canal,  Ia....  8-370. 1,684 

La  Cache  Bayou,  lA 8-451 1,685 

Is,  Camas  Slonch,  Wash.  W-loa 1, 1504 

I^wasslno  Bayou,  La 8-778 1,687 

Bridges 11,2144,2188 

Lacasslne  Lakflb  I« 8-^6. 1,687 

LaceysCr^Va L-128. 1,412 

Lachlel   Cr^   Bans,   and 

Nobr. 00-1309 1,1085 

Lackawanna B^  Fa. J~625 1,335 

Lackey  Cr^  Tenn AA-109 1,849 

Lac  lA  BeUe,  Mich LL-40. 1,1265 

Lac  lA  Belle  H^  mieh LL-40. 1,1288 

Lac  Ia  Croli,  Bflnn.  and 

Canada KK-231 1,1249 

Laoombe  Bayou,  Ia 8-13 1,681 

Bridges 11,2183 

Laconia (HH) 1,1076* 

lA  Conner,  Wash 2:X-08 1,1655 

Harbor  lines 11,2256 

Lac  Qui  Parle  B^  Minn...  KK-155 1,1248 

Increscent (HH) 1,1075* 

Lacrosse (HH) 1,1075* 

lA  Crosse  B (HH) 1,1075* 

lA  Crosse  B^  Wis KK-2S 1,1247 

I/Curse  Bayou,  La.: 

(See  notes,  II,  2804.) 

Ladder  Cr.,  Bans OQ-1342 1,1035 

Ladder   Cr.,    Bans,   and 
Colo.: 

(See  notes,  11, 2822.) 

La  Du  Landing (WW-2) 1, 1617* 

Lafayette,  Fort,  N.  T 11,1806,1881 

Lafayette,  Ind BB-23 1,898 

LaFourche (HH) 1,1075* 

Lafourche  Bayou (HH) 1,1071* 

Lafourche  Bayou,  Ia 8-290 1,683 

8-419 1,684,699 

(See  notes,  11, 2806.) 

Appro 11,2294 

Br^lges 11,2144,2183 

Looks  and  dams,  private 11,2249 


Yds. 


,1- 


.l> 


I  f 


and  No. 
Lafourche     Bayou,     La. 

(head  of) &-42Z..... 

La  Grange (HH).... 

Ia  Grange  Bayou Q-3^-b... 

Ia  Grange  Bayou,  Fla Q-^ 

(See  notes,  U,  2801.) 

Appro. 

Ia  Grange  Cr.,  Va. K-2M.... 

(NN): 

(See  notes,  11, 2837.) 

to    Hannibal 
(HH): 

(See  notes,  11,2827.) 
Ia  Grange  to  Beeves  PI...  M-»6-d.. 

lAGrueB^Ark. Y-16 

Laguna  Madre,  Tex U-70 

Lahaina  H.,  Hawaii YY-6B... 

lAhalna  Landing,  H.  L: 

(See  notes,  11, 2846.) 
Lale  B.,  H.  L: 

(See  notes,  11, 2846.) 

lAke  Allen,  La. S-IS7 v 

lAke  Amede,  Ia. S-18Q. i' 

Lake  Apopka,  Fla. P-^ 

Lake  Arbuckle,  Fla P-34S. 

Lake  Arthur,  La S-754. i  - 

Lake  Athanasia,  La S-173l i-f 

LakeBamett (HH) i:*' 

Lake  Barre,  La. 8-444. f 

Lake  Beaudair,  Fla P-fiOL ~'< 

Lake  Bljeau,  La.: 

Bridges ill- 

lAkeBUlotyLa 8-441. -- 

Lake  Blstenau,  Ia X-46. 

Appro. u^* 

Lake  Bisteneau,  Ia X-47 -' 

Lake  Boca  Baton,  Fla P-149. 

Lake  Boeuf  Canal,  La. .. .  8-992. - 

(See  notes,  11, 2804.) 
Lake  Boeuf  Drainage  Ca- 
nal, La. S-422. .* 

(See  notes,  11, 2804.) 

Lake  Boeuf ,  Ia. 8-^391. ^ 

Lake  Bolivar (HH) i.  " 

lAkeBorgne (HH) i,:^ 

(See  notes,  11, 2827.) 
lAke Boigne  Canal,  La. . .  8-149. ^* 

(See  notes,  11, 2804.) 

Lake  Boigne,  La. 8>4. l"^ 

Lake  Borgne,  Hflss.  and 

La. R-96 - 

Lake  Boudreau,  La 8-457 '* 

Lake  Brusle,  La 8-402. 

Lake  Bumslde  to  Edin* 
burg.  Pearl  B.,  BOSS R-08-g ■^*' 


ee  p.  2861  for  ez-l 
pUoadons,  etc.   J 
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District  VoLftnd 

and  No.  pBg0- 

ktCanrtMMCblA. 8-177 1,683 

keCaliuneCUl NN-19 i,  1349 

(See  notes,  II,  2837.) 

ktCaiilsiila,La. 8-690 i,686 

ke Cstaouattfhe,  La.. ..  8-360 i, 684 

keCenteniUBl (HH) 1,1070* 

keCbamplslmN.T...  E-74 1,177 

ke  Champlaln,  N.  T. 

Bd  Vt.  (breakwaters). ,  E-74-a 1, 301 

ke  Ctaamplalii,  N.  T. 

Dd  Vt,t 

(See  notes,  11, 3793.) 

Appro 11,3389 

Bridge 11,3183 

Wrecks 11,8370 

Ice  Champlaln*  N.  T. 

ndVt.  (Narrows) E-105 1,306 

ke   Cbamiilaln,    Nai^ 
owe,  N.  T.t 

Appro V 11,309 

ice  Ctaampialo,  If.  T. 

bteakwaters) E-77 1,303 

ke  Chsmpiatn,  N.  T., 

Bort  Henry  H. E-97 1,305 

ke    Cliamplatii,     Tt. 
ehannel  betwwn  North 

yod  South  HSro  IsMs.).  £-79 1,308 

ke    Cliampiain,     Vt.* 

Soidons  Landlnc E-81 1,303 

tke    Champlalii,     Vt., 

forth  Hero  H. B-«) 1,303 

ke  Champlam,  Vt.,  St. 

UbansH. B-130 1,310 

ike  Champlaln  Waters.  E-73 1,177 

Jce  Charles,  Ga.i 

Bridges 11,3183 

Ike  diaries.  La. 8-806. 1,688 

tke  Chautauqua (CC) i,910» 

ikeCbeian (WW-3) 1,1617* 

ikeClikot,La 8-623. 1,686 

ikeChlemLa. 8-440. 1,685 

^keClty (HH) 1,1076» 

iluCoeodile,La. 8-403. 1,«6 

ike  Conconlla (HH) 1,1075* 

kkeContraiy (OCh-3) I,10a8* 

']»Contrai7»lIo.t 
(See  notes,  II,  3814.) 
kke  ContraiTf  Mo.  (4i^ 

*«»«from) 00-333 i,MJ38 

ikeCoqullle.La 8-176. 1,683 

JceConTenjA (HH) 1, 1075* 

tkeCr^Mo 0(J-133 1,1036 

(See  notes,  11, 2813.) 

^Cr.,Wyo QQ-VH5 1,1038 

>ke  Cypress,  Fla P-240 1,671 

^I>anterivs,lA. 8-636 1,686 

kkedeCadMA. 8-«3 1,686 

JceI>e8Alleinands,La..  8-380. 1,684 

ike  Dexter,  Fla. P-69 1,609 

*e  Dora  Canal,  Fla.....  P-44. 1,569 

*eDora.na. p^9 1,669 

^^^R« 11,3183 

U(eDoreheat,La X-tt 1,785 


Distrfct  Vol.  and 

and  No.  page. 

Lake DorehMt,  La.  (oon.).  X-46 1, 818 

Appro. 11,3306 

lAko Dunham,  Fla P-48. 1,669 

lAkeBarUCal TT-307 1,1566 

Lake  East  TohopekaHsa, 

Fla. P-343. 1,571 

Lake  Baton,  Fto P-«. 1,569 

lAkeElol,La 8-173. 1,683 

Lake  Brie (OC) I,910» 

PP-118 1,1430 

Bridges «,M83 

Regulation. M,  3041,3134 

Shoals  in. 11,3041,3131 

Water  levels 11,3041,3131 

Wracks ii.TSno 

Lake    Brie    entrance    to 

Black  Rock  H.,N.T....  RR-18-d 1,1507 

Lake  Brfe,  reef  near  Bass 

laid QQ-16-b 1,1467 

lAke  Brie  to  Ohio  B.t 

Appro. 11,3399 

Lake    Brie    to    Ohio    B. 

(canal  throoch  Ohk>). . .  QQ-6-b 1, 1466 

Lake  Brie  to  Wahash  and 

OhIoBs QQ-6-0 1,1465 

LakeBugenlcLa. 8-164. 1,583 

Lake  Eustls,  Fla. P-«8. i,«» 

Bridges «*»» 

Lake Fausse Polnte. La. .  8-631 1,686 

LakeFdlclty.La &-439. 1,686 

LakeFKcLa fl-34». l'«84 

Lake  Flirt,  Flp. F-334 1,571 

Lake  Geoise  Chan.,  Bflch.  PP-14. 1,1419 

Lake  George,  Fla P-« *»*^ 

Lake  George,  N.  T E-lOO 1,178,206 

Lake    George    to    Lake 
Bfonioe,  St.  Johns  B.. 

Fla.    P-l<>-« *'** 

Lake  Gnc'le,  La B-346. 1,^ 

Lake  Grand  Bcaine,  La...  B-W8 j'J^ 

Lake Grtflin, Fla P-** ]*°Z 

Lake  Hamey,  Fla ^'^- \:\^ 

Bridges "'^^« 

lAke  Hamey  to  Palatka, 
St. Johns B.. Fla P-MHl »8» 

Lake  Harris, Fla. P"^ '^ 

Lake Hatchlneha, Fla....  P-2» '^ 

Lake  Hatch,  La 8-485. ,^ 

Lake  Hermitage,  La 8-346. .«< 

Lake  Hlckpoche^  Fla ?;«». *'  J;J 

Lake  Huron PP-« '  JJ? 

Lake  Huron  (lewis) PP-» ''^^ 

Lake  Huron,  BIIch.i  ^^  ^^gg 

^PP«* !!..ll',2183 

J  r/i::;' .■."..11,3041,3134 

Regulation. ^.^^ 

Wrecks VhhV       ..  -M07»» 

Lakeltasca C****^ ' 

Lake  Jean  Louis  Bobin,  ,  ^^^ 

I*. 8-178 .« 

LakeJe«iuii,«a.      P^ -^^ 

Lake  KIsstmmee,  Fla P-338 • 

Lake  la  Fortune,  La 8-174. ''"^ 


La 
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District         Vol  and 
and  No.  poga* 

Lake  LagnUssa,  La S-452. i»685 

LakeLaPoiiita»lA &-7a6. 1,687 

LakeLae (HH) 1,107«* 


.1,(82 
.1,609 
.i,fl84 
.1,686 
.1,666 
.1,670 
.1,682 
.1,681 


lAkaLet7»lA 8-184. 

Laka  Lochloosa,  Fla P-39 

Lake  Long,  La. 8-434. 

8^560. 

8-638 

Laka  Mabel,  Fla. P-154 

lAka]IIaclila8,La 8-175. 

Lake  Mauiapas,  La S-^GO. 

lAke    Maahacli,    N.    T. 
(Laka  Maahayh)i 
(See  notes,  11, 2792.) 
I«ke  Maahayli,  N.  T.  (sea 
above). 

Lake  M eahayli,  N.  T E-34 1,177 

Lake  M acliant.  La 8-473 1,685 

LakeMtehlgaii (HH) 1,1075* 

KK-6 1,1247 

MM-1 1,1297 

(See  notes,  U,  2837.) 

Reef 11,2041,2133 

Regulation 11,2041,2144 

Tides 11,2041,2126 

Wrecks 11,2270 

Lake  Michigan  and  Stm^ 
gaon  B.  (see  Sturgeon 
B.  and  lAke  Michigan 
Canal). 
Laka  Michigan  and  Stiu^ 
gaon  B.  Ship  Canal, 
Wls.t 

Navigation  rules 11,2041,2106 

Laka    Michigan    Canal, 
Wls.1 

Appro 11,2298 

Laka   Michigan   (datum 

planes) MH-l-a. 1,1297 

Laka  Michigan,  east  shore  00-1-a 1, 1377 

Laka    Michigan,    Mich, 
and  Wis.  (wave  action). .  00-1-b. . .... .1, 1378 

Lake  Michigan  to  Calu- 
met B.,  III.  (canal) NN-18-b 1, 1366 

lAke  Michigan  to  Stony 

Lake,  Mich OO-30-b 1,1400 

Lake  Michigan   to   Wa- 
bash B.,  Ind.  and  Ohio 

(canal) NN-24 1,1371 

lake    Michigan    (water 

levels) OO-l-c 1,1378 

Lake  Michigan  to   Wa- 
bash B.: 
(See  notes,  11, 2837.) 

Appro. :...li,2298 

LakeMlneola P^53 1,560 

Lake  MInnetonka,  Minn.  KK-136-b 1, 1253 

Appro 11,2297 

Lake MIsare Canal,  La....  8-782. 1,687 

Lake  Mlsere,  La 8-781 1,687 

Lake  Mongoulois,  La 8-625 1,686 

Lake  Monroe,  Fla P-01 1,569 

Wrecks 11,2270 


RR-45>b. 


•  .a 


District        Td-Ki 
and  Ka  pic 

Lake    Bfonroe    to    Lake 

Geoige,  St.  Johns  B., 

Fla. P-lO-ei X? 

Lake  Nalcha,  La 8-5161 X^ 

Lake  Netherlands,  La.....  8-369L JJ^ 

Lakeot  the  Woods,  Minn    KK-20B J,:> 

KK-210. JlJ 

Lake  of  the  Woods,  BUnn. 

and  Canada KK-21Q. VJt 

Lake  Okeehobce,  fla P-236. i,r.& 

lAkeOntarlot 

Regulation. ii,3Kl.^ 

Wrecks J.r"- 

Lake  Ontario,  Black  Or. 
Shoal. 

Lake  Ontario  Hs.,  N«  T.: 
Appro 

Lake  Ontario  (southern 
shore,  harbors  on) 

Lake  Ontario  to  Chesa- 
peake B 

Lake  Ontario  to  Tonng^ 
town,  Niagara  B.,  N.  T.. 

lAke  Palourde,  La. 

Lake  Panasollkee,  Fla 

Lake  Felgneur,  La. 

Lake  Petto,  La. 

I«ke  Fend  Oreille,  Idaho: 
Bridges 

Lake  Pepin. 

Lake  Poinsett,  Fla 

Lake  Pontehartraln 

Lake  Pontehartraln,  La . . 


Aff 


RR-4IM>. 


-iia 


J-l-a.. 


.L» 


RR-1&-C IL 

8-^04. 1* 

P-34S. 1." 

8-714. i.*' 


E.Il' 

(HH) nn 

P-68L 

(HH) iri 

R-Ul 

8^ i4 

£.3 

ii^ass^' 

a,r 


8-8.. 


R-110 1" 

(HH) i,K 

(HH) tr 


Appro. 

Bridges 

Wrecks 

Lake  Pontehartraln,  In- 
cluding vldnltjr  of  P^sss 

Manrhac,  La. 

Lake  Pontehartraln,  St. 
John  Bayou,  and  The 
Blgolets       (connecting 

ship  canal) 

Lakeport. 

Lake  Providence. 

(Sea  notes,  II,  2832.) 
Lake    Providence    Bend 
(HH): 
(See  notes,  11, 2832.) 

Lake  Baceonrd,  La. &-296l l« 

8-428. i- 

LakeB^ (WW-2),--  -ii'T' 

LakeB..Mleh OO-M-b 1'- 

lAkeB.,  Wash .'...  WW-4S 

Bridges L> 

l4Uce  Boland,  Md. J-1003. 

Lake  BosaUe,  Pla. P~350. '^' 

Lake  St.  Catherine,  Ia...  8-4V. ^' 

Lake  St.  Clair,  Mich PP-^99. '^  ^ 

Wrecks 

l4Uce  St.  Oalr,  Mich., 
SwanLakCL PP-UIO.. 


vlz: 
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PIstrict  Vol.  and 

and  No.  page. 

ce  SC  Crofci,  Wis.  and 

Bridges 11,2184 

Logs,  floating oC 11,2041,2109 

»  Salvador,  La. ,.  S-366 1,684 

»  Sjunnumiili,  Wash, 
aterway    connecttng 

til  Puget  Sound) XX-8»-b 1,1M8 

»Cr.,Md 7-207 1,332 

eScrali,Fla P-5e. 1,568 

esIHtcli«N.J.: 

3rfd|?«8..,.«.. 11,2183 

es  Feny.....* (00-2) 1,1038» 

es.    Great,  Bnglneei^ 

K  division. 11,2030,2046 

es.     Great,    dcfenaca 

•  Great  Lakes) 11,1818 

es    Huron  And   Bile 

tiannel  to  connect)....  PP-118-a. 1,1466 

:es.  North  and  If  orCh- 
»tem  (see  Great 
Lkcs): 

Porta 11,1991 

:es  Superior  and  Bu* 

n  (eonnecting  waters)  PP-i-b 1, 1421 

w  Superior ll-1 1,1286 

(Bee  notes,  U,  2B34.) 

Harbor  lines 11,2256 

Navlgatfon  rules 11,2041,2107 

R«rf 11,2041,2121 

Regulations. 11,2041,2124 

Surveys. 11,2041,2121 

Wrecks 11,2270 

ce  Superior  Hs.  (north 

^on) LL-l-a. 1,1366 

ce  Superior,  Mich.  (vW 

nity  of  Keweenaw  Ft.)  LL-36-b 1, 1287 

ce  Superior  to  Kewee- 

aw  B.  (waterway) LL-41-a. J,1288 

ce  Superior  to  BfiigaiB-, 
ppiR.: 

Appro 11^2296 

ce  Superior  to  BOssla- 

pplR.(canal) LL-19-b i,1280 

to  Surveys  (see  Gi«at 
akes): 

Appro. ...11,2286 

ceSwamp,8.C n-25 *»^W 

•       N-29!!!-. '»**» 

N-« i,^» 

ceTherlot,La g^^gj        1,686 

ce Tohopekallga, Pu. '  p-34iV .... *» *^1 

ce  Traverse,  Bllnn.,  N. 

ale  and  S.  Dak .*  KK-189 i,l2^S 

KK-163^..- -1*1*56 

KK-18»^...-«»1^ 

KK-190 *»1250 

KK-190-b *»1^ 

ce     Traverse,     Mfain. 

ad  S.  Dak.t 

(See  notes,  11, 2834.) 

Appro. 11,2397 

teT8rtiApoka,H»..i'p-^V;.';.'.'.".'.. 1,671 


District 
and  No. 


Vol.  and 
page. 

Lak»Uiiloii,Waah.t 

Appro "'*»1 

Bridges 11,2184,2219 

Harbor  Itaes "'^^ 

lAke  Union,  Wash,  (wa- 
terway connecting  with 

PogetSonnd) XX-e»-b 1,1666 

Laka  Verrct*  La. S-509 |,» 

Lake  Villera,  La. 8-352. »»»• 

lAke  Walk-ln-lb»-Water. 
pi^ P-249 >i*71 

Lake  Washington  Canal, 

"iSSi. «.«";^ 

Lake  Washington,  Fla....  P-67. i.jw 

Lake  Washington,  Miss..  X-27 >,^ 

X-25 »»«•* 

11,2296 

Appro ' 

|4dce  Washington,  Wash.:  ^  ^^ 

Harbor  lines ^*^^ 

Lake  Washington,  Wash. 
(watwrway     connecting  ^ 

with  Fn««*  Sound) ^^^•Vu^^ 

Bridges 1*V-' I  lutt 

LakeWbider,ina. P;66.   h^ 

Lake  Winnebago,  Wis....  MM-21 ,1»7 

^^^  MM-21-a. 1, 1316 

11,2298 

Appro 

Lake  winn«lMffo*   Calu- 

met  H,  WIS MM-21-d 1,1316 

Lake  Winnebago,  FoiB, 

Wls.(pler) ***  ^  °'         ' 

Lake  Wto»rt»WH  High- 

C1IIIH..WIS MM-21-e 1,1316 

Lake    Winnebago,    Wis., 

StoekbfldgeH. MM-21-^ ^ISJJ 

LakeWiniilM|o«l>l^--  (™> '^^ 

vti,.wi«»ilDlseocee.N.H.  B-25 J/.<»i? 


Lake  WiniKlP>*«<V«^ 


.11, 


Lake  Worth  or,  Fla. l^^""/ ,570 

LakeWorih,na r  *« 

Lake  Worth  Chan.,  Fla.t  ^  21S4 

Bridges ' 

Lake  Wortht  Fla.t  ^  ^im 

(See  notes,  11, 2817.) 

lAmbCr^Va K-an 

tiunbert  Cr.,  Va. 

I«amberts  Ft.*  ^^  2256 

Harbor  Unto .-j-- ...1,412 

Lambs  Cr.Va..    ^'"".'...^.U^ 

LaSIerBayou,La t^.'^  1,1036 

1-amineCr.Mo OO-  438 - 

LammelUMo 00-143Z , 

(See  notes,  11, 2823.)  ,^ 

La  Sloeille  Canal,  Vt B-118 ». 


....1,374 
£1201....' l'«2 


La 
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and  No.  page. 

LaMoeWeB^Tt E-118 1,178 

LaMoUle (HH) 1,107S» 

LamonB^P.I YY-93 1,1686 

Lamoque  Bayou,  La S-196 !,  682 

Lampklns lAke,  Ga 0-331 1,535 

Lamprey  B^  M  e.t 

(Seenotes,  11,2783.) 
Lamprey  B^  N.  H A-288 1,29,63 

Appro 11,2288 

L^Anacoco  Bayou,  La.  —  T-2-c 1, 717 

(See  notes,  11, 2805.) 

Lanallsldn  Hawaii. YY-55 1,1685 

Lanal  Isld.,  H.  I.i 

(See  notes,  11, 2846.) 

Lance  Cr^  S.  Dak G  G-«59 1, 1031 

Lance  Cr^  S«  Dak*  and 
Wyo.: 

(See  notes,  11,2810,2819.) 

Lancef ord  Cr., Fla 0-529 1,537 

LaneCr.,Md J-127Z 1,340 

Langdons  Cr^  Kans GG-1347 1, 1035 

(See  notes,  11, 2823.) 

lAnffford  Crn  Md J-464 1,334 

Lanirs  Cr.,  Fla P-93 1,569 

L*AnffUineB.,Ark Y-^ 1,818,840 

Y-47-d. 1,838 

Appro. 11,2295 

Lansing (HH) 1,1075* 

Lanan,P.I YY-112 1,1686 

Lancaster  Cr.,  Va K-187 1,374 

Land  Office  Surveys if,  2041, 2120 

Lands,  Arldt 

Irrigation 11,2040,2087 

Lanes  Cr.,  Va K-251 1, 375 

L*An6e,Mlch LL-46 1,1265 

LapansB.,Vt E-121 1,178 

La  Ferouse  Landing,  R. 
I.t 

(See  notes,  11,2846.) 
La  Plalsance  B.,  Mich PP-125. . . 1, 1420, 1458 

Appro 11,2299 

Laporte,  Tex.: 

Harbor  lines ii,  2256 

La  Frele  Cr.,  Wyo: GG-1064 1, 1033 

(See  notes,  11, 2820.) 
Laramie   R.,    Wyo.    and 
Colo GG-1071 i,1033 

(See  notes,  11,2820.) 
Larb  Cr.,  Mont.: 

(See  notes,  11,2816.) 
Larchmont  H^  N.  Y E-10 i,  177, 18o 

Appro 11,2289 

Large  Nixon  Cr.,  Mo.: 

(See  notes,  11,2824.) 

Largo  Sound,  Fla P-lSl 1, 570 

La  Rompe  Bayou,  La S-626 1, 686 

Larose  Bayou,  La S-627 1, 686 

Larrabee  Slough,  Wash.: 

Bridpas 11,218-1 

Larry  Cr.,  Pa J-747 1,336 

La  Salle (HII) 1, 1075* 

(See  notes,  il,  2827.) 
La  Salle  Cr.,  N.  Y RR-23 1,1493 


District 
andNa 

LaskerCrnNebr. OG-967... 

(See  notes,  U,  2819.) 

Lasslne  Bayou,  La 8-383 

Last  Chance. (HH) 

Last  Chance  Crontng 
(HH): 

(See  notes,  11, 2832.) 

lAtanlaLake,Law 8-777 

Latenache  Bayou,  La. 8^551 

Latlmore  Cr^  Pa. J-911 

Latitude  (see  Loncttude) .ii. 

Surveys,  Colorado,  Kan- 
sas, and  CaUfamla ii 

LathranB^Ga. CM5g 

La  Trappe  Cr.,  M d J-316. 

Ia  Trappe  B^  Md.: 

Appro 

LaudefdaleCo (HH) 

Lauderick  Cr.,  Md. 1-971 

Laugheiy  Cr^  Ind. DIM93.  .. 

Launches,  gaaoUne^  Hst 

Launch  (The),  N.  C I/-247. 

Laupahoeho«  fiandtng, 
H.L: 

(See  notes,  11, 2846.) 

Lauquedock  Bayou,  La. .  S-53Z 

Laurel  Branch,  Ky DD-« 

Laurel  Br^Ky DD-IOJ 

lAurelCr^Ky DD-38 

lAurel  Cr.,  8.  Dak^ 

(See  notes,  11, 2819.) 

lAurel  Crn  W.  Va. EE-^ 

EE-78 

EE-14.5 

EE-175 

lAurel  Fork,  Ky DD-W 

LaurelFork,La 8-264. 

Laurel  Fork,  W.Va. DD-32:.. 

Laurel  or  Zephyr  Cr.,  S. 

Dak GG-879 

Laurel  B^Ky AA-CT 

Laurel  Bun,  Md. J-541 

Laurel  Bun,  Pa. J-722. 

J-89S. 

Laurfler  Bayou,  La S-I21.. 

lAvaBedsi 

Explorations. "  • 

Lavaca  B^  Tci*t 

Harbor  lines 

lAvaca  B.,  Tex.,  to  Blata- 
gorda  B.  (channel  be- 
tween)  U-56-* 

lAvacaR^TcK. USA 

Bridges 

lAwalBnHawall YY-35 

lAwnsCr.,Ta L-l» ' 

Lawrence  Brook,  Mass..'.  B-17 

Lawrence  Brook,  N.  1 0-3S 

Lawrenceburg (CC;..- 

Lawrence  Cove,  Ta K-14^-  • 

Lawrenco  Cri^  La R-OM  • 

lAvrrencc  Cr.,  Mont GG-SSO 

(See  notes,  U,  2816.) 


lee  p.  2861  toi  ez-1 
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Le 

2»S1 


District 
and  No. 


VoLand 


kwreiiceCr.,9Ar.t 

(See  notcB,  11,3820.) 
NneiicePtnN.T«t 

Harbor  Unes fi,J 

iws,Ab8tnetof 1,9 

Corpe  of  Encfaeen,  aflteting.  .11,  XMO^asn^ »» 

kWBooCr.,N.C U'lBi i,4U 

iwsonLaka,lA. B-163w 1, 

iws  SwEmpb  S.  C N-92 1, 

iwa  (Upper)  TlioroCare, 

*W J-79. 1,331 

iwwai  Cr.,  Idahot 

Bridges 11,  SIM 

mjtnCamtMdi. J-178 1,884 

aamtoCr.,Ga^ 0-83 1,588 

Bridges li,218< 

urettoPt^Md.1 

Fort U,1«M,1U4 

Mllea. (HH) 1,1OTS* 

Corse  Bjkyon,  La. 8-407. 1,' 

(See  notes,  11, 2801) 

adeiUiamCr.,lia J-342. 1,: 

adlnffCr.,W.¥a. BB-173 1,964 

adisld. (HH) l,107fi* 

afR^Mlim. KK-llB i,lM8 

•fRnMlas R-«7 1,646^000 

Appro 11,2894 

Bridges 11,2184 

Ague  laid.  Navy  Taid« 

Pa.: 

Harbor  Ilnea 11, 


latherwood  Cr.,  Ky. 


DD-80.. 
DD-121. 
R-98-a.. 
DD-857. 
EE-140. 


.1, 
.1,900 

.1,647 
.1,9J2 
.1,964 


atherwood  Cr.,  BOaa... . 
atherwood  Cr^  Ohio . . . 
iatherwood  Cr.,  W.  Va. 
an  BayoQ,  La.i 

(See  notes,  11, 2804.) 

am  Btea  Bayou,  La S-429. 1,684 

laa  Que  Court  Hi,  Nabr.  00-916 1,1082 

avenworth (00-8) 1,1088* 

avenworth.  Fort,  Kana^ 

Engineer  Depot. U,2Oa9,2M0 

avenworth  Jnnetioii. . .  (00-8) 1, 1089* 

avenworth,  ICana (00-2) 1,1087* 

(ban  Cr.,  Kaiia.1 

(See  notes,  11,2822.) 

»b««i (00-2) 1,1038* 

ibeaii,8.Dak. (00-2) i,1037» 

iboCr.,Moiil OO-Ml 1,1029 

tCarpe  Bayou,  La. 8-469 *»«6 

Kbmere Canal, Maaa...  B-125 i»70 

'Clalra. (HH).. 1,1075*,  1076* 

«omptaB.,BU. j-255 1,883 

«ompta  Cr.,  BU. j-256. i,888 

)CompteCr.,S.Dak...  00-363 IfloaB 

,     „_  QO-801 1,1031 

(See  notes,  11,2815,2818.) 

aehLako (hH) 1,1076* 

aeh  Laka  Bi,  mwii.t 

Bridges il,2184 

*«hR (HH) 1,1076» 

KChB^lflllll. KK-95 1,1848 

icdaCrnlU. j-376 1,333 

304e2'— H.  Doc.  740, 68-2— vol 


District 
and  No. 

>Cr.,La. B-9W 

LaaaCTnN.C M-im. 

Cr^Va. K-100. 

B.,Bfaaa. C-75... 


VoLand 
page. 

....1,61? 

....1,456 

....1,874 

....1,107 


Bridgw 11,2184 

StoOBh. Q-M-* ^'^l 

Q-21-0 *!«» 

Legal  proeaadliiBB ••J»2 

Ladonvllla (OC) «,«»• 

LMMatlon. » 

Lalpale (OQ-2) -.lj«W» 

LalpaleB^DaL 1-64 *' „  iSJ 

Apprcn. 11,  ^W 

Bridges *|»^ 

Wieeka «'^ 

(HH) l,10TOi* 

OO-64-b J,1<11 

I/]SBibanaaaBaFOii,La..  8-637 :••!'?? 

Lemon  B.,  Fla P-a». *'^ 

Lemon  B.,  !!»-•  •»*  Gaa- 
poiffla  Sound,  Inclnd^ 

L^nCf^N.Y 0-28 J,W« 

LamimaCr.,8.C. N-253    .«,«! 

LamonwetrB.,Wla KK-19 i,WU 

Lannan  Bayou,  La.1 

(8eenotea,li,2806.) 

i^HMiud  cova,  BM. jwna. J»^ 

I^HMiud  FMid,  Md. J-lOi. >.» 

Laonaida  Cr^  N.  J.i 

Bridges "' 

Laonaida  TbOTOUsbf  are, 

Bridges 

Laonaidtown  H.,  Bid 
I^onaidtown,  Bf d.i 

Appro M      HMM 

leopard  Baron.  la. »-«»a «."» 

Lwp«d«Cf,N.C K-ao <-«• 

Lemaonda  Cote,  Bie.i  ^^ 

Lery  Bayou^  La. 8^-l«3 ''"** 

Lea  Cbeneauz  laid.  Chan., 

t^*»*mr^   Pa  J-575. »'335 

i:sSi^:.^."... (HH) •.'"•• 

Levela,  Great  Lal»«  ("•  ^^  2121 

Gtaat  Lakes). 11,2041,2121 

Levlaa    Fork,    Ky.,    Bl«  .  _« 

Bandy  B ^^^ 'mo 

11,2184 

Bridges 

Lawea  Cr.,  Del*i  11,2184 

Bridges .11,2270 

Wrecka.... 
Dek 


11,2184 
..1,387 


.«. 


(Dalawaie  ,  ^OO 

BreakwaUr)^. ^^^^- 1,202 

Lewea.  Del.  (Vl0') H-^«. 

Lewis     and     Clark     B^  ^^^ j^^^^ 

^^'^ WW-5...J,1«15'1"0 

'VErW-8^ *»  **^ 

U,2184 

Bridges 


LE 
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Distriot         VoLaod 
and  No.  page. 

L0ifli  G^^  Colo. 00-1080 1,1088 

(See  notes,  11,^830.) 

LenfliCr^GA 0-489 1,584 

Lewis  Cr..Ky DIMl ...1,060 

UwliCr^N.C H-2a0 1,456 

H-a37 1,466 

Lawto  Out,  Ouui. D-^ 1,141 

Bridges. 11,3184 

LowtoporC (CC) i,910» 

UwlsR. (WW-3) 1,1617* 

Lewis    B^    Bast    Vork, 

Wash. WW-46 1,1616 

LawlsB^WMlL WW-44..1, 1615,1640 

(See  notes,  11, 3844.) 

Appro. 11,3800 

Bridges 11,3184-3185 

Lewis  Thoioiiciiten,  N. 

C. M-38(Hl 1,473 

LswIsloiL (WW-3) 1,1617» 

(See  notes,  11,3848.) 
Lesalistelie  B^  Ftaus 

Bridgee 11,3185 

LBdngton. (0(}.3) 1,1080* 

LmngtonH^Mkli PP-8flL...  1,1410,1444 

WreokB 11,3370 

LegrtolBld^P.I YY-114 1,1686 

Leyt«>P.I YY-llO 1,1686 

IiailCoBi,P.I YY-155 1,1686 

IlblileBrancli«Md 00-1587 1,1087 

UbbyBr^Mbm. KK-«8 1,1347 

liberty (HH) 1,1070» 

liberty  BajroQ,  La. S-IL 1,681 

T-»< 1,717 

(See  notes,  11, 3604, 3806.) 

liberty  Bend (00-3) 1,1080* 

(See  notes,  11,3885.) 

LfbortyBend (HH) 1,1070* 

liberty  IsM (HH) i,1070» 

Liberty,  Mo.  (HH): 

(See  notes,  11, 3888.) 

libertytown Braneli« Bid.  J-15. 1,381 

Uek  Braneli,  Ky. DD-OO 1,060 

DD-114 1,060 

LIek  Branch,  Mb. OCh-31 1,1085 

LlekCr^Ga O-300 1,535 

LlekCr^Ky DD-305 1,060 

DD-3a8 1,060 

UekCr^Mb 00-96 1,1025 


(See  notes,  11, 3818.) 
LlekCr. 


OO-im 1,1035 

...  J-TSa. 1,336 

J-735. 1,336 

LIckCr^Tenn. AA-236 1,860 

AA-337 1,860 

liekCr^Va. DD-386 1,961 

UekincCr^Pa 7-803. 1,337 

LleklncB (CC) 1,910* 

LlekInc  B^  Siy. DD-195....  1,060, 067 

Appro. 11,2296 

Bridges 11,2185 

Harbor  Unss 11,2266 

lickmcB^Ohlo DD-423 1,063 

lick  Bon,  P»..,, J-765. 1,336 

^-808. 1,837 


and  No. 


Ugbtecs,  Steamt 

List. 

Ughts 

Forts 

Uglitlnc  Knot  Cove,  BU. 
ligbttnfc  Parks,  D.  C . . . . 
Ugh^-wood  Log  Cr^  Ga. 

lihneb  HawalL 

limncton  B^  N.  C 

Appro. 

liOlwanp  B^  Wash. 

lilly  Cr.,  Nebr 

lima  Cr^  Bans. 

limahonae  Cr. 
lime  Pt^  CaU 

Porte 

Timestima  Cr«. 

Venn 

limestona  Cr..  Ga 


J-107. 


O-ai. 


M-^l. 


.11.  »M 


kM 

^^ 

Oa-1357 xi3 

0O-133Q lU 

J.S 


C 


limestone  Cr.,  Ky. . 
linchesterB^Md.... 
Tineom,    Abraham 

PabBe    Grounds 

Bulldlnss)* 

linrom  Cr^  Ga. 

linoolnvllle  Hn  Blie 

lindsey  Cr«,  Bans.! 
(See  notes,  11,2883.) 

lindsey  Stoagh,  Cal 

lina  Cr.,  Bans.! 
(See  notes,  11, 2883.) 

IinaCr.,Mo 

(See  notes,  11, 3814.) 

linaklns  Bi,  Blie 

linaFOrl^Ky 

lines.  Harbor  (see  Barbor 

lines) 

lii^cayan,  P.  I 

Unlment  Cr^  M o 

(See  notes,  11, 2814.) 

link  Horn  BnVa 

linkhomB^Ta 

Link  B^  Ores. 

lineman  Cr^  By 

Linn  Cr.,  9fto»t 

(See  notes,  11, 2834.) 
linnton(WW): 

(See  notes,  11, 3841, 38a) 

linton. 

linwood. 

listons  Tree  Pti,  Dela- 
ware B 

little  AbitaB^  La. 

little    Alabama    Bayon, 


ui 

u 

M 

DI>-300....f,dSH 
J-3S7. Xi 


O-170 J.3 

A-141 L3. 


UU-«7. 


a 


QO-IOO. 


-iJ 


A-106 

DD-137 i.< 


ii,aoca 

YY-104 j.:^ 

00-234 J.i-! 

L-3Q7-a J-J 

L-213L it- 

W-a-a. -i  • 

DD-63 •,• 


(WW-1),...J.J 
(HH) L."^ 


15 


little  Amgator  B^  N.  C. . . 

little  Amite  B^  La 

little     AnnemwisfiT     U^ 

Md 

little  Arkansas  1L,  Bans, 
little  Atchalalaya  B^  La. 


&-114.. 

J-46L.. 
Y-IS,. 
8-600.. 


J.* 


be  p.  SSSlforoz 
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I>i;Mct          VoLand 
^    .                               O'X'  I<o-             pace. 
*to  Aii^lnrtekC*,**..  j.«OL jfaj 

STf^f!?""^ ^^" «.l^ 

tteAmcvMseC^^Mb...  00-71» i,  1096 

(B«i»ta8,i|,aB13.) 

(See  not*,  11,2830.) 

^PVto II.  M8 

^*^ ii.ai85 

to    Bajoa    ^^Tf%n^ 

);:''"' &-18. i,«8i 

ieB.ile]foe,]tte]i.....  mm^ I,12»7 

HK-^s-ft. I,  lags 

„    ,  llM-«-b 1,1390 

*"^*^ 8-«aL 1,687 

•  B^N.C. U'12$ l,4U 

e   BmyoQ   VotidoclM, 

0^fiO9 l,«86 

•  Bayou,  lA 3^7^, i^ass 

8-7aa i,«7 

•  Ba3roaS«ft,lA.....  g.274. 1,683 

•  Buitocr.,irebr 00-435 1,1032 

ftBMrCr^Ala AA-88 1,848 

toBearCri,M6 00-34 1,1035 

leBearCrnOlU«». D1>^I87 1,968 

leBearCr.,Pft. j-7a7 |,836 

leB6ftvorCr.,Eia. b-81 l,«8l 

te  Bemver  Cr^  If  •  D«k. 

Id  Mont. 00-7S8 1,1031 

[See  xMtes,  U,  asifi,  39 18.) 

teBMMrerCr.,a.l>ak..  00-391 1,1087 

to   BMvtt  or    Pntty 

r^N.Dak 00-709 1,1031 

toBoftvwB. (CC) 1,910» 

ie    ItosvOT   VU,    Ohio 

*dP» FF-42L 1,1003 

teBerswOnBto OG-1540 1,1037 

[Seenotee,  11,3824.) 

Ie  Biff  Horn  or  Gli«««y 

!BssR^Mont. 00-703 1,1030 

8eenotee,ll,28l7.) 

leBlieliB.,W.V«.....  EE-144 1,084 

oBtackB^AUska....  xX-211 1,1«M 

e  Black  B-  Ark.  «nd 

• V Y-80 1,818,836 

BBIalneCr.,^^  DD_2a5    1,960 

»""••■ (00-2) 1,1030» 

^"'"^"TS:^ 00-3 1.1039* 

lee  notes,  11,2828.) 

BBlaeB..Ina. ^^^^ i,891 

|BmeB..Bfo 00-1416 «,!<»« 

lee  notes,  U,  2823.) 

I  Blue  B.,  Well,,  ^^^ 

lee  notes,  11,3822.) 

)  Bimr  Cr.,  Teiui. .       AA-250  ...1,8M 

.Boeuf  ft,B«o....:::  00-164^:."!...*,  1037 

) Boffue FmlU,  14^         g  25              ...1,081 
iBol^mteCr^Bd^' ;;  j^j^;'.;; 1,335 


Dbtrlet  VoLtad 

•ndNo.  page. 

Iiittto  Boipne  Vcmme  Cr«t 

Mo 00-82 1,1025 

(See  notes,  11, 3813.) 

IittttoBrmMMB.»Ta. U-13.^ 1,735 

Uttto  Buflalo  Cr.»  Mo.t 
(See  notes,  11, 3834.) 

IiCtteBiiflaloCr.,Fa. J-895. 1,337 

Little  Burnt  Bmneh,  Md . .  J-105. 1,331 

Uttie  CalBoa  Bajon,  La. .  8-455 1, 685, 701 

Uttie  Calumet  (NN): 
(See  notes,  11, 3837.) 

Uttie  GBlii]netB.,nL NN-31 1,1349 

Bridges 11,2185 

little  Cannon  ILifMlnn..  JJ-32L 1,1334 

Uttie  CSanooebee,  Ga 0-lft3 1,534 

Uttie  Cairtlna  Cr.,  Ohio. .  DD-837 1,901 

UtttoCaikieFaM,Fla....  P-336. 1,570 

Uttie  c:artmCr.,Va. K-193 1,374 

UttleCaUw1iaB.,8.C...  N-130 1,500 

Uttto  Chain (CC). 1,910» 

Uttie  Chai3rB.*N.T B-78 1,177 

Uttie ChenlerBajrou, La.  8-7B6. 1,088 

Uttie     dMsrouie  B.,  8. 

IHik 00-379 1,1028 

(See  notes,  11, 3815.) 
Uttto  ChlQQMalimfa  Cr., 

P». J-.579. *,835 

Uttto C^optankB^Md..  J-338. ^332 

Uttto  Chutes  Wto^ 

Biidges "'2^ 

Uttto CaearMdB., Fa.....  J-8iaL J*^ 

Uttto  <3oalB.,W.Va BE-69 J»«w 

EB-68-a. 1,094 

Uttte  <3olias  Brook,  N. 

M. B-31 '»* 

Uttto  Cony  Or.,  K^ DD-141 .*»oa 

Uttto  Colorado  B. SS-4. '»/«» 

UtttoComptoii,B.1 0-68. '»*'" 

Uttto    Complon,    B.    I. 

(broakwalcr) 0-63. •'"• 

Uttto Conewaso C^., Pa. .  J-Oia. *'^ 

Uttto  ConneettonSioiisli,  ,  ,^ 

Cat UU-43 »'**" 

Uttto  Contentnla  Cr^  N. 

C M-178 '»*" 

Uttto  Contentnla  B.,  N. 

C M-178 '^ 

Uttto ConeetoffaCr., Pa..  J-57«. |'^ 

Uttto  CoqnIltoBn  La. B-199. ^'^ 

Uttto     Cottonwood    B.,  ,  ,,^ 

Minn. KK-160 '»"» 

Uttto  Cow  Cr.,  Takt 

(See  notes,  11, 3806.)  .  ^^ 

«**<*-»- ^^ v.ii'iSS 

Wreoto I  ,ft9* 

UtttoCr.,Kane. 00-1406 hion 

(See  notes,  11, 3838.)  .  ^^n 

Uttto  C^.,Ky AA-389 }'J~ 

pi>.353 *»*'^ 

Uttto  Ccofla  Or.,  Kans OG-1240 ^»^^ 

(See  notes,  11, 3831.) 

Uttto  Cr.,Md. J-87.. 

Uttto  Cr.,Maaa. B-lW 


1,331 
.1,70 


Li 

2954      INDEX  TO  BEPOSTB^  CHIEF  OF  BNGINBHBS,  U.  8.  ABXl,m 


Distzki         Vol  and 
and  Mo.  page. 

little  Cr.,  Mo 00-03 1,10» 

little  Cr^N.C. M-61 i,4fi4 

Little  Cr.,  Ta. Ir-206. 1,412 

Little  C^n  W.  Va SE-ao 1,983 

Uttle  Darby  Cr.,  Ohio DD-409 i,9tt 

little  Deer  C^.,  Bid.. J-029. 1,338 

little  Deer  C^^  BUSS X-24 1,785 

Little  Dry  Cr^  La. S-SSX 1,688 

Little  Dry  Fork,  Mont....  00-607 1,1028 

(See  notes,  11, 2817.) 
little DuckettCr^ Mo....  00-4 .1  1025 

(See  notes,  11, 2813.) 

Little Ebeneier,  Ga. 0-76 1,533 

little  Egg  H.  B.  and  In* 
let*  Including  Great  Bt 
N.  J.  (barbor  of  refuge).  I-O-il 1, 801 

(See  notes,  U,  2794.) 

Appro. Il,2n8 

Wracks 11,8870 

LItMeEssH. Inlet, N.l...  I<-9 1,288^801 

UttleElkCrnW.Ta EE-123 1,984 

Little  Elkhart ILtlnd.....  OO^ 1,1377 

little  Elk  lL,Md J-640i. 1,388 

J-n523-a. 1,380 

Appro. 11,2201 

little  Elk  IL,  Minn. KK-llflu 1,1218 

UtUe  Falls (HH) 1,1076^ 

Uttle  Falls,  Md. J-100& 1,388 

littie Falls,  Va. K-00. 1,878 

little  Fenune  Osage  Cr^ 
Mo GO-7 1,1025 

(See  notes,  11, 2813.) 
little  Ferry,  N.^s 

Harbor  lines U,2»8 

little FlshlncCr^ Pa.....  J-712. 1,336 

J-831 1,387 

LltUeFlattCrnN.C L~280. 1,413 

little  Fork  lL,Bflnn. E:k-210 1,1249 

Bridges 11,2185 

little  FoiC^^Va. DD-280 1,061 

litUe  Goddel,  La 8-517. 1,686 

little  Gunpowder  Falls, 

Md 1-083 1,388 

little  Goose  C^.,  Ky DD-^ .,..1,950 

Little  Goose  Bapids (WW-2) 1,1617* 

little  Guyandotte  ILi,  W. 

Va EE-61 1,983 

little  H^  Mass. B-140 1,70 

C-10. 1,111 

(See  notes,  U,  2786.) 

Appro. 11,2288 

littieH^N.H A-290 1,29 

Appro 11,2288 

little  H.,  Portsmouth,  N. 

H A-290 1,64 

little  H.,  Woods  Hole, 
Mass C-19 1,107 

Wrecks 11,2270 

Little  Heart  B^  If.  Dak...  00-778 1,1031 

(See  notes,  11,2818.) 
Little  HeU  Gate,  N.  T E-23 1,177 

Bridges 11,2185 

little  Hickory  Pa8F,F|a...  P-22aL 1,570 


Dktrict 
sod  No. 

little  HoektnvB^Ohla...  PD-M 

Ltttle  Hog  Bayom  I« S-Ol 

UttleBogl8id^Bie.t 

Forts 

little  Hoqulam  B.,  Waslu 

Bridges 

little  Huff  Cr.,  W.  Ta.....  SS-H 

IittieHuntlngCr.,Ta....  K-83. 

little  Hurricane  Cr.,  W. 

▼a. ZBr4B 

little  Indian  Cr. (GC). 

little  Inlet,  Va. hSL 

UtdelBld^MlMBi 

Bridges 

little  Jordan  Branch,  Mo.  G0-2S8 

little  Juniata  G^.,  Pa J-8B&. 

little  Juniata  B^  Pis J-8S5. 

little  Kanawha. (CCX 

little    Kanawha    M, 

(mouth),   W.   Ta.  (ke 

harbor) EB-lS?-c.... 

Little  Kanawha  B^  W. 

▼» .,  BB-U7....i, 


.il,> 


EX-lST-k. 


A-17.... 
J-TTL... 
DIMB2. 

0^ 

00-4M.. 


(See  notes,  11,2811.) 

Appro......... 

Bridges 

Navigation  znhB. ... . 
little  Kanawha  B^ 
Va.  Oocks  and 
operating  and  care) . 
Little  Kanawha 

Fork,  W.\^ lB-1©.. 

ES-lM.. 

Little  Kaw  Cr^  Kans.1 

(See  notes,  11,2821.) 
little  Kennebec  IL,  Mk. . 

litUe  Kettle  Gr.,P!s 

little  KUbuck  Cr^  Ohio, 
little  Klo  Kee  Cr.,  Ga. ... 
littie  Knife  B^  N.  Dak... 

(See  notes,  11, 2816.) 

little  Lagoon,  Ala. K>2 

little  Lake  GeoifCbFla...  ?S. 

IitUeLake,La lBtr9He 

BrlOI 

8.351 ».6 

IitUel4UcePa8s,lA. B-M8 • 

little  Laramie  B.,  W^c:^ 

(See  notes,  11, 2890.) 
little 

Ky. 
little  Ls  Sueur  C^.,J 
little  Lost  Cr.,  Mo. 
(See  notes,  11, 2813.) 

little  LottsCr.,Ga. <H46 

little  Loutie  Cr^  Mo..  "^;^^^ 

little  Loyal  Sock  CTn  "" 

little  Lunchsa  Cr.,  S.  I 

little  Lyons  Ct.,Md. 

little  MachlasB.,  Me.  ^  -   x.^ 

little  Maehlpongo  Ibjb^ 

▼a.. 
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DIatriot  Vol.  and 

and  No.  pss^ 

^«<«MBCottQrR^lia....  J-l»l. 1,340 

tUeAiaiutME^FIa....  P-^B. i,«n 

p^MaiiMME^lflcta..  0(M© Ul«7 

MaqwUcata     Hi, 

jj-«L ipiaw 

Marco PMt,Fto....  P-aift. i»«W 

^<^MaiieaCr.,Mo^ 

CS«enot«i,U,aB34.) 
^***  Maitatta  to  mouth 

•^  SelotoK.,01iloB.....  DD-484 A,9ea 

Madklna  Bow  B^ 

00-1062 1,1083 

(e«enot«8, 11,3820.) 
^  MedteHia   Cr^    8. 

?^' GO^TO 1,10« 

^tteBOanii. (oc) l.WO» 

ttioailaittiB^Ohlo.....  DIVilBS U9t& 

"[•MinCr^La. S^7. 1,«8B 

Harbor  Unas 11,2256 

^^^^'^tmci^s.'cS'y-'ii'i^ -*'^ 

«t  te  nuaaonri. (OG-0) 1,1030* 

*««MlaTOiiiiK,Ark....  X-ae. 1,785,810 

■^PPro ,.11,2205 

**»•    MiaMmrt    iu^"  Ji.' 

■^** {OG-2). 1,1037* 

*«•     Ml«oiUl    B^     N. 

DalL,  Mont^and  W^o. '  00-784. 1,  ia» 

(See  notaa,  11,3818.) 

*^«^^"««»7  Cr-  Mo..  00-1470 1,  1035 

(Seenot«a,ll,aB24.) 

""•MonteCr^Ma j.^         1,881 

ttlejlloiiiteaiicr^jli;^  r^'         mj^^ 

(Seeiiot«a,ll,2823!)  **^"* *' 

me  Afonte  B^  N.  Y.t 

<Seenot«8,ll,2792.) 
rue   Monte  or  F,^^ 

■^^•* B-m  -..1.177 

too  Montjr  B.,  K.  Y.i  

(860  iiot«a,U,a7|».) 
tie    MoMQ     c^       « 
>ak^  • 

(See  notasi  U,  2818,) 

AleMoTeauB^S.,)^    ^^^^ I  lOM 

UleMLonillBiiii,]||0      j_j^^       1,339 

ittle    BAoAhaanon    Cr 


J-820. 


^^  1,337 

Ittle  Moddy  C»^  K,^^^     OO-imO U^^^ 

(See  iM)t«,«,  2821.) 

ItUeBSmdyCr^Blont..  00-111 1»1» 

00-fiOO I»i020 

(See  notes,  U, 2816,3816) 
Ittle  Muddy  B^  n.  Dak., 

(See  not«,U,  2815.) 
ttUe  BCiid  B^  Qa Q_j^ 1,534 

/v  yog ..... .!» 534 

Jttle      ^Qnmeoiic     B. 

»"*^*»'-" pp-ia U^^ 

Jttle       Huakagoa      b^ 

Mlcli 00-*r       1,1377 

IttleMLuaklnTOmbi;^^;  dm^! 1,9«1 

JtUe  Nahanti 

(See  notaa,  11,2784,2786.) 


Dlstriot 
and  No. 


Vol.  and 
page. 


e<mii.aDdB.I o-ioft. 1,108,137 

(See  notes,  U,  2787, 97a&) 

-^PPro 1I,2»S 

XJMla  Naitaiaiuett  B,  B. 

■- 0-106. 1,137 

UtttoNatallNUurB^La...  8-55. 1,581 

Utile  Neek  B^  N.  T F-7. 1,215,217 

UttteNemaiiaB^Nebr...  0(3-il2» 1,1033 

(See  notes,  11, 2831.) 
Unie  Noaenkeac  Brook, 

N-H B-18 1,50 

l4ttleNeataecaB^Oraf..  W-60 1,1508 

Utile  Nlanfiui  Bi,  Mb.t 
(See  notes,  U,  2824.) 

UttleNteedahB^Wla KE-IS 1,1247 

UttteNortheaatCrnBiil..  J-540. 1,335 

Uttto  Nortli  Fork,  Ark. 

and  Mo Y-80 .1,818 

Ltttle  Ocmulsee  B^  Oa. . .  0-827 1,535 

UttleOteeelfteoB^Oa....  0-123 1,584 

Utile    Olive    Green    Cr^ 

Ohio DI>-34a -1,801 

little  Oaage  B^  Bfo.  and 

Bans QQ-148$ 1,1036 

(See  notes,  U,  3824.) 

little  Otter  Cr^Vt. S-112 1,178 

little  Paint,  By DD-233 1,061 

little  PapUllon  C^.,  Nebr.t 

(See  notes,  11, 2810.) 
little    Paaa,    aeaiwater 

H^PIa. P-021. l,5n 

little PatnxentB^ Bid....  K-22 1,873 

little  Paw  Cr^  Kane 00-1187 1,1034 

Uttle  pecan  Bayou,  La...  8-740. 1,687 

littlePeeonleB^N.T....  F-36. 1,215 

Kittle  Padee  B^  8.  C  and 

N.C N-26 1,400,506 

Appro. 11»M02 

little  Pigeon  and  Freneh 

Bgtmd  Bi^,  If.  C.  and 

V^nn AA-112 1,872 

little  Pigeon  and  French 

Broad  BSn  Tenn. AA-llX) 1,873 

little PlgMA Bayou, La..  S-605 1,«86 

little  Pigeon B^Tenn....  A/L-116 1,840 

little  Pigeon  Ba*  Tenn. 

-^^Z «.^ 

UttlePlneCr^Pa J-7«. :*'?? 

Little  Plney  Crn  Mo OO-1520 l»l^ 

(8eenotee,li,3824.) 

Utie  Platte. (OQ-2) M^ 

Little  Platte  Bend (QO-2) *»«»^ 

little  Platte  B^  fewa  and  ,  ^^ 

Mo. QO-200 *'^**" 

(See  notes,  II,  2814.) 

tltttePUtt«»^^» ^^^-« 

tdttte  VonaaB  de  Tene 

(flee  notes,  11,2824.) 
Idttle      Poramyna      Cr.»  .1,1038 

Mont. «-»^  — .  » 


Li 
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Dtotrlet         VoLaiid 
aodNo.  page. 

LmtePOKUplii»€2rnliont. 

(continiied) GO-MS i|1080 

(See  notes,  11, 3816, 2817.) 

little  PottslrarsCr^na..  P-8QL 1,50Q 

Brldgee 0,2186 

little  Powder  IL,  Mont. 

•ndWyo GG-737 1,1080 

(See  notes,  11, 3818.) 

little  Prater  CrnTa DD-374 1,001 

Uttle  Prickly   Pear  Cr., 

Mont. O(M08 1,10» 

(See  notes,  11, 3816.) 
little    Queenstown    Cr., 

Bid J-421 1,884 

little  Bed  IL,  Ark T-45 1,818,836 

Y-23 1,837 

Y-33-a 1,827 

Appro. 11,3206 

Bridges 11,3185 

Wrecks 11,3270 

littieBleeB^Wls KK-12 1,1347 

little  Blgoleta,  La S-7 1,681 

little  B.,  Ala. Q-68 1,611 

little  B^  Ark T-U 1,728 

Bridges 11,3186-2186 

little  B^  Ark. and  Mo....  Y-63 1,818 

(See  notes,  11,2806.) 

Appro 11,2206 

Logs,  floating  oL U,  2041,2109 

little  B.,  Ark.  and  Mo. 
(from  HomersvUle  to  Its 
Junction  with  the  St. 

Francis) Y-nB2 1,880 

little  B.,  Ark.  and  Okla..  T-12. I,n7 

Uttle  B.,Cal TT-144. 1,1656 

little  B.»  Conn.t 

Bridges 11,2186 

little  B.,  Del 1-67 1,299,320 

Appro. 11,2200 

little  B.,Fla P-164. 1,670 

little  B^Ga. (Ml 1,533 

O-302 1,636 

O-Sao 1,536 

little  B.  Inlet,  8.  C N-2 1,490 

little  B.,Ky AA-317.... 1,880, 888 

AA-239 1,878 

little  &•  La. S-187. 1,682 

8-847. 1,688 

X-42 1,785,812 

Appro. 11,2296 

Bridges 11,2186-2186 

Uttle  &•  Me A-10 1,27 

Bridges 11,2186 

Little  B.,Bfa88 B-70 1,60 

B-110 1,70 

0-67 1,107 

Bridges 11,2186 

Little  B.,N.C L-282. 1,418 

Uttle B^ N.C. and  Va....  EE-00 1,088 

LtttteB^S.C N-3 1,490 

N-48 1,490,507 

N-109 1,500 

N-160 1«500 


Vat  I 


Uttle  IL.  8.  C.  (oontd.).. 


KK-71 U 

GG-167 

.....J.: 


Y.^4. 


aodNoL 
.  N-ITV.. 
O-IO... 

UttleB.,Taui AA-llO 

UttleB.,TeB. IM4... 

Uttle  B.»Ta. BB-m 

Uttle  B.»  Wash 

Uttle  Boanoke  B.,  Ta..... 

UttleBoek. (HH) 

Utile  Bock,  Ark. Y-»« 

WreelEs 

Uttle  Bock,  Ark.,  dMUct.  YCwtthfUf 


(See  notes,  11, 2806.) 

Apprck. 

Uttle  Bock  Cr.,  Bflnn. 
Little  Bock  cr.,  Mont. 
Uttle  Bock  dr.,  Iowa., 
little  Bock  IL,  lowi 
Mlnn.t 

(See  notes,  11, 2814.) 
little  Bock  to  month  of 

Arkansas  B. 

little  Bocky  Crn  Mont.s 

(See  notes,  11, 2816.) 
little  Bomney  dr.,  Md .. . 
Uttle  Bound  B.  Cr.,  Bid.. 

Uttle  Bound  BnMd 

little  Sable  B.,  Mich. 

little  Sac  Cr.,  Mo.: 

(See  notes,  11,2824.) 
Uttle  Sage  Cr.,  Wyo. 

(See  notes,  11, 2820.) 
Uttle  St.  Marks  B.,  Fla.. . 

Bridges 

little  St.  Marys  B.,  FU. . . 

little  Salem  Cr.,  N.  J 

little  Saline  Cr.,  Moa 

(See  notes,  11, 2824.) 
little  SalkehatcWo  IL,  S. 

C 

little  Salmon  B.,  If.  T.. . . 

Little  Saluda  B.,S.C 

Uttle  Sandy  Cr 

little  Sandy  Cr.,Ind. 

little  Sandy  Cr.,  La. 

Uttle  Sandy  Cr.,  Mont.t 

(See  notes,  11,2816.) 
Uttle  Sandy  Cr.,  Ohio.. . . 
Uttle  Sandy  Cr.,  W.  Ta.. . 

little  Sandy,  Ky 

little  SarasoU  Bn  Fla. .. . 
little  SarasoU  Pass,  Fla.. 

little  SatlllaB.,Ga. 

Uttle  Sck>toB.,Ohk> 


JL3 


LS 

J-123BL 1- 

J-1237. 3» 

OO-iS i 


OO-IOOO I- 

Q-10 ^ 

ii,2LH,q 

O-620 1 

I-I4 i,«* 


N-251 -i 

BB-60 t"* 

N-191 1' 

OG-f74 i  ' 


.L* 


D1V477. 
ES-150. 
DD-212. 
P-27B... 
P-277... 
O-450... 
DI>-445. 
DI>-461. 


L« 


.1  f 


Uttte  Shamokin  Cr.,  Pa. . 

little  Sheepecot  B.,  Me. . . 

Uttte    Shlekshlnny    Cr., 

Pa 

J-613L '' 

A-216 

J-TOOL 1.J 

Uttle  Shoal  CTn  Mo. 

(See  notes,  11, 2814.) 
Little  Shoals  B.,  Mhm.t 

Bridges 

OO-M L'." 

ii.ai5,: 
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I>^Mot  Voiaad 

and  No.  IMgt. 

ttie  Silver  Gr^H.  J. QSi |,a#7 

ttleSloiizB^IoWB 00-254 1,1037 

(See  note,  11,3814.) 

tttoSbMitoGr^ui s-saa. J, 

ttto  SbtMnmlto  Or^  W« 

^* EB-«3 J,< 

ttle Sloop CtuuLyVa....  L-10. |,411 

ttle  Stongh  Cr^  Kmm...  OO~ia07 i,  1084 

(See  iiot«,U,  3831.) 

ttie  Snake  Cr^  Via P-188. 1,870 

ttleSnlabarCr^Mo....  00~1422 1,1080 

(See  XK>teB,U,  3833.) 

ttJe Snow CTn Mont....  aCMMtf 1,1080 

ttleSodafaH^If.T..  RR-^ 1,1534 

ttleSodnsB^jr.T. RR-4A 1,1408 

-^Ppro. 11,3300 

ttle  Soldier CTnKana...  QO-1294 1,1084 

(See  notee,U,  3821.) 
ttle  Splice  Cr^Bfo. 00-1446 1,1080 

(See  notes,  U,  3838.) 

ttle State CTnW.Va....  DD-807 1,981 

ttle Stillwater Cr^ Ohio.  DD-SO? 1,063 

ttle  Siicar  Cr^Uo. 00-1488 1, 1080 

(See  notae,ii,  3834.) 
MeSvnlown&vMlM.  x-81 1,786 

Bridges 11,3180 

ttleSarlLtCaL TT-« l.MBB 

ttle  SnaitnaB^  Alaska.  ZX-lfiO. 1,1066 

ttleSwatoraCr^Pa.....  J-588l 1,835 

J..080 1,886 

ttle  Swift  Cr^N.C M-171 1>466 

ttleTaboCTnHo 00-1430 1,1086 

(SeenotflB,ll,3838.) 
ttle  TaUapooia  B^  Ala. 

indGa. Qr61 1,011 

ttle  Tarklo  Cr^  Mo. QQ-341 1, 1087 

(See  notee,  11,2814.) 

ttle  Tftvem  Cr.,  Bfo. OQ-48 1,1036 

00-15Q6 1,1080 

00-1563 1,1087 

(See  notes,  U,  3818, 3838, 3834.) 
tttieTennMseelK^Tmn.  AA-18 1,866 

AA-00 1,  an 

Appro. 11,3390 

Bridges 11,8180 

Ittie      Tenneeeee      R^ 

Tenn^N.CnUidGa....  AA-00 1,840 

ttle  Tensas  Bajon,  La..  s-fl08. 1,880 

tttie  Tliorofaie,  Ta j-ia 1,831 

lttleTborouflifai«,Me..  A-136 1,38 

Ittle Timber Cr^ Mont..  OO-OOO 1,1030 

Ittle  Travene  Bn  Mich...  OO-Ol 1,1377 

Ittle  Travene  B.,  Mich, 
(harbor  of  refoge  near 

Pctoakey) 00-61 1,1418 

Ittle TMnldadB^Cal....  TT-186. 1,10M 

Ittle TrontB^ Mich.....  PP-45. 1,  "!• 

tttie  Torkesr  Cr^  Kane. .  00-1181 1,  lOM 

(See  notes,  U,  3831.) 

Ittle  Two  Bs^BIlnn KK-130. 1,1^*8 

Ittle  Terdlgrls  B^  Okla. 

y-18 i»a« 


DIstrlot 
and  No. 


VoLflod 


little    VennllioB 

attww^  ft»H|  g^nmAm KK-287 1,1340 

IittlaVanilllonB.,IB....  JJ-lX i»l384 

NN-IO 1,1349 

IittlaV«inillllOB,&Dak..  00-397 1,1087 

(See  notes,  11,3814.) 
IittlaWabadaB.,IIL BB-80 1,891,908 


i. 


BridgsB "'»* 

IJtttoWakendaCr.,Mo..  00-166 iilOOO 

(See  notes,  11, 3814.)  < 

Little  Walker  Cr^Vm. BB-« l,flW 

UttleWataiiitOr^Ohlo...  DD-466 1,908 

little  WapwaBopen  Cr., 

Vm, 1-088. «,386 

Uttle  Wax  Bayon.  La S-063. *»«« 

Uttle  White  Lake,  La.....  8-781...: «»«' 

Little    Whtte    Oak    Or., 


K-180 1,874,397 

J-O06. *,386 

OCM07 1,10» 

KK-ioo i,ia« 

O0-689 MOW 


(See  notee,  II,  3806.) 
little  Wlcomleo  B.,  Vm.. . . 
Little  Wlcomlsco  Cr.,Fa.. 
little  wmow  Cr.,  Mont. . . 

little  WIUow  B.,  Bfinn. .  • 
little  WlnA  B.,  Wfo. 

(8eenofeea,ll,3B17.) 

little  Wolff  M^  Wle 

little  Yellow  Cr.,  M6.I 

(See  notes,  11, 3813.) 

live  Oak  B.,  La. 

liverman  Cr^  N.  C 

livtaicBton  Cr.,  N.  C 

livinfitoiie  Chan.*  Mieh. 
Uvingitona  Cr.,  Kane-i 

(See  notes.ll,  3833.) 
Uvmgstone  Cr.,  Kj. 


:-i8 «»i«7 


B-100l *» 

L-S3aL ^f^ 

K-830 1,480,498 

PP-116. «,14» 


AA-830. 


.1, 


Livingstone  Cr.,  N.  Ci 

Bridges 

livingstone  Cr.,  N.  T. . 

livtngstone  Pt. 

LIvtngston,  Foft,  La... 
Uaard  Cr.,  La. 


B-16 
(00). 


Lloyd  BnT^-- 
Lloyd  Cr.,Md.. 


Lloyds  H.  and  Coid  Sprlnc 
B.,  N.  T.  (channel  be- 


). 


IioydsH.,N.T 

Umu«,P.I 

U>atak  B.,  Alaska..... 

I-obaeU  Cr.,  Ohio 

I^bloUy  Cove,  Mass. . . 

I^bater  Cove*  Mass. . . 

lE«ocbiel  Cr.,  Nebr.s 

(See  notes,  11, 3833.) 

I^tekFork,  »to 

I^teklee  Or.,  ▼> 

(See  notes,  11,3796.) 

t^oeic  Lane  Cr**  Kans. 
(See  notes,  li,383L) 


li,: 

1,177 

1,910* 

.11,1808,1970 

S-67. *»«! 

U-51 *f736 

L-OSL 1,413 

j-m. *»«M 

j-6ia *»''* 


P-16-a «»319 

P-15. «»216 

YY-107 *,1«« 

XZ-340 *.1«8^ 

DD-439 *f*® 

B-81 *»«® 

B-78 *»^ 


O0-1531 ^t^^ 

K-339 *»374 

O0-1318 *.1W4 


Lo 
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District         VoLaad 
and  No.  paga. 

lioeklles  Cr^  Ta.t 

(See  notflB,  li,  87W.) 

Wreoka 11,2370 

lioekport (HH) l,l(mi* 

Loekport,     IlL,     to     St. 
Louis,  Mo. NN-lH) i,1353 

(See  notes,  11,^827.) 

Appro if,  2383 

lioeks.  Bishops 11,9041,2106 

IxMkwoods  Folly  Bi^  N. 
C M-828 i,4M,4M 

Appro. U,2202 

IXMUStCove^Ma J-1170. 1,810 

liocost  CTn  Iowa  and  Bf  o.  CK3-12E7 1,1030 

(8eenoteB,U,2813.) 
IxMUst  Fork*  Ala^^  Blaek 
Warrior R-38 1,646 

Bridges U,21» 

Locust  Bun,  Md J-1131 1,830 

Lodge  Branch,  Va. K-137 1,874 

Lodge  Pole  Cr^  Mont 0(K6eo 1,1030 

Lodge    Pole    Cr^    Colo., 
Nebr.,andWjro OCklOTB 1,1033 

(See  notes,  11, 2817, 2830.) 

Lofton  Cr^Fla. P-7 1,660 

Logan  Cr.,  Mo 0(K61 1,1036 

(See  notes,  11, 2813.) 
Logan  Cr.,  Nebr.t 

(See  notes,  11,2819.) 

LofCahtnEwtds (WW-2) 1,1617* 

Loggy  Bayou,  La. X-46 1,785,813 

Appro 11,3906 

Bridges U  3186 

Logs,  lloattnff  t 

Regulations 11,3041,2100 

Logatown (CC) 1,010» 

LoffstownBar (CC) 1,010* 

Loffstown,  Pa.t 

WreokB 11,2370 

IbohM    Cr.,    Kmuu    and 
Nelw OQ-1313 1,1085 

(See  notes,  11, 3833.) 
Lolselle  Cr.,  8.  Dak QQ-gn 1,1081 

(See  notes,  11, 2810.) 

LolaaBnP.B. YY-4 1,1085 

London,  Tenn. AA-18 i,8S5 

LoneChan.,Va. L-^. 1,411 

Lone  Oak  Chan.,  N.C....  L-a26. 1,413 

Lonargan  Cr.,  Nebr. OCM86 1,1032 

(See  notes,  11, 2820.) 

Lone  Tree  On  Mass B-191 1,70 

Lone  Tree  On  Mont 00-627 1,1030 

(See  notes,  11, 2817.) 
Lone    Tree    Cr^    South 

Branch,  S.  Dak. GO-845 1,1027 

Lone  Tree  Cr^S.  Dak.....  OCMM4 1,1027 

(See  notes,  11,2815.) 
Lone  Tree  Lake,  Iowa.....  OCMKO 1,1087 

(See  notes,  11, 2814.) 

LoncBnN.C M-234 1,456 

Looff  Bayou,  Fla P-310. 1,671 

Lone  Bayou,  La. B-180 1,683 

8-607. 1, 


District 
and  No. 

Long  Bayou,  La*  (contd.)..  S-«ia 

S-fel 

Long  Beach  Bn  N.  T F-32.....  1 

Long  Beach,  €3ai. SS<l&...i,j 

Long  Beach  Chan^  W.  T.i 

Bzfdgw 

Long  Beach  InM  to  J[»- 
BialeaBnll*T. F-60. 

Appro. 

Long  Beach,  Maaa. B-ift 

Longboat  Gr^  ▼«. L-^- 

Longboat  Inla^  Fla P-2M. 

Long  Branch,  Iowa  and 

Mo. 00-1^9 

Long  Branch,  Mo Gci-^ 

(See  notes,  U,  2813.) 

Long  Branch,  If ^br. GG-114:.... 

(See  notes,  11, 3821.) 

Long  Blanch*  N.  T G-06 

Long     Branch,     N.     J. 

(breakwaoer) O^ 

LongBEanchCr.»Md.....  J-'949. 

Long  Covc^  Conn. I>-12 

LongCovobMo A-135 

A-151 

A-i:6 

Long  Cove,  lid J~47i 

1-479 

J-197 

M170 

LongCr.»Ga. 0-92 

0-134 

0-13^ 

0-4y> 

Longer.,  La. B-ka 

LongCr.,lid J*2R 

J-Wti 

Long  Cr.,  Bfaaa^ B-im 

LongCr^II*C. M-l* 

M-l« 

Long  Cr.,  S.  Dak 0G-2M 

(See  notes,  h,  8814.) 
Long  Cr.,  Ta.x 

Bridges 

LongDIkc (HH) 

Long  Fork,  Ky DD-251... 

Long  Green  Cr.,  Md J-09o 

Long  Haul  Cr.,  Md. J-3«l 

Long  laid.,  N.  Y^ 

Forts ' 

Hsrborliiiaa 

Long  laid.  City,  N.  T.x 

Harborllnea - 

Long  lakL  Head,  Mass: 

Battery »•  " 

Long  laid.  Sound,  N.  T. 

and  Conn..... £ 

F-SL 

Defenses 

WrsckB '■  •• 

Longltude(8ee  Latitude) "  ^ 

Long  Key  ChaBU,Fla P-i^- 

Long KntteO.,!!. Dak...  OG-393... 
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I>iBtrict         Vol  and 
and  No.  pag«. 

UmclAlML (HH) I,1II7«* 

UncI*lcaO».,ir.Dak...  00^301 i.lQK 

(See  notes,  11,  ttU.) 

LanKLako^Ga. €>-4g8 1,616 

UntMafalilHMi,lU...  J«a»7 1,S33 

UuifPlnaCr^If^br. OO-MO I, 

(See  notes,  ll,»ig.) 

LoncFt.BiqfDii.La. B-9UL 1,< 

LontFt.Cr.,lfd J-107. 1,834 

[AngPotoCr^W.Ta. DD^^8 1,961 

[tfncBand«N.T RR-M 1,1403 

^n«port,N.J.: 

Wreoki .11,9270 

[tfnc  Pialrli  B.  and  lla 

sonK«,Bflna KK-li5 1,1953 

E4in«PraMaB.,Mliin....  KK-116 1,1348 

^ns    Quaiter    Bimiieli, 

Md J-1043. 1,888 

>»ncB«icli,Bf«. A-aS8 1,39 

:4»n«nUCr.,lld. J-13&. 1,332 

l4nisRnn,Pa j-834. 1,337 

:4nisSaiilt]aldnK.T....  RR-«3-o 1,1534 

UngsCr^Ssr DIMJ7 1,959 

l«a«tCr.,Va. K-157 1,874 

I^nssCrnWyo. GO-Hm 1,1083 

U>nc  Sboal  Cr.,  Ky DD-61 1,989 

:4>nK  Shoal  R.,K.C lC-39 1,454 

UmcSoldteCr.,lf.Dak.  OQ-788 1,1031 

(S«e  notes,  U,  3818.) 
lAiiff  Torn  B.,  One WW-3d..l,l«16,1648 

/o         *      «^  WW-«H)..... 1,1643 

(See  notes,  11, 3844.) 

Appro- 11,3300 

Bridges U,2186 

jonffwood. (HH) 1,107«» 

:^nnan  Bayou,  la^ T-2-gg 1,717 

:MkliicGlaMCr.,lf.C..  lr^92. 1,414 

^klnf  GlaMB^Mlch..  00-30 1,1377 

:4iokom  Ctn  TeniL,  Ga., 

•"^A'* AA-4B 1,848 

^mlsPa8S,l4L... 8-334. 1,683 

iOon  lake^  BDnn.  and 

C^oaOM , KK-330 1,1349 

4wn  B.,  Minn,  and  Caift- 

■^ KK-aa9..v... .1,1340 

<oopCr^W.Va EE-76 1,983 

^ooeacoonaB^Bflsa X-9 1,785,789 

lOosahatehtoB^Tenn...  AA-3 1,848 

AOseCr^Mo. OG-1611 1,1086 

(See  notes,  11,2884.) 

4>ialnH.,01ilo QQ-22...  1,1461,1475 

Appro. 11,3399 

Harbor  lines 11,2266 

NavigBtlon  rales 11,2041,2107 

Wrecks 11,2370 

4ords  Cove,  Conn D-39 1,141 

M  Angelet,  CaL,  dlsftrfet.  88  (with  map)l,  1541 

1543 

(See  notes,  U,  2839.) 

Appro 11,3800 

4M  Angelet  H.,CaL 8S-20....  1,1543, 1547 

Appro. 11,2287,3800 

Bridges 11,3186 

HarterUnei 11,2256 


District  Vol.  and 

and  No.  pagei 

LoaAiigalaa«.,€iy 88*19....  1,1M3, 1547 

Loaaiiian8R.,Vte. P-38S. 1,570 

(Be»noteo,ll,3822.) 

UMtOr^Ky IM>*136 1,980 

IiOatOr.,l4L 8-863. «,«« 

IioatOr^Mo 00-49 1,10SB 

(8eanot«s,11,3613.) 

U>stCr.,Nalir. 00-1389 1,1036 

lMMtCr.,Fa. J-819. *i8»7 

Iioat  CTn  Ttam. AA-168 <»«« 

IiOatCr.,W70. OO-10B7 1,1083 

lioat  Hone  Cr.,  Mont 00-588 <.io» 

IxMtLake»lA 8-481 ^f^^ 

lioal;  Park  Or.,  Colo 00-1098 i»l^ 

l4itaCr.,Ky DD-148 «.«» 

IMIB  Bayou,  Lm 

Bridges 11,3186 

I4nil8laiia. (HH) ^f^^^ 

Forte 11,1808,1816,1916 

lioalsiana  and  Teiaa  wa^ 
taf8(i«inovliiciliewatar 

tayactnth) P-1-^ ''*^ 

Louisiana  Bend  (HH): 

(8oe  notes,  11, 3838.) 
Loolslana  diatvitt  watar- 

waya  tiibntsry  to  tba 

Msalsaljnftt S ''"^ 

Louisiana  dlatrlet  watai^ 

ways  west  of  the  BUssla- 

•IPPI s 'S 

Louisiana  watera. S-3. ■»»* 

(See  notes,  U,  3799.) 

Bridges **'*^* 

Hyacinth  removal 11,3993 

Louisiana  waterwayaeaat 

oftheAOsaiaaippL 8 >»«* 

Louisiana  waters  (watei^ 
hyadnlb  lemovai) P-l-b,e h^ 

P-l-O. ^>**'3 

8-3-a. *»** 

LoiiislanA     wafteieoursos 
(remarke   o«  tmprof^ 

ment) »-* '^ 

Louisville... (OC) -i.Mf 

(HH) I,107»* 

Louisville    and    Portlaad 
Ganalt 


Bridgee. 


.11,8186 


Navigation  rules 11,3041,2107 

Louisville,  Oa-»  to  Savan- 
nah, G*.(  waterway)....  O-3-lL i,S47 

Louisville,  Ky »»-W ^'^^ 

DD-3 1,959 

Louisville,  Ky..  distilet . . . .  BB(wf th  map).  1, 889 

891 

(See  notes,  11, 8810.) 

Appro. ".2W6 

LoupR^Nebr 00-988 1,1082 

(See  notes,  11, 2819.) 

Lourse  Bayou,  La 8-lia 1,884 

8-423. 1,884 

(See  notes,  U,  2804.) 


LO 
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Distriot         VoLud 
and  No.  page. 

LoueCr^ir.Diac. 00-781 i,1081 

(B«a  notes,  11,2818.) 

UtutnB^nryVm^Mo..  00-44 i,1026 

IxratreBnMo 00-22 1,1025 

(See  notea,  11,2813.) 

LoveJojBNufOWBvSlie....  A-226 1,28 

LoieU  Cove,  Bid. 1-480. 1,834 

LovdyCr^Nebr 00-1286 1,1036 

(Bee  notee,  11, 2822.) 

Loves  Or.,  Tenn. AA-160 1,810 

Lower  AtehatelaymBnlA.  8-403 1,685 

Lower  Bad  Cr^KF. DD-88 1,050 

Lower  Cedar  Pt^ Bid. K-48-e 1,880 

Lower  Chain. (HH) 1,1070* 

Lower  Beer  CTh  Mont.....  QQ-6S8 1,1030 

(See  notes,  11,2817.) 

Lower  Bevll  Cr^  Kf DD-170 1,000 

Lower  Buck  CThN.C.....  M-165 1,455 

Lower  Buffout  Cr^  Nebr. .  O(H)00 1, 1032 

Lower  Bowregr  Cr^  N.  C...  U-^ 1,454 

Lower  Howarda  Cr.,  Kf...  DD-188 1,000 

Lower  Laurel  Cr^  Kf BD-288 1,000 

Lower   f<«adtng   Cr«»   W. 

Vm BK-177 1,084 

Lower  lighthoQae  BaFOO* 

La. &-248. 1, 

Lower  Blacliodoe  Cr.,  Ta.  K-110 1,374,1 

Appro. 11,2201 

Lower  Bnaalaaipiilt 

(Bee  MisBisslppl.) 

Lower  Narrows,  Me A-172 1,28 

Lower  New  Tork  B.   (See 
New  York  H.),N.T.s 

Wneks 11,2270 

Lower  Ft.  Pleaaant. (HH) 1,1070* 

Lower  Ft.  Pleasant  Cfoai^ 
lns(HH): 

(See  notes,  11, 2882.) 

Lower  B. (00-2) 1,1080» 

Lower     Sevenmlle     Cr^ 
Bfont.t 

(See  notes,  U,  2817.) 

Lower  Sisters  Cr^Fla.....  0-^623 1,637 

Lower SprlncCr^N.C...  M-114 1,455 

Lower  TegesCr^KF I>I>'31 1,050 

Lower  Thorotare*  Md J-80. 1,331 

Lower Thoroogbfare, Bid.  J-80. 1,343 

Lower  Twin  Cr.,KF. DD-102 1,000 

Lower  White  Bn  Ark. Y-23-h 1,832 

(See  notes,  11,2806.) 
Lower      Willamette     B. 
(WW): 

(See  notes,  11, 2842.) 

LoWTF  Cove,  Bid. J-318. 1,333 

Loyalhanna  Cr^  Fa. FF-22. 1,1003 

Loyal  Sock  Cr.,  Fa J-725. 1,330 

Lubee  Chan.,  Ble A-0 1,27,31 

Appro 11,2287 

Lubec,Bfe.s 

Harbor  Unes li,2256 

Lucas (HH) 1,1070» 


Dlstriet 
andNa 

Lucas  Ghan^  La. &-20B.... 

LuceaLoop (HH)... 

Luce  Gr.,  Bid J-1234... 

Lueklamute  B.,  Ores WW-^. 

Luco  Slouf h«  Cal TT>80l.. 

LncFCove,Bid. J-185.... 

LucFCr.,La B-27Sl... 


VoLiDd 

P«8^ 

....i,fiB3 

.J,  lore* 

...l^US 

»  •  •  •8y  wv9 


Lndlntton  H^  BUeh. 00-43...i,1377.i«e 

Appro. ii,a» 

Bfidcea fi,2Ui 

Navigation  mles li,2Ml,£ff 

Ludlams    Thorouchfaie^ 
N.J.I 

BridgM Ii.a« 

LadieFCr.,La B-71 i,fci 

Ludlow. (CC) l,nfl» 

LuffleWBlta€:r.,Cal TT-181 Uissi 

Lnia (HH) i.ilCTP 

Lumber  Bi,  N«  C.  and  8. 

C. N-81 J.«,K 

Appro. il,39B 

Bfidges tt.fi» 

Luna. (HH) l,i«V 

Luiora (HH) l,i«Jl^ 

Lmora  Crosslnff  (HH): 
(Bee  notes,  11, 2832.) 

LuaonIsld.,F.I TY-87 1.1SI 

I^contnc  Cr^  Fa J-74L UOi 

loaches  UJcSb  8.  C N-71 l« 

lynches  BnS.C. N-a l.« 

I^nchB.,8.C. N-01 J.» 

N-«l-« l» 

Appro. !!»*■ 

Bfidges ll,a» 

Ijnn  Haven  B.  to  Bast- 
cm  Branch,  BUsabeth 

B-,Va. L-207HJ. H« 

Ijnn  Haven  B.,  Ta. I^207-« K^ 

I^nn  Haven  B.,  Fa.  (hai^ 

borotrefuce) 1^407-* i,^ 

l4pnnH.,Bfaas B-108 W^^ 

(See  notes,  11, 2784.) 

Appro. fi«5* 

Wrecks ti.*"' 

Ijnn  Haven  H.I 

WreckB ^^^ 

I^mnhaven  Inlet,  Fa. L-ao7. ^-^ 

Bridges fl.?i* 

Lgmnhaven  Bi,  Ta I>206L ^-^ 

L-2ia ^^ 

I.-211. i'<^ 

I^nzvme. (HH) i  J<^ 

Lyons (HH) U^ 

l4ronsB.,Fla P-271 *'^; 

l4ronsCr.,Kan8 OO-lStt tu** 

(Bee  notes,  11,2823.) 

Lyons  Cr.,  Bid. K-21 ^  ^' 

I^nsCr.,Biinn. KK-ieJ. tU« 

I^ons  Cr.,  Tenn. AA-IB *  * 

AA-151 ^^ 

Ly«nisGk.»Ta. L-150. ^^ 
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Diitriot  VoLand 

imd  No.  page. 

llaalMalii,  Hawaii YY-66 i,1685 

Ifmiliiaa  LaodlDf  *  H.  I.t 

(SeeiiotflB,ii,a84«.) 

IIaaslii,P.I YY-Ue 1,1686 

IfabMO  Cr«»  Ta.t 

Bridges 11,2187,2214 

IIaea|alarB.,P.I YY-177 1,1686 

llacf  ariand  Cr^  Kf. AA-202 1,850 

tfaehlasB^Me A-12 1,27 

HachlasB^Me A-14 1,27,32 

(See  notflB,  li,  2783.) 

Appro. 11,2287 

Bridgee. U,?187 

llaehlaa  H.,  BOeh PP-29 1,1430 

Haebodoc  Cr.»  Vtut 

Appro. 11,2291 

lUcliotaiik  Cr^  Ta L-82. 1,411 

Hades  Cr.,  K7. DD-120 1,060 

Hack  Axcli,  OiCf W-4-a. 1,1606 

IIackay8Cr.,N.C. M-2 1,454,457 

Appro. 11,2202 

Bridges 11,2187 

Wrecks 11,2271 

IIackeiiile8Cr.,Mlim....  JJ-30. 1,1234 

Mackerol  Cove,  M • A-71 1,27 

IIackei«ICove,]IIas9 B-01 1,09 

llackeys  Cr.,  Ala R-35 1,646 

Hackeys  Cr.,  N.  Cs 

Bridges 11,2130 

Hackeys  IL,  Ga. CM22 1,636 

if arkmac  H„  Bnch PP-20. 1,1419 

PP-30. 1,1419 

Appro. 11,2200 

Ifarktnaf  8tnlts»  Mkli.i 

Wrecks 11,2371 

hlacklnawBnia IJ-^ 1,1234 

NN-3 1,1349 

HackliitosliCrnKy. DD-03 1,050 

Hacks  Cr.,Ga. 0-36 1,533 

HacombyFort....^ 11,1803,1076 

Hacon  Bajoii*  Ark.  and 

La. X-33 1,786 

Hacon  Bayoii,  La. X-^ 1,805 

X-30-aw 1,805 

X-30-b. 1,806 

Appro 11,2206 

Hacon«FOrt.N.C U,  1807,1036 

Hacon    to    Borne*    Ga. 

(Georgta  Oanal) O-326-b 1,557 

HaciunCrnMd J-414 1,334 

HaddlnsCr.,N.C M-246 1,456 

HadHonoCr.,N.J. I-IO 1,209 

Hadlson. (CC) l,eio» 

HadlsonB^lU J-236. 1,332 


District         VoLand 
and  No.  page. 

]IIadlson«Fort.Md 11,1804 

Madison  H.,  Conn D-47 1,141,156 

(See  notes,  11, 2790.) 

Bdadlson^Ind^OhioB....  DD-496 1,063 

Madison  B. (00-2) 1,1030* 

Madison  B^  Mont,  and 
Wyo QO-A25 1,1020 

(See  notes,  11, 2816.) 

MadB^CaL TT-184 1,1656 

Mad  B.  Slongli,  CaL TT-183 1,1556 

Bridges 11,2187 

MagaiUle  Bayon,  La S-508. 1,686 

Macnetle    Lake,    Minn. 

and  Canada. E:K-242 1,1240 

Magnolia  H.,  Mass B-87 1,69 

Magothy  B.,  Va. L-^7 1,411 

Magothy Narrows, Md...  J-1180. 1,340 

Magothy  BnMd J-1183. 1,340 

MahanoyCr.,Pa. J-611 1,335 

Mahantango  Cr.,  Pa. J-606. 1,335 

MahonHnDeL 1-66 1,320 

Mahoning  Cr^  Pa. FF-27 1,1003 

PP-20. 1,1015 

Bridges 11,2187 

BiahonlngB.,Ohlo FF-41 1,1021 

Mahoning  bI,  Ohio  and 

Pa. FF-41 1,1003 

Biahonning  Cr.,  Pa J-714. 1,336 

MahonBnDeL 1-66 1,299,320 

Wrecks.; 11,2271 

BiahnkonaH.,  Hawaii... .  YY-70 1,1686 

Mahnkona  finding,  H. 
Li 

(See  notes,  11, 2846.) 

Mainard  Bayou,  La. S-«76. 1,686 

Main  Cr^  Bid. J-im 1,330 

MalnCr.,Ta. I/-180 1,412 

Malnet 

Forts 11,1706,1804,1818,1811 

•"Maine"! 

Removal   of  wreck   of, 

HalMna,Cuba 11,2041,2117 

Main  Pass (HH) 1,1076^ 

Main  Pass,  La 8-206. 1,682 

Main  Ship  Chan.,  N.  T. ..  F-106-c,  d,  f...  .1, 236 

Main  Ship  Chan.,  Ta.....  L-W. 1,411 

Bialntenaneet 

Appro 11,2279 

Major  Mooio  Cr^  Ga 0-^14 1,537 

MakenaH.,HawaU YY-65 1,1685 

Mabibang,P.I YY-163 1,1686 

Maiden  Bn  Mass B-121 1,70,01 

(See  notes,  11,2785.) 

Appro 11,2288 

Bridges U,2187 


Ma 
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VoLaod 
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District 
and  No. 

Bfalheiir  Bi,  Orac.1 

(See  ooteB.U,  2841.) 
Bfallaid  B^  La. &-752..... 

(See  notes,  11,2804.) 

lIallaidiCr.,Alm AA-45 i,848 

M aOaid  StonKh,  Gal TTH8. 1,1556 

TT-^ 1,1565 

Hallet  Bayou,  Lb 8-766. 1,687 

BfaOettsB^Vt E-117 1,178 

BlaliowB B^ Md. K-7B i,373 

Malones  CTn  Ala AA-36 1,848 

Bfamaroneek  H^  N.  T E-6 i,.177,179 

Appro 11,2289 

Hffamaroneck  B,,  W.  Y E-9 1,177 

MawiTnoth  Cave,  By BB-7 1,892 

MamaeBe  Bayou,  La S-607. 1,686 

Maoahawken  B^  N.  J»t 

Bridgee 11,2187 

Man  and  Boy  Chan.,  Va..  L^44. 1,411 

BfanasquanBnN.J Q-60 1,247,266 

Appro 11,2290 

Bridgee 11,2187 

nanatee  Cr^  Ha P-130. 1,570 

Blanatee  Bn  Fla P-296. 1,571,600 

Appro 11,2293 

Bridgee 11,2187 

Bfanchac  Bayou,  La S-103 1,682 

S-62-B. 1,603 

Appro 11,2294 

Manehae,  La.: 

Bridges 11,2187 

Manchester  H^  Mass B-89 1,69,80 

Appro 11,2288 

Bridges 11,2187 

Mandan (00-2) 1,1039» 

Mandan Lake, N. Dak....  00-772 1,1031 

(See  notes,  11, 2818.) 

Mandeville Bayou, La.....  8-186. 1,682 

Manele  B.,  H.  I.i 

(See  notes,  11,2846.) 

Mangrove  Bayou,  La. S-796. 1,688 

ManhassetB^fN.T F-8 1,215 

Wrecks U,2271 

Manhassel He, N. T F-8 1,215,217 

Manila  B.,  P.  I YY-100 1,1686 

Forts 11,1823 

Manila  H.,  P.I YY-lOO-a.....  1,1691 

Appro. 11,2301 

Engineer  Depot. U,  2039,2046 

Mines,  submarine. 11,1815 

Work  In  the  field U,  2040,2086 

Bfanlstee  Co.,  BUeli.  (har- 

borof  refuge) 00-51 1,1407 

Manistee  H.,Bfleli. 00-47...  1,1377,1404 

Appro. 11,2296 

Navigation  rules 11,2041,2107 

Manistee  B.,  HDeh 00-48 1,1377 

Bridges 11,2187 

Manistee    B.,     S  o  u  t  b 

Braneli,MIch. 00-50 1,1377 

ManlsttqueH.,Mleli. UM-2-a. 1,1297 

Appro U,2298 

ManlstiqueB.,Mlcli. MM-2 1,1207 


Pifriit 
and  Nu. 

Manitowoc  €)o^  Wis.  (see 

Centcrvme  Cr.). 

Manitowoc  H.,  Wis MM-r^i 

Appro. 

Harbor  lines 

Navigation  mles 

Wrecks 

Blanltowoc  Bn  Wis MM-jI)., 

Bridges 

Harbor  lines 

Manitowoc,  Wls^ 

Beef 

Man  of  War  H.,  Fia.: 

Wrecks 

ManoldnBnMd J-^ 

Api»o 

Wrecks 

Manoplknaic,  Alaska XX-isi 

(See  notes,  U,  2845.) 

Manor  Cr.,Md J-^S3l.... 

Manskers (Uir... 

Manskers  Cr.,  Tcnn AA-3>77 . , 

Mantansas  Inlet,  Fla T-'H 

Mantua  Crn  N.J 1-47 

Appro 

Brid^ I 

Wrecks 

Many  Berries  Cr.,  Mont. .  GG-u^.. 

ManapbhP.I YY-ir., 

Manehae  Bayou. (HE).... 

Manele  BnHawalL YV-57... 

ManoklnB.,Md J-64. 

ManteoB.,N.C M-21 

Appro 

Manufactures! 

Enoooragement  by  por- 

cbase  of  war  material 

Maniton     (South)     B^ 
Mich.: 

Wrecks 

Many  Berries  Cr.,  Mont, 
and  Canada: 

(See  notes,  il,  2815.) 

Maple  Cr.,Cal TT-i?i . 

MaplcCr.,Nchr GG-'^... 

(Seenotes,ll,2819.) 
Maple  Cr.,  S.  Dak.  and  N. 

Dak orr-si... 

Maple  Isid (HIT) 

Maple  Bn  Iowa: 

(See  notes,  11, 2814.) 

MapleBnMlch. 00-'5l.. 

Maple  Bn  N.  Dak. KK-bT. 

Maple  Bn  N.  Dak.  and  S. 
Dak.: 

(See  notes,  fl,  2815.) 

Maple8uck,Ga. 0-4&S.. 

Mapping,  surveys ^- 

Maps 

Frantispleoe  map  of  U.  8. 
and  Engineer  distiicti ^'' 

(See  notes,  !l,  2782L) 

Panama  Caaal 
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DitMot         Vol  and 
and  No.  page. 

Eaua^Gcologtel li,aMO,aon 

laps,  maldiif ii,  2041,3133 

Eaps,  MOttaij. ii,  2040,3068 

U«i«coCr,V» lr-135. 1,413 

LaifesO^Va lr-74. 1,411 

[a4iuun&,Tt E-ia2 1,178 

[aQUoltB^Me A-258 1,30 

LaqnokfltaB (HH) l,107e^ 

La4|UokctoB.,Iowa. J-«3. 1,13M 

AralsCr^Ho 00-1510 i,103a 

aratoK. :...  (00-2) 1,1099* 

Aramec  (HH): 

(S«e  notes,  11,3832.) 

AiliiehMMi  H.,  Mass B-107 1,70 

ArblehMd  Ught.  Ohio: 

WxBcis U,3271 

[arblehead,  BCus B-107 1,83 

Appro. U,3288 

Forte U,l«55 

iMttns (WW-2) 1,1617* 

Carcns  Hook  H.,  Pa H-^-J 1,283 

tarma  Hook  lee  H^  Pa.i 

WreckB Il,32n 

[aidcna  Hraneh,  Md 7-1117 1,339 

[an  Branch,  N.  C L-338 1,413 

[are  leld.  Strait,  Cal TT-105...1, 1556, 1565 

Harbor  Unee 11,2256 

Wrecks 11,2371 

larengo  Bend (HH) 1,1076* 

IarePt.BnMe A-257 i,20 

IartoSaiicheaCr.,Fla...  P-«8. 1,560 

larlas  Bn  Mont 00-476 1,1028 

<Q0-2) I,1037» 

(See  notes,  11,2816, 2824.) 

larlcoaiumt Bayou,  La..  S-643. i,680 

larles  Cr.,  Mo.: 

(See  notes,  H,  2834.) 

«»rietta (CC) 1,910* 

farlctta,  Ohio  (Miuktn- 

smn  B.  mouth) DD-439 i,962 

lailne  City  H.,  Bifeh PP-92. i,U\9 

Appro 11,2390 

Harbor  lines \ 11,2256 

Wrecks ll,22n 

larlne  City,  Mieh.   (lee 

harhor  of  refuge) PP-W. 1,1447 

laitoeParki 

Harbor  lines 11,2256 

faftnetto  H.,  BQeh. . ....".  KM-10 i,  1297 

larinette,  Wis *"  mM.-9-^ 1,1302 

larliicoiiln  Bayou,  Ui. . .  8-«37 1, 686 

tarlon. (00-2) 1,1030* 

iarlon  City (HH) 1,1076* 

lartOD,Fort,Fla. 11,1302,1966 

faitonlsld (00-3) 1,1030* 

larks  Cr.,S.C [\[]  k-46 t,499 

Cailey  Cr.,  Bid J-lloa *f 

farmatou  tL,  Mo.  and 


(See  notes,  11,2834.) 
aarmlton  B.,  Mo.  and 


nannotto  Bayou,  Ala. 


OQ-1401 i,M>* 

B-46 i,«<« 


District         VoLaod 
and  No.  page. 

MaranBayoVvlA a-76d. 1,687 

Marquette  B.,  Mieh.t 

(See  notes,  11, 3886u) 

Appro. M,  3M8 

Mtequotte  B^  Mk^  (hai^ 

horoCivfnce) LlA.54-b. 1,1W 

Marquette  Hn  Mleh. LL-64....  1, 1265,1301 

(See  notes,  11, 2836.) 

Appro. 11,2108 

Harbor  lines 11,2256 

Marrowbone  Cr^Ky AA-290 1,880 

DD-366 1,961 

Marrowbone  Cr.,W.Ta..  DIX-328 1,961 

Marahall  Cr.,  Kans 00-1176 1,16M 

(See  notes,  11,2891.) 

Marsh  Bayou*  La^ 8-830. i,688 

MteahCr.,Bfd J-260. i,333 

Marsh  Cr.,  Pa. J-758. 1,338 

J-837 1,337 

ManhCr.,S.I>Alc^ 00-307 1,1037 

(See  notes,  lif  3816.) 
BiarshBnBCo. A-106 l,« 

Bridges ^^^ 

Wrecks «»«" 

Marsh  Bi,  BCUin. KK-196. l,ia« 

Marsh  Bn  West  Brmneh, 

Me. A-106 1,29 

Bbrshy  Cr.,  Md J-397. 1,334 

Marshyhope  Cr.,  Md J-12T. ..i, 

Marshy  Ft.,  N.J.I 

Harbor  Unes U, 

Marthas    Vto«y»id,    Bd- 

gartownH.,liMS C-3a i.lOT 

Marthas  Vineyard,  Mass.  C-sa 1,118 

(See  notes,  11, 2786.) 

ApproL ^'?? 

Wrecks 11,2387,3271 

MtottnCr^KAn* 0(J-1898 1,1036 

(See  notes,  il,«33.) 

Martin  Cr.,P». ^-^^ ^'^ 

Martlnei,  CaU 

Harbor  linos "»2»6 

Martlnes  Cr.,  Tasa 

(8eenotes,il,2806.) 

Martin  Fork,  KjT VU-M i,«w 

Martin  Isld.  or  Martins 
Slough (WW-2)..... 1,1617* 

^^ISSL"*"^    ^'•,"'^WW-46 1,1616 

mJ^m^ZZ (WW-2) 1  16m 

Martins  Branch,  MO. 00-42 i»1025 

(See  notes,  11, 2813.) 

Martins  Cote, aid. T-^ \>^ 

llI«lnsCr.,<Milo DMKJ -  jW 

Martins  Landing. (^H) i,107«* 

''^rSi^'""'''..r..^(WW-3) U617* 

"•^^^T"' «^«H'^^« 

Maryland  steel  Co^Md.t 

^^iTi^M«—  11,2266 

HarborUnes * 

BfteySaiidfl»0^>N.C...  lr^25A 1»«» 


Ma 
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DMrlot         VoLand 
and  No.  pagfli 

MUTBB^Orv WW-86 i,l«15 

BluyavlUe,  Wasli^ 

Harbor  UnflB II,22M 

llMlMtolsld^P.I. YY-109 1,1680 

Bfaacot  Bmyov,  Lb i-6B8L i,(M7 

llMhpeeBnBlMS C-14. 1,107 

Bridges Il,2lg7 

BfasoD  Braneli,  Md J-aML 1,333 

Bfason  Cr^  Ta. Ii-86Sl 1,413 

BrldgflB 11,3187 

Muon*  Forts 

Engineer  depot 11,3030,3045 

Forts 11,3005 

MMonlBld. (HH) i,1070» 

BfMpaChCr^N.T. F-113. 1,310 

MBwairhmttet 

Forts 11,1700,1806,1810,1800 

BtMsachiiMtto    AiOi,    D. 
d 

Bridge. 11,3030,3004 

BlMSMB^in BB-30 1,801 

HffMOTalonB  Bayov,  nut 

Bridges 11,8187 

Maasmpomoek  Cr^  Fm K-300 1,874 

Blaaaaa  Cr^  Mo. 00-31 1,1026 

(See  notes,  II,  3813.) 
Manena,  N.  T. RB-75 1,1638 

Appra 11,3300 

Maiiiwna  Power  CanaU  N« 

T RR^74 1,1403 

Maaa  Pond,  Md. J-1303. 1,840 

Maaay  Branch,  Mo. 00-S8 1,1036 

Blastcra  Bayou,  La. 8-800. 1,088 

Matadeqnln  Cr^Ta. K-316 1,376 

Matagorda  B.  and  Braaos 

B.(eliannel between)...  U-38-« 1,780 

BfatacoidaB^Tei. U-i7 1,735,700 

Harbor  lines 11,3360 

Bfatacorda  B.,  Tttu,  AIH- 

gatorHeadH U-47-a 1,700 

Matacorda  B.  to  Laimca 
B.,   Ten.   (channel  b^ 

tween) U-60-e 1,707 

Matagorda  B.  to  Paladoa, 

Ten.  (channel) TJ-53-a 1,700 

MatalaehaPa88,Fla P-363. i,5n 

Matamoraa (CC) I,910» 

MatanuBka  B^  Alaaka. . .  XX-14e 1, 1060 

Mataniaa  Paaa,  Fla P-330. 1,670 

Matansaa  Bn  FtaL P-^. 1,600 

Bridges 11,3188 

Matawan  Cr^  N.  J. 0-44 1,347,303 

Appro. 11,3300 

BfateCr^W.Ta DIV331 1,001 

MatecnmbeChana^Fla..  P-187. 1,670 

Material,   War  (see  War 
Material). 

MathewaBend (HH) 1,1070» 

Matlnleas  H.,  Me A-117 1*38,40 

Appro 11,3287 

BfatBun,Va K-307 1,376 

MattapolaettHnBiaaa....  O^. 1,107 

MattapolBettBi,Maaa....  C-«l 1,107 


andNa 


HlBttaponl  B^  Ta 

Bridgea 

Wxeoka 

Mattawoman  €3r^  Md. 
Mattawoman  €3r.,  Ta. . 
MatthowB  Bend  (HH): 

(See  notes,  11, 3827.) 

MattttockB^N.T 

Blattltnek  €3r.,  N.  Ya 

Bridgea 

Wrsoka 

Mattltnck  H.,  N.  T..... 

Amino.. 


L-87. 


VoLsi4 

.i,in,«t 

...fl,M| 

i,n 


.i,ii5,a 


....fi,2ai 
....Ji,an 

....fl,2ai 


MattoleB^Cal TT-108L i,iiSI 

BIattoiCr.,Fa. K-U4.....J,374,» 

Manllaldi,  Hawaii TT-K 1,133 

(Bee  notes,  11, 3840w) 
MaaidlttsCr.,Mo (KK320 JI.19X 

(See  notes,  11, 3814.) 
ManmeeB.,Ohto QQ-8 J,l« 

Appro J,  231 

Wrsoka fl,2Sa 

Maomee  B.  (aboio  To- 
ledo, Ohio) Q(H ^l« 

ManmeeB.,Ohio Q(H ^l« 

Appro h,sm 

Bridgea li,CS 

Harbor  lines J1,2S 

Manmee  TaDeys 

Examination Ji,  3040,30^ 

Mawnahia  H.,  H.  Ls 

(See  notes,  11,  3840l) 
MaortceB^N.  J. 1-32. J,2».30 

Appro ll,3ac 

Bridges Jl;iai 

Wrecka Jl,2El 

BfaientBayoa,La S-147. X^ 

(See  notea,  11 ,3804.) 

MazmoreCr.,Md J-82B. J,33 

MayagaeaHnP.B Y7-30..J,lfl8S,]iff 

(Beenotes,U,38IA.) 

Wrecks J*»3^ 

MayanoCTnKona. QO-ua S,Jm 

BIayBlQllCr.,Oa 0-I98 ^^ 

MayeravHle. (HH) I,UBr 

MaylleldCr.,Ky AA-lft Xi* 

Mayflower. (HH) 1,M»* 

BIayHall,Oa 0-323 ».» 

BIayhewCr.,Mlnn. KK-^. X^^ 

Mayners  Cr.,  Ga. 0-4SI J.» 

MaynotCr.,Cal TT-MO. !.»» 

MayoB.,P.I Yy-lS7 U«» 

Maynidler8Cr.,Bfoiii.....  OG-085 J.10* 

(See  notes,ll,  3817.) 

Maynmo. (OC). ».^ 

MaaonEnin. JI-7. X^» 

NN-6 *."• 

McAllister  Cr.,Kaiia QO-IM X^ 

(See  notes,  11, 3833.) 

BICAlpIn  Cr.,  8.  C N-I3B j^ 

McCabeBan«Pa. J-800. ^^ 
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Distrlot 
and  No. 


VoLand 
pag«. 


P^r,MlelL LL.«....l,iaM,iaM 

(See  iiot«,U,  2886.) 

^My,»tort,Mto. U,  MM,  1851 

cCMlaavIlK  8U  C.  «9. 

Postte),  ABIrrtar  Cv N-aiO^. 1,518 

^|n»Cr,V«. DI>-a54 1,961 

cCLURB,  jrOHRi 
CompOet,    Indix,    B*. 

P<"tB»  Chlar  of  sngi. 

neen,    1886-lWO,  nd 

^^*^W" 1,1,9,10.18 

eC^Stonsta^Oii TT-^94. 1,1556 

eC^csktoCr^llo OO-UB 1,1095 

«^«M«Cr„Mdll5. GCW77 1,1028 

(See  notes,  li^anei) 

'^«°^'*>W- (WW-a) 1,1617» 

^ngildsCr^G. o-« .1,638 

eDougaO  lAke^  Mliinu 
Dune^prlyate. u  2349 

^'^^^CtnVaMm...y///ik'Q^mjy,llX  1085 

(See  notee,  11,2838.) 

eEUiattonCrnP^ J^^IS^ 1,387 

BiMliicsCon,]!* A-185 1,38 

eGawtyCJTnCtL TT-194. 1,1556 

eGmBiiiidi,BEo 00-108 1,1036 

(6eenotei,U,2818.> 

cGmCrnMo. 00-157 1,1086 

cGlrtsCr^fla. p-aeu 1,569 

Bridges 11,8188 

^Wf (HH) 1, 1070* 

MSnlNtVorkiOlilo DD^^ITS 1,968 

IeHeiii7«>M,]fd 11,1804,1914 

Wrecks U,2368 

[clntoaliBniieh^BIo....  00--83 1,1026 

[dntjmCr^Kaiit 00-1860 1,1084 

(See  notes,  11, 2881.) 
[cKeesportiPft. FF-4-«. 1,1008 

Harbor  Ifaes 11,2266 

[eEeiiileCr^S.Dmk.....  00-821 i,1081 

(See  notes,  U,281&) 

CeK0iiil0B.,Ora8 WW-^ 1,1615 

leKtiinerBnmchtBio...  OGMU 1,1085 

tcKowenCr.,!*. Bi-280. 1»088 

[cLcanPl (HH) 1,1076* 

leLeodLski^CaL Utr-88 1,1577 

:eLeoada  Lake,  Ga. 0^838 i|536 

[eBCalumCr^Olilo. DD-836 i,061 

asSBan    Bfemorlml 

rk»iintatii,D.C 11,3040,9069 

amian  Park  naaat  w|t, 

D.C. 11,3040,3085 

eNeHsBnVt B-118 1,178 

cNultyaSloiislitCal....  TT-174 1,1566 

cOoeena (G(}-2) 1,1099» 

dEfcee,f1a.s 

(See  notes,  11, 2801.) 

eEee,Voft,Fla. 11,1803,1065 

;cT7ler(;r^S.O. N-341.[. 1,801 

aMiilmCrnVa Zr7»,\\\.\„nA$^* 


Dlstriot         VoLand 
and  No.  page. 

MmaomCtnKj. DD-M i.tt» 

MaadowCr^Mo OG-1468 i,1086 

(Bee  notea,  11,3838.) 

Meadow  Cr^  8.  Dak 00-806 «,103l 

MtadowBi^W.Va. BB-116.... 1,084,896 

MaadaCr^N.T J-«05- I'JJJ 

MaaraCr^BId K-18 !»•" 

MadtelneBowB^Wyo....  00-1061 1,1088 

(Bee  notes,  11, 2830.) 
Madldne  C?r^  Kaiia.s 

(See  notea,  U,  2828.) 
Bliadtetne  Cti^  M  o.i 

(Bee  notes,  U,  2818.) 

M adletne  Cr^  8.  Dak. 00-863 M^ 

00-«76 1,1083 

(8eanotee,M,3815,3819.) 

Medlaya (HH) M^ 

M^do?Lr (CC) i.W2 

MMomaeB^Me A-166 .^»« 

MadomakB^Me A-ie6 !,»,« 

MaduneookB-Mo A-168 •»»» 

BfodwajB^Oa. 0-171 .^ 

MaadCr^Va. MO -ij^JJ 

MaakaialaKL (HH^ *'|^ 

MaakliiCr^linL J-IW *»«» 

Maattnc  ''^~*  "'^  dm8.... *.«• 

Maa-ya-ro  Cr**  Wyo.s 

-^~!^'k^''^  MB «,«3.4« 

Meherrln B.* N. c rr.«».-.-       ^  j^^ 

Man.  Cr,  OHIO. Vn^ -'jj^ 

MMtowBayOOtlA B-506 » 

(Baa  notes,  H,  2804.)          ^^  ^  ,  ,-« 

MCotoaltiiaB^  Alaska. XX-333 1,l«^ 

Memorial    Arch.    VaOay  u,a040,2096 

Ml^!SJfBrtii*a,DVc.'*" 

Memorial  BrtW  "•  ^  ..11,2040,2069 

M«moi1almI>-<^ V6i:V*     ......1,W 

Mempms ^-j iiffjf^ 

(Seenotas,  11, 2831,2883.) 

(iatand»dM.B.C.)...  J^-^  j^issj^jgeg 
Mendodno  B^  Cal ti  i«..-  » 

Afenamsba       (»»•      «  l  107 112 

Btenomlnee  Canal,  WI8.1  ^  ^^ 

Bridges ••••• ' 

Menominee  H.  and  B^ 

ii«i«ta  Mid  Wis Mm-O i,ww 

Mleli.andw»...  ^M^O-o i,l302 

11,2298 

Appro •• 

Menomlne.H,MI«.-«««  ^^ ,  ,,„ 

^;;i^ito.;iiii:"---." «,»«."'» 

Mjnomln..IUMI*.-nd  ^^ ^^^ 

HMHM) 1,1301 


Me 
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Dlstriot         VoLand 
and  No.  page. 

WiwwiintnaaB^IWl HM-M i,U07 

Bridges. ii,2UB 

Menaet  Cr^  BlMt B-t80 1,70 

Mennnketesaek  B^ 

Conn. IMS -I,m 

Bridges li,2188,22fli 

MtoEuneeB (HH) 1,1070^ 

(Bee  notes,  11, 9882.) 

BfenuneelL,Mo II-IO 1,1389 

Meramseot  CTn  Md J-fltt. 1,881 

MercedBnCaL UU-^l... 1,1577,1584 

MeKerCr^Gm. 0-868 1,538 

Ifercliants  Row,  sua A-« 1,37 

•*Bf  atcbant  TaMCto  of  Um 

umtadStataaP^s 

Used  In  oheoking  Indas 

1,18 

8-14fi. 1, 

BlendttlisOovi^Bid. J-1808. 1, 

Mertdtan,  lOOIlK 

BiqilotatioDa. ii,8OI0,aO8» 

BEarmentau,   bu«   to 

Fkanklln  (Inlaiid  watar- 

way) &-d06-c 1,710 

MRmentaa  B.  and  tribu- 

tariaa^La. a-74ft. 1,711 

B-74S. 1,687 

S-748. 1,687 

S-748 1,687 

S-75i. 1,687 

Appro 11,2294 

Bridges 11,2188 

Looks  and  dams 11,2240 

Mamiaiitan  B.  to  Salitne 

tLt  La.  and  Tea*  (watai^ 

way) 8-606-d 1,710 

Manneiiton  B.  and  tilbu- 

taries,La. 8-746. 1,711 

MarrtmanBar (CC) 1,910* 

BiaiTliiiac  B,  Blaaa.  and 

N.H B-3 1,60,72 

Appro 11,2288 

Bridges 11,2188 

Merryman Braneli, Md...  J-1099. 1,338 

M  arrymeattnc  B^  M a A-228 1,29 

Blcalioivpan  Cr.,  PBu J-637. 1,335 

Metattna. (WW-2) i,1617» 

MatadaeonkBnN.jr 1-4 1,299 

Metaorolofy,Gia«tLakaB 11,2041,2124,2132 

Matarlns,  Water  Supply, 

D.C 11,2040,2084 

MatliowBapida (WW-2) 1,1617* 

(See  notes,  11, 2841.) 

MatbowBnWaali. XX-U7 1,1666 

Mato  Bayou,  Ark. Y-3 1,818,825 

Matomkln  B^  Ta L-2. 1,411 

Matomkm  Inlet,  Ta L-1 1,411 

Biatra  Bayou,  Ark. Y-8 1,825 

Biatropolla (CC) 1,910* 

MaitcanCrnS-Bak. GKJ-852 1,1031 

Mailean  Frontier U,  2041,2120 

BfalaoB.,N.Y.,,,,. .*,...  RR-50 1,1493 

BB^fiO^ 1,1631 


VoLttd 


and  Now 


BSayanoCr*, 

(See  notes,  tt,  2831.) 
lIlakkalL,na 


XS\ 


(00-9... 
OCkl4R.. 


Miami  Cr^  Mo. 

(See  notes,  11, 38K) 
BHamuna. P-Un>.. 

Appro... •...•..••..••........ 

FoeIb............. ••..... .......... 

Miami  B.,  Conn. I>46 

MlamlBnFla. P-46ft... 

Bxldgu 

W-«.. 


.1, 


.J,aa 


W.Y 

(Seanot6s,ll«3»2.) 
Appro. ............. 

mcliaeia  Landtnc.. . . 


IM6. 


.J,ld 


(HH), 


.i,igpp 


.Ji,]80^]ai 


Forts 

nat NN-IS i,i3fc 

BttlilBanCttgr&»iiid....  NN-S8..J,ia«,iae 
(See  notes,  11, 3837.) 

Appro. JXi» 

BiMges fl,a» 

Navigation  rales Ii,a8tt,air 

WieokB. ...................iifSsn 

Mtetilgan,  Lake  Superior 
Fow«rCo.t 

Water  power JI,3Ml,Sit 

BOehlKan  B.,  Colo OO-IOtt tiJs: 

(Sea  notes,  11,28201) 

BUddlaCrnMDL 00-98. IMS 

MlddlaB.,Ca8coBnMia..  A-^O J.9 

Bflddia  Bayou,  La S-I& l^ 


-i. 


Band. (OO-t). 1 

Middle  Braneh. n-88.. i,i& 


(See  notes,  11,2883.) 
MididUa  Branehv  Ohio. . 

BUddla  Braneh,  Pa 

BflddlaBioa.liM.'. 

MMdlaCkuta 

MUdlaColyall] 
MMdlaCr^ 

(8eenotee,ll,38M.) 

MMdleCr^Ky. 

MMdlaCr^li*C 

Mlddla  Cr.  No.3,  N.  C. 
MMdl»Gr.,Pa 


DI>-4n XiO 

(OQX. J.SB' 

(00) J,!* 

xm 


u-n. 


MMdJaCr^  Tann. . 
Mlddla  Gr^W.V». 


(See  notes,  U',  3811.) 
Middle  FaMus  Bn  Mo. ...  . 

Mlddla  Ftoik 

Middle  Fork,  Alaaka 

Mlddla  Fork,  BolaCon  B^ 
Va 


J»w 

J,« 

im 

jsn. L» 

J-Ml. X« 

AA-188 l» 

ES-121 J.* 

EBhUO xm 

EE-18B -i«* 

jj-n. lis- 

DIV4-e J.9C 

XX-218. J,  14* 

AA-146 Xi** 


ie  p.  2851  for  ezO 
planatlazu,  etc.  J 
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Dirtrict 
andNoL 


Vol and 
page. 
...1,1 


idle  Fork, 

•y^ DI>-« I, 

idle  Fork,  La. S-aw. J, 

ldJeFork,Mo Oa-lfl»-'m!!j,10M 

00-171 i,iau 

(See  notM,il,  3818,2814.) 
Ule  FMk^  Mo.  and 
>wa« 

(SeeDotfle,U,aB14.) 
idle  Fork,  Mud  B.,W. 

* KjB-'44*  •••••••. I,M8 

UleFWcB^Tnu....  AA-Q 1,848 

AA-ia 1,848 

•<"•   FWj^  Salt    ot^ 

^^' DD-tfO I, 

Idle  Fork,  Saluda  B., 

<^ N-MO 1, 

UleFork,W.Va EB-a i. 

Idle  Ground  Bai^ 

unptooiBoadatTa....  IH». 1,417 

^PPn> U,7mi 

dteGromidB^La....  B4W. 1,681 

dleIsld.Cr.,W.Ta.t 

:8ee  notes,  U,  3811.) 

BrldgeB 11,1188 

dleLoapB^HMir.....  00-874 ^,1088 

[See  notes,  U,ttao.) 
idle    NecMili    Chan., 

teh PP-18. 1,1418 

Idle     Neek    Braneli, 

Md J-Mtt. 1,831 

Idle  NodawajB^  Iowa.  QO-888 1,1087 

(See  notes,  ti,2S14.) 

ldleNortt&B.,Ga.t 

Brldgee 11,3188 

Idleport. (OC) 1,910* 

ldlePnmg»lf.C M«ia8. 1,485 

Idle     Qitaft«r     Coie, 

d J-I84^ J,  884 

Idle  B.,  Ala B-14 1,646 

ldleB.,Cal UU-26 1,1877 

Bridges 11,3188 

ldleB.,Fla. F-iaa. 1,879 

ldl«B.,Ga. 0-417 1, 

dielL^Iona jj-n i, 

dleB^I* R-08-dd 1,647 

R-108 1,647 

dleB.,Md J-1086. 1,380 

dleB.,Mo 00-66 i,1036 

[See  notes,  U^asllL) 

dleltnMtnil. JOC-308 i,1348 

dlelK.,lf.C L-883 1,414 

dle&im,Md j-uw 1,389 

Jf-1139. 1,339 

dle8loticli,Cal TT-79. 1,1666 

die  Spring,  Pa. j^k)4. 1,337 

dletown  Branch,  Md.  J-143 1,332 

dleton  Cr.,  N.  C Ir-296 1,413 

OeoneeCTnGa 0-288..!!. 1,636 

9liipmanSloiifii,Cal.  TT-llS. 1,1656 

wmylsldnWeOeeH....  yY-«6-b 1,1«>1 

30462^-H.  Doc.  740,  6S-B-~to1. 


DbtriDt         VoLud 
and  No.  page. 

Pft 11,1807,1908 

mica  Chan.,  Va I«-46l i,4ll 

MUan  Soetkui,  UL,  mmoli 


and  MlaaiaalppI  Canal. 
Gr^Iowa. , 

(See  notes,  11,8814.) 
Cr. 


JJ-8(M.. 
00-840. 


.1,1840 
.1,1027 


1,833 

J-800. 1,838,366 

.  D-dl 1,141,100 


a, 


(See  notes,  II,  379a) 

IffWP .-■.----. .••■.....I 

Harbor  Mnai 11,2256 

Hold  Haven,  ¥a. K-a60 1,875,408 

Appro. 11,2291 


(See  noteo,  11,3884.) 
(HH): 

(See  notaa,  11,2838.) 

ttaKjOofaaiaMi 

BamyB,  and  appro 11,3379 

11,2829 

11,9040^2088 


TaOer. 11,9040, 

,qL 11,1814,9041,2133 

(00-8) t,ioa8» 

MllkB.,BIIel& PP-104. 

MlkB.,Bfoiift. 


MBk  B.,  Moal.  and  Ctei- 


1,1420 

O0-428 *.W« 

(0(}->2) IjlflW* 


(Bee  notea,  11, 3816, 2884.) 
Mnk  B.,  North  and  Soutb 

Branehaa,BIont. OCM44 h^0» 

OCM46 i|10» 

BnnBankCr.,Ta K-IOS i|374 

BDIIBa70i|,La X-32. i|785 

BOU  Bottom (OC) 1,910* 

MUI  Braneb,  M o OQ^QB 1,1025 

HU  Branch,  S.C.....1....  N-M 1,490 

BIBlbrldcei,  aie.t 

Wrecta "."H 

Mm  Brook, Md. J-934. 1,838 

inn  Cove.  Bfe A-847 1,20 

Cr (CC) 1,»10» 

(ww-a) i,i6i» 

Cr.,  Codh^ 

Bxldgea ^'^^ 

C».,Oa O-KT 1,635 

MUiCr.,Iowa. 00-386 1,1027 

CSeenotee,  11,2814.) 

BOaOv   Ban* 00-1166 1,1084 

"  00-1180 1,1084 

O(J-1270 1,1036 

OGkl278 1,1036 

OGkl378 1,1086 

00-1404 1,1088 

C8«jnotee,  11.  3821.2822, 28».) 

lCmCr.,K7 ^^^^ 


>QllCr..La. 


1,»S9 

DIK187 1,000 

DI>.180 1.080 

1,847 
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Diitrloi         VoLand 
and  No.  page. 

ailllOr«»LA.(OQiitiiia0d)...  &-968. 1, 

8-8l«. i,i 

T-a-y i,m 

Bridcia Ii,21» 

BfniCrtBfid. J-870. 1,333 

J-eM. i,834 

J-^4. 1,885 

J-S6S. 1,835 

l-Wr, 1,838 

J-1107 1,340 

J-iaOS. 1,840 

K-^ 1,878 

K-41 1,878 

MmCtnMaM B^ 1,00 

B-178 1,70 

BfinCr^Mo. OG>1418 1,1080 

(8aa  notes,  11,3888.) 

BftnCr^Mont 00-006 1,1080 

(See  notes,  11,3817.) 

MmCrnNebr 00-040 1,1088 

(See  notes,  11, 3819.) 

BfinCr.,N.C L-38D 1,418 

I/-«45 1,414 

M-188 1,456 

M-373 1,450 

lC-300 1,450 

iiin€3r.iro.a,if.c m-io8 1,455 

Bfin€:r.,N.jr. ,  0-0 1,347 

BOnCr^N.T B-6 1,177,179 

F-03 1,310 

MinCr.,01ilo. DI>-a00 1,963 

DIMQO i,i 

DIM80 1, 

BlUICr^Pft J-608. 1,335 

J-070. 1,; 

J-787. 1,; 

J-863 1,837 

BfinCr^B.1 C-94. 1,108 

MinCr^S.C N-113 1,500 

N-145 1,500 

BIUICr^Teim AA-361........ 1,850 

]|IinCr^Tex.t 

(See  notes,  U,  3806, 3806.) 

MBlCr^Va. K-136 1,874 

K-143 1,374 

K-313. 1,874 

K-330 1,374 

K-240 1,875 

I/-100 1,413 

BridgOB U,1937,318&-3189 

jmu  Cr^  Waali WW-56 1,1015 

AflUCr^W.Vft DD-331 1,901 

EE-68 1,063 

MlIieLMS (HH) 1,1070* 

Miner  Cr^Md J-430 1,334 

Miller  Bun,  Md J-1113 f,339 

MmemCr^Kans 0(}-1819 1,1035 

(See  notes,  11, 3833.) 

MIUeraCTrnKy DD-176 1,960 

Bfmera  Cr.,  La R-OO-n. 1,047 

MIIIeraCr^BIo OGh-77 1,1035 

(See  notes,  11,3818.) 


Dlstriet 
and  No. 

Bfmen  Cr^  W.  Va. DIMSI.. 

Mlilera  laid,  to  North  Pt^ 

J-lQBl-a.. 

Lak0,G« 0>344.... 

MllleraB^Maaa B-134.... 

MilleBCr.,Vs K-aB9.... 

BfUIFIoiir8loiiKli,OTes..  W-61... 

MiaFork,01iio DIMS.. 

Bfmiean  CTn  Tenn AA-117.. 

Mmikeii  (HH): 

(See  notes,  11,3839.) 
BOUNeek  Cr.  Inlet,  N.  T.t 

Bridges 

MiaPondCr^Ta. E-285.... 

BOIlEnConn IMO 

(See  notes,  11,3788.) 

Bridges 

MlllB^Coinn.mndIf.T..  I>-77 

D-04 

B-n 

C-7t 


Vol! 


.11,  lit 


MIUBlin,PA. J-755. 1  SI 

BDm  Branch,  Md. J-4S1 !» 

MlltoCr<^N.T.i 

Brldgea ll» 

MIU8ioiiKh,Oret.... W-19 113^ 

BDOatona  Cr.,  Ga. 0-35 li^ 

lfillitoneCr.,K7. Dl>-U4 l^ 

BIlIl8ton«€:r.,Va Ir-14. K^ 

MllltailCr.,N.C M-14 U- 

Bridges ii.^- 

Mnton  Braneh,  Ia S-TQ. \*' 

MlttonH.,N.T B-4 i,inr 

BfUwaokee  and  Bock  B. 

Canal,  Wla lOC-88-t Xl"^ 

BfUwankce  B.,  Wlaa 

Wrecks S.ff 

BfUwankcc  B.,  Wla.  (hai^ 

boroCrcrncc) lOC-18-b. l,VS 

MOwaakee    H.    (tamer), 

Wla 

BfUwankee  H.,  Wla. 

Bmwankee  H^  Wis.  (hai^ 

borof  rcffoge) 101-3^.. 

Blliwaiik0cB.,Wla 10[-«...l,l>^ '^ 

Bridges AS* 

Wieoka '^^' 

BfUwankcc,  W1a.t 

Appro *•*•■ 

Brldgea fi^=* 

Harbor  llnea fi^Si 

Navlgaticm  raise fi,aMt2< 

BOiwankce,  Wlc  distifet.  KM U>£ 

(See  notes,  U,  3836.) 

Appro ^'^ 

Mindanao  laid.,  P.  I YY-152 i'^ 

Mindanao  En  P.I YY-182 X1-»- 

MlndoroIald.,P.I YY-108 ^^ 

MInclwnkBan,BId J-1046. ^'^' 

MlncCr.,Md J-65. i^* 

MlneCr.,Mo Q0-l«4 X'^^ 

Mine  Cr.,  Mo.  and  Kana.: 
(See  notea,U,  3894.) 


..Lir 

..1,13* 


^iMttfS^'^rt?]     OBNERAI.  yiKPING  IIBT,  VOIA  I  ASV  U. 
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Bistiiet         VoLind 
and  No.  pagt. 

Oners  Bend. (00-2) I,108»» 

CtnenSloiigli,Cal UX7-fl3 1,1W7 

P»MB»  anhmaitm 11,1796, 

1797,  1814, 1334^  isoi 
losolar  dtlflDflM. u  igu 

Onette Bayou, Ala K-12....V...  ..1  M6 

Unco  Branch, Bid J-1(B6. 1,838 

On«oCr^S.C. N-76 i, 490,510 

-^PPro. 11,2302 

„^'*<^ U,2l» 

DncOtOhiot 

Harbor  Unas jj  2266 

•^n*™  Cr^  8.  C V'ioi. /,'.'///,.  J,  409 

ttnlm-EsttMnllto  Cr.  C»- 

?f^S-C K-101 1,511 

^'"^^^  *«>*- U,3Oll,2l08 

(Sm  Fortifloatlan,  MJning.) 

^oing,torta 11,1799 

Inlng: 

SutroTnmid 11,2040,9000 

InlacMngo  B^  N.  T E-70 1,177,201 

ink Cf., Ala. AA-loe 1,849 

'^••Polte (HH) 1,107»» 

(See  notes,  11, 2827, 2833.) 
Umechadaga  Cr.,  Nobr, 

ind8.Dak. OO-OU 1,1083 

Inneetudoia  B^  Nebr. 
indS.Dak.s 

(See  notes,  U,  2819.) 

I^«*»»*»- (HH) i,107«* 

InnehahaCr (hH) i,l07«» 

(See  notes,  U,  2827.) 

InnehahaCr., Minn....  KK-ISO 1,1348 

•^•"•"^ (HH) 1,107«» 

(See  notes,  U,  3827.) 

!*^«®^ (HH) 1,107»» 

innesote  PL,  mmn IJ^l8-a. 1,1375 

(See  notes,  11, 2836.) 

HarborUnes j| 

Inne80taPL,Wl8.i * 

(See  notes,  U,  2886.) 

Harbor  lines j|  ; 

inne9otalL,Uinn KK-137..V,U48*1264 

(See  notes,  11,2829, 2834.) 

^PPro 11,3397 

SrW** 11,3189 

Snag  boats  and  dredgee....  [..!.[ ii,: 

tnncaota- north  and 

touth    Dakota    State 


toe 


KK-189.. :....!,  1348 


Innewanken  Shoals^  N. 

^ KK-186-a 1,1389 

tansCr.,If.C 1^201 1,418 

"*«" (HH) l,107ff» 

*ikl8fcLB.,Va. i^^ 1,411 

■*™*»»'*'I YY-176 1,1686 

sceilaneona     Beporta, 

^- 1,13;  11, 3035 

MellaneoiiaWorkas 

^Ppro 11,3379 

acnBayoii,La 8-780..... 1,687 


Dktrfet         VoLaad 
and  No.  pege* 

Bllaery  BajOQ,  La 8-583. 1,686 

MlitmnTn  Ft.,  Bfaas^i. 

Wreoka 11,2371 

MlspllllonCr.,D«|. 1-70... i,823 

Appro 11,3290 

WKpakUkHnlM. 1-70 1,290,322 

(Seenotea,  11,3791) 

Wraoka ll»«5ri 

Mlulonaiy  Cr^  Ala AA-204 1,850 

MlMkmCr.,Kaiu 00-1388 1,1036 

(8eeiiofcea,il,2833.) 
Hfliiiton  Cr.»  lfo.t 

(See  notes,  11,3814.)  • 

MlaBton  Cr.,  S.  Daka 
(Seenotea,  11,3819.) 

MlMkmCr.,Waali. XX-SS 1,1666 

UPaaton  Bock,  Cal.t 

Harbor  Unea Il.«a6 

lflwlMiilolB.,Tft. X'4a4 1,178 

Brldgea ".2189 

BIl88toqilolK.,Tt E-138 1,178,311 

Ml8al8alnnewaK.,Ind....  BB-80 1,891 

Mlaatoalppit 

FortB 11,1806,1816,1970 

MlaalaatRpI    and    Ullnolf 

Canal,  in J  J-30.....  1,1234,1335 

JJ-30-C 1,1237 

MtoalBalpplBaatn (HH) 1,1078» 

Bfla8la8tpplBa7oa,La....  8-121 1,683 

8-217 1,M3 

BCtaalaatppl  Canal,  lUlnola 
and    (see    Illlnola    and 
Mississippi  Canal). 
miBslsstppI  City  H.,  BOSS., 

toShlpIsid R-88^ 1,571 

BUsstsslpplcoafti 

Appro 11,8394 

Forte ^'^^ 

BOaslsslppI  eoast  taarbom 

(dredcetor) R-l-a i,M7 

BftoslsslppU  lower. (HH) 1,1078* 

(See  notes,  11,3827.) 

nnasissippia (cc) i,oio» 

(Oa-2) i,1039* 

(HH)....I,777,1078» 
(Seenotee,  11, 3813,3837,3834.) 

Appro 1,  1090;  11,  3279,2883,3387,2397 

Bouds ^1«1 

Bridges,  11,  3189,  3190,  3101,  3103,  2193,  2194, 

2195, 2196, 2197. 
Coinml8fllon(M.R.C.),l,  1082,1143;  11,2041, 2108 

(see  notes,  11, 3828, 3830). 

Dams,  private 11,3349,3350 

Districts  (see  notes,  U,  3833, 8830^  2831). 
Engfaieen,  1,  1082,  1083,  1084,  1085;  and  see 

nottf,  11, 2838, 3830, 3833. 

P^.......... 11,1838,1976 

Oaoxes  (see  notes,  11, 2839). 

hI^St  lines :..' 11,3266,2257 

Hesdwaters  (see  notes,  U,  2829). 

Navigation  roles u,ao4X,2iOT 
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Distrtet         VdLand 
and  No.  page. 

BDaalsslvpl  R.— Cttitfamed. 

Physical  ohanoteristioB 1, 1086 

FroieotB 1,1086 

BaoofwohB  (aee  aotas,  U,  9898). 

Soafh  Paas,  appro fi,227B 

Sorray il,9Ml,X108 

Wiaoks ii,  8271,2274 

BDaalnlppl  B^  9t  DonaM- 

floiiflile»    LiL,    to    Bio 

GnuidabVei XT-OS-g 1,788 

Mlaaisalpiil  B.  to  Atlantle 

Oeaans 

Appro '. 11,8386 

BIlBslMlppl  B.  to  Lake  So- 

peilor  (eanal) LIr4»-b 1, 

Appro II,: 

Mississippi  B.  tifbutailest 

Appro A,! 

BUMlMtpplB.  (upper) (HH) I,1078> 

(8m  notes,  11, 2827.) 

BUMlsstppl  B^Wstertown 

(Hennepin   f^anal,  n^ 

nolsB.) Jl'TKH) 1,1SS6 

BUsalsslppl  Somid,  Ala, 

and  Mobile  B.  (ctaamiel 

eonneetlns) R-4a-a 1,864 

Appro. 11,2284 

Bridges 11,2188 

Forts 11,1796 

Mississippi   Sound,   Ala. 

and  La R-«S 1,646 

BUsslsstppl  Sound,  BUss. 

and  La 8-3 1,681 

Mississippi    to    Atlantic 

(**Transportatlon 

Boutes to  Seaboard**)...  AA-lft-k 1,868 

Mississippi,  TaOey  of (HH) 1,1076» 

MissoulaB (WW-2) I,1617» 

MIssoarIt 

Field  serdces  in U,  2038, 2048 

BOssonrl  Clinte (HH) 1,1076» 

MissomI  City  Bend (00-2) 1,1038* 

Mi8somlCr^8.Dak 00-855 1,1031 

Missouri,  I>epartment  of: 

Work  in  the  field 11,2040,2088 

MIssouHJunetlon (GO-2) 1,1038* 

Missouri  (lower)..... (HH) i,1070» 

MIssouriB (CC) i,810» 

(HH) 1,1076> 

00-2. 1,1023, 

1025^1037,1088* 
(See  notes,  U,  2818,  2824, 

2825,2827,2832,2833.) 

Appro fi,  2287,2207 

Bridges 11,2197,2196,2198 

CommiaBion  (Mlasoarl  R. 

Comm.) 11,2041,2106 

Dame,  private 11,2250 

Harbor  lines 11,2257 

Six-foot  chennel 11,2041,2110 

Wreoks 11,2271 

Missouri  B.   Braneb   <rf 

Mississippi B. system...  OG 1,1088 


District 
end  No. 


Bnssoml  B.  (ftiwBr)t 
(See  notes,  11, 2827.) 

Mlnourt  B.  TaOey.... 

MltelieOCr^Cal. 

MltelieO  Ct^  S.  Dale. 
(Bee  notes,  11, 2819.) 

ttMebenB^Mass.... 

MltebeB  Bun,  Bid. ... 

BIIteiieisLa]n,aa... 

MlttliyCbaiL,Va.... 

MliottsCra,  N*  C 


(GG-2). 
TT-148. 
GG-«61. 


Mlspali  Bit  Mont... . . 

(Bee  notes,  11, 2818.) 
Bfobfle, 


B-2ao... 

J-271... 

0-321.. 
L-38.... 
11-46.... 
J-793.... 
GO-722. 


.B-18. 

R-n. 


(8eenotBS,lI,2808.) 
Appro......... 

TTii  I  Jill 

FOIXS 

Hsrbor  lines 

NavlgatSon  rales. . . . 

Wieoks. ........... . 

Bfobfle,  Ala^  district.. 


ii,a 

B  (with  iiL»;i 


B-3. 


R-l.. 


(0ienoteB,fi,28O8.) 

Appro... 

Mobile  Bar,  Ala. 

(See  notee,  11, 2803.) 

Appro. ............... 

BfoMIe  Bar  Chan^  Ala. 
BfbbOeB^Ate 

Amidto. 

Biidgee 

Forts aii 

Wreoks. 

HObae  B.  and  Mississippi 
Sound,  Ala.  (channel 
eonnecttnc) R^5»-a 

Bridsee 

MobOeCaiute. (HH) 

MbblleCVk,Ala.i 

Bridges 

BfobUePUt 

Forts 

MoblleBnAto. R-ai i 

Caeenotes,  11,9803.) 

Bridges. I 

Harbor  Unee 

Wkeoks 

Mobile   B.,    Ala.    (luno- 

tlOB) B-20 

MObOeB.  and  H.,  Ala.: 

Appro. ' 

Maib|adcB.,ya. K-7B2 

Wfeeks 

Moccasin  Cr.,  8.  Dak 00-323 

(Bee  notes,  tt,  2816.) 
Moccasin  bI,  N.  C  (aee 
Contentnla  Cr.)s 

BrfdjKee I 

Moccasin  Bun,  P&. j-m. 

Bfbceasin  Sprlncs (HH) ' 


fSee  jK  2851  for  «z.l 


U8T.  VOLa  I  AND  Q. 


Mo 

2»71 


District 
and  No. 

Modoc  c^»,.^Ji: *  "* *»*W 


Vol  and 
pace- 


Exploratlbot,.^ 
Modoe  O^  Mo,  7.' 

(s«n»otef,ii;iiiy 


11,3040,  aH7 

00-40 1,100B 


1,177,190 

11,3100 

I>I>-i07 i,M3 

inj-^...i.i5n,uo4 


if obJcrnn  B^  Ohlp. . . 
H  okdmiuie  B^  CaL 

(S<>^notM,fl,agio.y 

Appro......,, 

BridgM....      ^2*^ 

IfokemaiBo    i;  "iii "•^•^ 

Forte,  CaL ^^TTTT-^  ,    ,«- 

noiaM«B«y^i;i:;  *''"* 

(See  notw,  11,2806.) 
Molbie /«-«.^ 

lIoIliiMiLi ^^^^ *'^<^ 

Harbor  Unas „  «... 

jioD  Clark  B,a«.;;:;;;;;'^^V Iwl 

HoUCr^Kant^  ' 

(Seenotfle,ll,ag^^ 

'^J^*»»*-„»*wall YY^ i,i«6 

(See  not«B,U,  2840.) 

ttoncrtaffCr.,Fl«...  p^^Q  j  ^^^ 

^^pf-i*; :::;::«-».:::::::::«:  »78 

HoncyBCr^Md j.^a2  1336 

ttonteBnMd. j_^ ,331 

hlonleCrnlld. j.^ ,  jj^ 

ttontteaa  Cth  BOo. QCh-loa 1,1025 

,     .,  00-1440 1,1030 

(See  not«,tt,  2813,2828.) 
ffonlcaCr^Md. j^g^ ,335 

Honoiiioy  Bcacl^  Btaaa.! 

^'•cka II  jgjj 

donomoylakLyill^^-.' ' 

^'•^^^ 11,2872 

11011011107,  Btaoa^s 

W^recln......  n  mm 

tf onomoy  Pu  Br^tV  j ' 

,^^'*S;- .'. U,a273,»77 

Bheiiy    Bf.     (j^nJ^ 

.onoSSS:S^'»*-.-"-f- 'JJ2 

donongalMia  ^"J""'  ^^^ ' 

«ono«o..t^*-of)..  l^;--^ 

tononfalitfa  ^  ^    ,    "-« *'^«» 

and  D.  No.  7 TiLrT 
of) •  (»mtlia8e 

d  onongalula  |^ 
W.Va 


.1,1000 


Dirtrfot 
and  No. 


VoLaod 
page. 


(Bee  notes,  u^^j^^ 


FF-OL 1,1008 

FF-^-b J|1004 


W.  ▼ar-Gootlmied. 

-^PPro- 11,2290 

Bridges 11,2109,2200,2301,2217 

Harbor  Unea Il,225«,2a57 

Navlgatiaa  rales 11,3041,2107 

If QDimsaliela  Bn  Pa.  and 
W.  T&it  La.  and  Ba.  on 

(opetattnffandcare)....  FF-04i 1,1009 

MoBoncaliala  Bn  Pa.  and 
W.  Ta.  (piudiaae  of 
alaek-'waler  ajatem  of 
Hfonongahmla  Naviga- 
tion Co.) FF-»^ 1,1000 

M onongabela  B.,  W.  Ta. .  FF-6-g 1, 1008 

Monroe  B.,  acicli«i 

WpBcka 11,2272 

B(IonroeCr.,Fa J-«88 1,336 

Monroe Cr., Ta. K-113 1,374 

MonMM^Fort^Ta. 11,1806,1037 

Monroe  H.,Bflcli. PP-124...1, 1420, 1467 

Appro. 11,2200 

Montana  BnAlaaka XX-154 1,1650 

Montaok,    N.    T^    Fort 

P<oadB.andH. F'44. 1,226 

MontoakPt.,N.T F-46 1,215 

Monte  B.,N.T E-84 1,177 

(See  notes,  11, 2792.) 

Monterey  B.,Cal TT-6. 1.1656 

Appro 11.2300 

Monterey  B.  and  H.»CaL.  TT-0. 1,1667 

Monterey,  €SmLt 

.  Appro U|2300 

Monnmeata. 11,2040,2008 

Monterey  H.,  CaL TT-7. 1.1656 

Monterama (HH) 1,1076* 

MonteaimiaCr.,Cal TT-'74. 1.1666 

Monteamna  Croaalng 
(HH): 
(Bee  notes,  11, 3882.) 

Monteamna  SloaglitCal.  TT-S4. 1,1666 

Brldgas "'2201 

Montgomery,   Ala.,   dia- 

trlet. Q  (with  map)  .1,609, 

611 
(Bee  notes,  11, 280a) 

Appro "'2293 

Montgomery Braneb, By.  PD-lOl 1,960 

BIontgomeryCr.,Pa. J-006. 1,337 

Montgomery,  F^irt»lf.T 11,1808,1998 

MontpeHer. (HH) «|1070» 

Montreal  B.,   Wla.  and 

melk I.Ia-34. 1,1265 

Btontnwe. (HH) J.l^T* 

MontaweagBnBIO A-207 ".28 

MontaweagCr.,Me A-308 .-i^a 

MottomentalBapida (WW-3) 1,1617» 

Monument    and    BlaeB 
Ba.,  Blaa«.s  „  __, 

Brldgea "»23BI 

UonnmentlLtlBaa C-37 ^IW 

Monomenta  ..  11, 2040, 3070,3091,3092, 
2003,3094,2096,2096 


Mo 
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District  VoL&nd 

and  No.  page. 

BffoodnaCrnN.T B-66 1,177 

Bridges ii,2201 

MoonCrnMo 00-1431 1,1096 

(See  notes,  11, 2823.) 

Bffooney  Swamp,  S.  C N-11 1,490 

Moons  B^Md 7-^68. 1,331 

Moons  Bayou,  La 8-551 1,686 

MooresBraneli^Ma 7-1090. 1,330 

Moores    Cr^    Colo,    and 

Wyo GG-1079 1,1083 

(See  notes,  11, 2820.) 

Moons  CTnN.C M-139 1,455 

M-313 1,456 

Moores  Cr.,Va K-238 1,375 

Moores  H^  MS A-01 1,27 

Moores  Bun,  Md. 7-1075. 1,330 

Moosabec  Bar,  Ms A-22-a 1,82 

(See  notes,  11, 2783.) 

Appro 11,2287 

Mooseabse  Beach,  Me A-22 1,27 

Wreoica 11,2272 

Moose  Baplds (HH) 1,1077* 

Moose  BnMtnn KK-225 1,1240 

Moose  Bn  Wis KK-S6 1,1247 

Morattlco  Cr^  Va. K-188 1, 374, 400 

Moravian  Bun,  Pa 7-815 1,337 

Moreau  Bayou,  La S-415. 1,684 

8-657 1,686 

Moreau  B (OG-2) 1,1030* 

MoisauBnMo OCh-1455 1,1036 

Moreau  B^  Mo.  and  fiU 
Dak.t 
(See  notes,  11, 2823,2821) 

MoreauBnS.Dak OCM02 1.1031 

Moiehead  City,  N.  C M-276 1,456 

Appro 11,2292 

Morehead    City,    N.    C. 

(harbor) lC-276^ 1,481 

Morehead    City,    N.    C. 

(sound  near) M-276>b 1,481 

Mores  Cr.,Ga. 0-27 1,538 

Morgan  Canal,  Tex n-25 1,735 

NavigaUon  roles 11,2041,2107 

Moisan  Canal,  Tei.  (op- 
erating and  are) n-26-d 1,745 

Morgan  Cr.,  Md. 7-454 1,334 

Morgan  Cr.,  Minn. KK-161 1,1248 

Morgan  Cr.,  Mont.t 
(See  notes,  11, 2817.) 

Bforgan,Port U,  1801, 1970 

Morgan  Bun,  Md 7-1141 1,330 

Morgans  B.,  Me A-65 1,27 

Morgans  Cut,  Tex«i 

Navigation  rules 11,2041,2107 

Morgans  H.,  La 8-168 1,682 

Morgans  Pass,  Fla F-211 1,570 

Morgantown,  W.  Va rr-6-a 1,1003 

Morgansa  Beaeh (HH) 1,1077* 

MortehesB.,Br.T F-52. 1,216 

Mormon  Chan^  Cat UU-^ 1,1577 

Bridges 11,2201 

Mormon  Cr.,  Mo.t 
(See  notes,  11, 283L) 


District 
andNa 

MorolSld. (HH) 

Morris  and   Cnmlngs 

Chan.,TBE.: 

Bridges 

MoRfs  C^anal,  N.  T. E-72 

Morris  Cr^  S.  Dak OG-334...., 

Monls  Cr.,  Tei.: 

(See  notes,  11, 2806.) 

Morris  Cr.,Va K-254 

L-131 

Morrison  Chan.*  Mldk*i 

Bridges 

Morris  Prong,  Md.. .......  7-95 

Morristown  H.,  N.  T RR-70...i.l 

Morse  and  Bpragite  Ba., 
Me.1 

Bridges... •••......... 

M6iaoCr.,N.^ 0-31 

Harbor  lines 

MorseB^Mo A-240 

Mortar     Batlwlea      (see 
Portlflcatlons). 

Moser  Chan.,  Pla^ P-19Q. 

Moses  Cr.,  Fla P-91 

Moses  Cr.,  W.  Ya. EE-5 

Mosas01dB.,<3a^ 0-2S9 

Moshannon  Cr.,  Fa. 7-817 

Mosleys  Cr.,  N.  C ir-174 

Mosquito  Bayou^  Law 8-489 

Mosquito  Br^  Mtnn KE-105 

Mosquito  Cr.,  Ga. 0-337 

0-432 

Mosqutto  Cr.,  Iowa. GO-254 

(See  notes,  11, 2814.) 

Mosquito  Cr.,  Kana GG-1157 

GG-1221 

(See  notes,  11,2831.) 

Mosquito  Cr.,Md 7-943 

Mosqutto  Cr.,  Ntiir GG-12S5 

Mosquito  Cr.,  Pa. 7-799 

Mosqutto  Cr.,S.C N-iOG 

N-243 

Mosquito  Cr.,  S.  C. 
(South  Bdlsto  to  Ashe- 

POOBS.) N-243 

Blosqutto  Cr.,  S.  Dak GG-354 

(See  notes,  11, 2815.) 

Bffosqutto  Cr.,  Va. K-ITS 

Mosqutto  H.,  Mo A-153 

Mosquito  miet.  Via P-d5 

Mosquito  Inlet,  Fla. 
(channel  to  New  Smyr- 
na)  P-&5 

Mosquito  Lagoon,  Fla P-I07 

BIos8Cr.,Mo GG-168 1 

(See  notes,  11, 2814.) 

Moss  Lake,  La. 8-801 

Mott,Fort,lf.l. ^ 

Mott  Haven  Canal,  N.  T..  E-25 

MoulieeCr.,Mleh PP-12(}. ^i 

Moultrie  Cr^  Fla^ P-oo 

Mdnltil^Foit»S.C i^-'-'i 


^l^tt?n^*?tef  ■]     QE^SraaAL  FINDING  LIST,  VOLS,  I  AND  H. 
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Dlstrtot         Vol.  and 
and  No.  page. 

[ouidCatjr. (CC) 1,910* 

(HH) 1,107T» 

[oantatnBnnclitMd...  7-4)09 ii338 

tonntaln  Cr.,  Kans.: 

(S«e  notes,  il,  2821.) 

toiintalnCr.,Nebr. 00-1260 1,1036 

fountain  Cr.,  Pa J-906 1,337 

tountaln  Cr^  S.  C N-47 1,489 

[oontaln  Cr.,  Tenn. AA-180 1,849 

[ountalnvlew  Sloasb* 

Cat TT-32 1,1666 

Count  Carmel,  DL BB-23 1,896 

[oimtCrnTa. K-210 1,874 

lovnt  Dwit  Nanowa» 

Ble A-61 1,27 

Bridges 11,2201 

Count  Deseit  to  Porcu- 
pine Isld^  Bfe.  (bieak- 

water) A-62 1,35 

Count     Bdfln     Slonsbt 

CmL TT-68. 1,1666 

Count  Hope  B^  Bfass C-08. 1,107 

C-70 1,107,124 

Harbor  lines 11,2267 

Count  fiawdtng  Cr.,  Va. .  K-217 1, 374 

Countpieasantt  and  Sm- 
ttvana  Iald«,  8.  Ct 

Bridges U,2201 

Count  Rainier  National 

Park 11,2041,2118 

Count  Sheep  Baplds ( W  W-2) 1, 1017* 

Count  SlnalH^N.T F-24. 1,216,222 

[onntVenmn (HH) 1,1077* 

Count    Vernon    Chanit 

PotomacBnMd. K-40< 1,880 

Count  Vemon,  Ind. (CC). 1,910* 

Count  Vernon  to  A^^ 
duct  Br.,  D.  Ct 

Road 11,2040,2076 

Conr7  81oQsli,Cal TT-ll 1,1666 

CouaamBnMe A-276 1,20 

CouaeH^N.C 1(-124 1,466 

CoxabalaCrnOhlo. DD-130 1,902 

CudBrancb^Mo 00-147 1,1020 

Cud  Cr.,  Ala. AA-196 1,849 

CndCr^vIowa. 00-286 1,1027 

(See  notes,  11,2814.) 

CudCr.,Kan8 00-1201 1,1084 

OGh-1217 1,1034 

00-1364 1,1086 

(See  notes,  U,  2821, 2823.) 

[udCr.,Ky DD-340 1,901 

[udCr.,Ifd J-324. 1,333 

K-32 1,373 

[udCr^Bfasa. B-66 1,09 

[udCr.,Mont. 00-433 1,1028 

(See  notes,  11, 2816.) 
[udCr.,Nebr. QQ-V75 1,1032 

(See  notes,  11, 2820.) 

IudCr.,N.C L-811 1,413 

IudCr^S.Dak 00^13 1,1087 

(See  notes,  11, 2816.) 


Dlstriot 
and  No. 


Voiood 
page. 

MudCr«»Tenn AA-179 1,849 

Muddy  Cr.»  Kane 00-1229 1,1034 

(See  notes,  11, 2821.) 

Ifudd7Cr.,JKy DD-18 1,989 

Muddy  Cr.,  If d. J-40. 1,331 

J-311 1,333 

J-«10 1,334 

7-1208. 1,340 

Muddy  Cr^Md. and  Pa..  7-1017 1,338 

Muddy  Cr.,  Mass. B-213 1,70 

Muddy  Cr.,Mo 00-180 1,1020 

O(}-1407 1,1030 

00-1487 1,1080 

(See  notes,  11,  2813,  2814, 

2823,2824.) 

MuddyCrnMonl 00-492 1,1090 

oo-no 1,1080 

(See  notes,  U,  2810.) 

MuddyCr.,N«br 00-1130 1,1084 

.     *  00-1142 1,1084 

00-1303 1,1086 

(See  notes,  11, 2821, 2822.) 
Muddy  Cr.,N.C H-112 1,466 

M-297 1,450 

Muddy  Cr.,N.  Dak 00-408 1,1028 

Muddy  Cr^  Paw 7-^70. 1,336 

7-920. 1,338 

Muddy  Cr.,S.C N-72 1,499 

Muddy  Cr.,Tenn. AA-119 1,849 

AA-163 1,849 

Muddy  Cr.,Va K-205 1,874 

Ir-66. 1,411 

Ir-230. 1,418 

Muddy  Cr^W.Va.... BB-113 1,984 

Muddy  Cr.,Wyo QQ-9N 1,1030 

O(}-1001 1,1032 

00-1012 1,1033 

OGkl066 1,1088 

(See  notes,  11,2817, 2820.) 

Muddy  Fork,  ObJo DD-408 1,982 

Muddy  Gut,  Md 7-1008w 1,339 

Muddy  B (HH) 1,1077* 

Muddy  Bn  Me A-232 1,29 

Muddy  Bun,  Paw 7-606. 1,336 

7-717 1,330 

MudF6rk,W.Va EB-17 1,963 

MudLake (HH) 1,1077* 

Mud  Lake  Cluuu,  Mick..  PP-21 1,1419 

Mud  Lake,  La S-084. 1,087 

S-740 1,087 

8-802 1,088 

(See  notes,  11, 2804.) 

Mud  Lake,  Mo.  (outlet)..  00-232 1,1020 

(See  notes,  11,2814.) 

MudLlek,B>. DD-232 1,961 

MudB^Ga. O-208 1,634 

0-467 1,636 

MudB.,Ky.t 

Bridges 11,2201 

MudB^MInn KK-80 1,1247 

MudB.,S.C 0-6 1,633 

MudB^W.Va. BE-49 1,963 


Mu 
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.1,988 


District         VoLand 
and  No.  poga 

Mud   R^   W.   Va.,   Loft 

F6rk. EE-S3...;.. 

Mud  B^  W.  Ya.,  Middle 

F6rk. EE-54 1,1 

Mud  Bn  W.  Va.*  Traee 

Fork. EB-66 1,1 

Mud  Bon,  Paw 7-912. 1,338 

Mud  Slouch,  CaL TT-39. 1,1566 

TT-80. 1,1565 

MulbeR7Ci.,Ark. T-7 1,818 

Mulberry  Cr.,  Bans 00-1379 1,1035 

(See  notes,  11, 2822, 2823.) 
Mulberry  Cr.,  Mo 00-1473 1,1096 

(See  notes,  11, 2824.) 

Mulberry  CrnN.C ^-217 1,465 

Mulberry  Cr.,  Tenn AA-97 1,849 

Mulberry  Cr^  Va K-186 1,374 

Mulberry    Fork,    Ala^ 

Black  Wankur R-^1 1,046 

Mulberry  Pork,  Ga. '0-291 1,635 

Mulehatna  B^  Alaska. . . .  XX-104 1, 1656 

MuleCr^Wyo. 00-1054...... 1,1033 

Mules  Cr^Ga. 0-618 1,537 

Mullet  On  na. P-H* 1,670 

MunetLake,Mleli PP-33 1,1419 

MumcaBnN.l 1-14 1,299 

MuncasCr^Mo 00-127 1,1026 

(Seenote8,ll,2813.) 
Munele  Cr^  Kans.s 

(See  notes,  11, 2821.) 

MuneyCr^Pa J-721. 1,336 

Muni^  Landing (HH) 1,1077* 

Munlclpailtles,       appro- 
priations by: 

Improvement,  waterway 11, 2041, 2100 

MunlstncH^Mleli. LU-67. 1,1293 

(See  notes,  11, 2835.) 

Muillslllc»Mtell L1>67 1,1266 

Munsey  Cr^  Bans 00-1179 1,1034 

Munuscons  1U,  MIetL ....  PP-19. 1, 1419 

Murderers  Cr^  N.  T B-09. 1,177 

Bridges 11,2201 

MuiderkfUB^DeL 1-09 1,299,321 

Aiypro 11,2290 

MurfordiiIie,Ky..., BB-7 1,892 

MurpliyBun,Md 7-1022. 1,338 

Murray  Bend. (00-2) 1,1099* 

Murrays  Bend,  MissonrI 
B.: 

(See  notes,  11, 2824, 2826.) 

Muscatltte (HH) 1,1077* 

Muscatine,  lowat 

Harbor  lines 11,2267 

MusdeCr^Mo OO-ISO 1,1026 

Muscle BidseChann Me.  A-147 1,28 

MusdeSlioals (OC) 1,910* 

Muscle  Shoals  Canal, Ala.  AA-18 1«855 

(Bee  notes,  11, 2809.) 

NaTlsation  roles 11,2041,2107 

Muscle  Shoals  Canal,  Ala. 
(k>wer,liMidot) AA-210 1,860 


District 
and  So. 

Muscle 
TauM 

(opetatinc  and  cmiv) AA-VH- 

Muscongus  B»,  Mo. A-157.... 

Musconcus  H^  Me. A-174.... 

Musconfus Sound, Bfe...  A-I73.... 

MustesPerry (00-2)... 

Muskevet  duuu,  Maas^j 

WnelB 

Muskegon  &,  BOelK 00-35... 

Appro. 

Bridges 

NsTlgatian  rules i 

MnakeBon  Lake,  Mleh.« 

Brldgee....... , 

Muskivoii  Bi,  Mkh. 00-36..J 

Bridges 

MusldngumB (CC) 

Musldngum    B.    CTanal^ 
Ohios 

Bridges 

Musktniruni  B.  (moutti), 

Bfailetta,  Ohio. DD>t39... 

Musktngum B^, Ohio. . . . .  DD-'Mi... 

DD-34M, 

Appro. 

Bridges fi,230J 

Harbor  lines 

Navigation  rales u 

Musktniruni  Bi,  Ohio,  Ls. 
and  Ds.  (operatinc  and 

care) DD-34l-b. 

MoskratCr^Wyo OG-9d7... 

MusseisheUB (GG-2).... 

Musselshell  Bi.  Mont OO-^... 

(GG-2).... 
(See  notes,  11, 2816.) 

MustaphalsU (CC) 

MusterCr^Mont GG-639.... 

(See  notes,  11, 2817.) 

Muster  Grounder^  La...  Tl-»-c 

Mu-ye-fo  Cr.,  Wyo. GG-685..., 

MyakkaBi,  Phut 

Bridges. 

MyerCr^Va. K-ISI 

Myers  Branch,  Mo GG-^ 

My  Ladys  Bfanor  Branch, 

Md J-lOW 

MyHck (GG-2> 

BIyrCle  Bayou,  La. B-^l. 

Myrtle    Pt.    to    Coqullle 

Clty,CoquilleB^Ori«..  W-i2-b.  • 
MystlcB^Conn D^ i 

(See  notes,  11,2788.) 

Appro. • 

Bridges 

Mystic  Bn  Mass B-1L9 i. 

B-122 

(See  notes,  11, 2786.) 

Appro. ' 

Bridges 

DamSfpriTate 

^iSnNr  lines. 


fSee  p.  2861  for  ex-l 
L   iMuiatlcHu,  etc  J 
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N. 


nrtrM         VoLand 
andNa  page. 

NabbsCrnMO. J-IUB. i,Z» 

NadmaB^  Alaska. XX-l» 1,1656 

NaS9  Head,  N.  C. L-31»-b 1.440 

M-Z>4 1,4fi0 

NacnaboBnP.K. YY-6 1,1188 

Naked  Cr.,S.C N-46 1,199 

NamacagonBnWia. KK-64 1,1947 


1,1940 

uramekaa  Bn  Bftan. CK:-aa6 1,1949 

Namskakiet  Cr^  BfaM B-196 1,70 

Ifaiidll»CT.,Va L-76. 1,411,415 

Appro 11,9191 

Nanjemoy  Cr^  Md K-77 1,S73 

IfaiiiiaeatoeketBnB.1...  C-06. 1,108 

If  anneye  Cr^  Va. L-887 1,419 

(See  notes,  11, 3706.) 

Naneemoiid  Iti,  Va. L-106. 1,419,488 

(See  notes,  11, 2796.) 

Appro 11,9»1 

Bridges 11,9»8 

Navigation  rales il,9Ml,9107 

WreokB 11,2379 

NantaliatoBnN.C AA-101 1,849 

IVakitleokeCr.,N.T 7-667. 1,886 

If antleoke  B^  DeL  and 

Md X-109. 1,846 

Appro 11,9891 

Bridges 11,9808 

NantleokeBnlld ;-409. 1,331 

Ef antneket  H.,  Biau 041 1,107,114 

(See  notes,  U,  3786.) 

Appro. 11,9988 

Wncks 11,9979 

Bf anmcket  laid..  Kaaaa 

WreolB fl,9379 

Waatneket  Usbt,  BIaaa.t 

WreokB 11,2373 

WantQcket*  Haaa.  (liar  at 

entraaee  to  haiboi) 0-89. 1,107,116 

Wantueket,  Bfaaa.  (bieak- 

water  at  Great  Pt.) C-88 1,107,116 

Bf antueket  Sboaia,  Bfaaa.s 

Wrecks 11,9379 

NantiMket  Sound,  Haas.  Ol 1,107 

C-9. 1,107,106 

(3-« 1,107,108 

(See  notes,  U,  9786.) 

Appro 11,9288 

WreokB 11,2272 

rVantuentCr^H.l 1-85 1,909 

Nai»aNo.l8loiiffli,CaL..  TT-119. 1,1606 

N«vatNo.3Stollgll,CM...  TT-llS 1,1606 


.1,139 
.1,107 
.1,107 
.1,106 
.1,196 


Dlrtilot         VoLand 
and  No.  page^ 

NapaB^Cal TT-106...1, 1556, 1666 

Appro. 11,2300 

Bridges U,22Q0 

Harbor  lines 11,2357 

WreokB 11,2279 

lfa9»Bk>llcli*Gal TT-n6 1,1666 

NapeagneBnN.T F-43l 1,215 

Napoleon. (00-2) 1,1080* 

Ni^oopooHnHawalL....  YY-63 1,1686 

Nanafanaett  B.   Ctaan., 

B.I C-87 1,107,130 

Nanafanaett  B.,  mouth 

of  Narrow  BnB.1 &40l 

Narracansett  B^  B.  1 0-78. 

C-79. 

C-00. 

C-81. , 

(See  notea,  11, 3787.) 

Bridges 11,3208 

Forts 11,1833,1806 

WreokB 11,3379 

Nanagansett    B«,    B.    I. 

(Oblo  Beef  tn  eaat  paa- 

aageof) C-79. 1,138 

Nazragan8ettPler«B.I....  C-100 1,106,133 

Narraguagus  B^  If e. A-39 1,37 

Wrecks 11,3273 

Narraguagus  B^  Me A-30 1,37,33 

Appro. 11,3287 

BridgM 11,! 

Narrow  B^  N.  T.s 

Bridges 11, 

Narrow  BnB.1 C-99 1,106,183 

Narrows,    Lake    Cliam^ 

plain,  N.T.  and  Vt. E-106 

Narrows  (The),  na. P-334. 

Q-87 

Narrows  (The),  Md. 7-486. 

Narrows  (The),  N.  T.  and 

Vt... E-106 

Naaawaddoz  Cr^  Va. L-70. 

NaaelB^Waah XX-^.... 1,1656,1667 

Appro 11,3801 

Bridges 11,9900 

Naah,  Oen.  Francist 

Monument 11,9040,3001 

Naahaa  B^  N.  EL  and 

Maaa B-40 1,09 

Naahvllie (HH) 1,1077* 

Naahvllle  (above),  Cnn»- 

berlandB AA-03IM l,i 

Naahvllie  (below),  CunH 

baHandB AA-380^ 1,1 

NaahvlllabTenn. AA-ftO 1,878 


.1,571 
.1,611 
.1,884 

.1,178 
.1,411 


Na 
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District         VoLand 
and  No.  page. 

NashvUta^Teim^dlstrlet..  AA 1,813,848 

(See  not«6,U,  2809.) 

Nluke^K.,Me A-77 1,27 

NasketoeketB^lIass....  C-«l 1,107 

NaskeCueketBnMass....  C-^ 1,107 

NassauBnFla. P-6. 1,569 

P-10-4 1,576 

Bridges 11,2203 

NMsatt  Sound,  Fla P-« 1,560 

NassawaddoK  Crn  Va Lr-70 1,415 

Nassawaddoi  Bn  Va lr-70. 1,415 

Nassawanfo  Cr.,  Md. J-29. 1,331 

Natalbany  B^  La. 8-52. 1,681,002 

NatclieaB^Wash XX-121 1,1656 

Natehes (HH) 1,10TT» 

Natehes  -  Sabine    Canal, 
Tex.s 

Navigation  rules 11,2041,2107 

National     Academy     of 
Sdenees: 

Burveye. 11,2041,2120 

National  Defenses 

Appro 11,1809,1810 

National  Parks 11,2040,2097 

National     Waterways 
Comnilsslont 

Appro 11,2286 

Nation  Bh  Alaska XX-20B 1,1656 

Natrona,  Pa.: 

Harbor  lines U,2257 

NatsCr.,Ky DD-280 1,961 

Natty  Pt.  Cove,  Va. K-147 1,374 

Nangatttck  Bn  Conn D-65 1,141 

Naoset  H.,  Bfass B-200 ,.1,70 

Wrecks 1 11,2272 

Nauslion  IsM^  Bfass C-24. 1, 107, 112 

Wrecks 11,2272 

Nauvoo (HH) 1,1077» 

Navarro  B.,Cal TT-142...1, 1556, 1569 

NavasotaB^TcK. U-41 1,735 

Navesink,  N.  T.: 

Harbor  lines 11,2257 

Navesink B., N.J 0-49 1,247 

Navldad  B.,  Tes. U-57 1,735 

Navigable     Waters     (see 
liOfs,  Dams): 

Bridges 11,2041,2105 

Bales  and  regolatlons 11,2041,2107 

Structures  in 11,2041,2105,2115 

Navigation,  International 

Congresses  Of 11,2041,2110,2283 

Navy,  Secretary  of: 

Pearl  Harbor 11,2282 

Navy  Yard  Slough,  Cal . . .  TT-114. 1, 1556 

Nawlllwlla  Tending,  H»- 

vratt. YY-32 1,1685 

Nawl]|wlUB.,H.Lt 

(See  notes,  11, 2846.) 
Nawneys  Cr^  Va.s 

(See  notes,  11, 2795.) 
NeabscoCTnVa K-103, 1,892 

(See  notes,  11, 2796.) 

Appro 11,2291 

Bx^iges U,2204 


District 
and  Na 

Neabsleo  Cr.,  Va. K-103 

Neaeoile  B.,  dreg. W-75 

Neah  B.,  Wash. XX-09-b.... 

Neals  Sound,  Md. K-71 

NearmanBend. (GG-2) 

NebraskaClty (GG-2) 

Nebraska  City,  Nebr (GG-2) 

Nebraska  City  Beach (GG-2) 

Nebraska  Shore (GG-2) 

Neeannicnm  Bn  dreg W-73 

Neehes  and  Sabine  Ca- 
nal, Tcs. T-7 

(See  notes,  11, 2806, 2806.) 
Neehes  and  Sabine  Bs., 

TeK.   (months   of),   to 

Port      Arthur      Canal 

(channel  from) T-3-a , 

NeehesBnTo. T-6. 

(See  notes,  U,  2806.) 

Appro 

Bridges 

Neehes  B.,  Tez.  (Indnd- 

Ing  survey  of  Angdina 

BnTex.) T-6. 

Neehes  B.  to  Beanmont, 

Tei, T-3-b 

Neehes-Sablne  Canal,  In- 

eluding   Sabine   B.   to 

Orange  and  Neehes  B. 

to  Beaumont,  Tex. T-3-b 

NeSblshChan.,Mleh.....  PP-12. 

PP-34> 

Wrecks 

Neely  Landing (HH) 

Nesenkeag  Brook,  N.H...  B-19 

NeglstleookCr^Wash....  WW-68 

Nehalem  B^  Bar,  and  B., 

Oreg W-89 

Appro 

Nehalem  B.,  Oreg.s 

Bridges 

Nenghs (GO-2) 

Nelson  Branch,  If  d J-ess 

Nelson  Isld.Cr.,  Mass B^ 

Nelsons  B.,  N.  C M-234 

NemadJIBnWls LL-33....U^ 

LL-23-b 

Bridges 

NemahB^Wash..... XX-^ 

NenenaB.,  Alaska XX-m 

NeoshoB^Kans T-9 ^ 

NeoshoB^Okla. Y-3-e 

Neosho    lU,    Okla.    and 

Kans Y-9 

NeponsetB^lfasa B-134 

B-134 

(See  notes,  11, 2785.) 

Appro. j 

Bridges ' 

Nepperhan  B.,  N.  T E-29 

NequanyCrnWash WW-57       i 

Nescopeek  Cr.,  Pa. J-261 

Neshamlny  Cr.,  Pa. H-15 

Bridges 


il 
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JHgtrkst         VoLand 
and  No.  page^ 

spOoii  Canyon (WW-2) I,l«17» 

spOamB. (WW-i) 1,1617» 

■pOemB^Waah. XX-116 1,1656 

rtnccaB^Onf W-«7 i,lBW 

stnceaB^Onf W-68...  1,1583,1608 

Appro U,2300 

tartsB^OTCf W-60 l,lfi« 

ttteaCr^Fa. I^l». 1,413 

bmB^N.C L-173-1- 1,434 

lC-144 1,466,466 

Appro 11,2392 

Bridge 11,2304 

Harbor  Unas U,2a67 

use  B^  N.  C^  and  ad- 

lecnt    riven    (dradga 

w) M-a 1,467 

BM  B,   N.  ,C.  thor- 

Oflifare    from    Cadar 

Hd.B H-331-a. 1,472 

wrstnk  B^  N.  T^  N.  t^ 

BdFa H-3-q 1,287 

rtUelald (CC) 1,910» 

rflblCr^Ga. 0-142 1,534 

rtlsCr^lf.C M-^» 1,455 

V  Albany,  Ind (CC) 1,910» 

V  Amsteidam,  Ind (CC) 1,910* 

vark  B^  N.  J.  and  N. 

0-4 1,247 

(8eei«iteB,II,2793.) 

Appro 11,3290 

BrMgiB 11^2204 

Harbor  lluM 11,2257 

Wrwsla !.......!....lli2272 

vark,  N.  J.  (above) O-16-a 1,348 

(3-16-b 1,249 

irark,  N.J.  (below) a-i«-c 1,250 

vark  Slouch,  C^aL TT-43 1,1655 

Bridges 11,2304 

w  Astoria,  Ong,t 

Harbor  Unas 11,2257 

w  Balttraoie  to  Cox- 

iCklcN.T E-28-« J,  196 

V  Baltimore  N.T.I 

Harbor  linn 11,2257 

vBarneyCnt (HH) 1,1077» 

vBaaln  Canal,  La 8-138. 1,683 

vBedfoid. (hH) 1,107T» 

V  Bedford  Bend  (HH): 
(86enot€e,lI,2832.) 

V Bedford B.,lUa8....  C-63 1,107,117 

(S6eiiot€e,il,2786.) 

Appro 11,3388 

**«*• 11,1806,1823,1866 

Harbor  lints 11,2257 

vbernn  Cr^  N.  C h-TTL ........ .i,  413 

vbem  and  Beaufort, 

•  Cwaterway M-2n 1,466 

M-3S7-f 1.477 

M-196.*  1.466 

(See  not«,il,  3797.)  ' 

Appro U,2393 

vbem,  N.  Ci 

(See  notes,  11,3707.) 

Harbor  Unes 11,3267 


District         Vol.  and 
and  No.  page. 

Nowbon,  N.  C.  (WiMOtDg* 
ton,  N.  Ch  dlatilet) 
(dradso   for   Neuae   B. 

andadjacontwaten)...  H-«. 1»467 

NowbORylaM. (CC) 1,910» 

NowBoaton. (HH) 1,107T» 

How  Bnmswlclu 

Harbor  Unea U^MW 

Now  Buffalo  H.,  Bfleh NN-25 . .  .1, 1349, 1373 

Appro 11,8898 

NewbiiryportH.,Maas....  B-3 1,69,71 

(See  notes,  11, 3784.) 

Appro *''^? 

WreokB "»2373 

Now  Castio  H.,  Delaware 

B H-^1 *»^ 

Harbor  llnee "'^^ 

Neweomb  Cr.,  Md. J-«n J»3ffl 

NewCat,Fla. P-156 J-*™ 

NeweU8Cr.,Oa 0-166 '»«* 

New  Fort  Preble,  Me. ^r„i 

New  Found  H.,  Fla P-116. ''^ 

NewfoundB.,N.H........  B-30 ^[^ 

New  Frankf ord. (00-2) 1,1099» 

New  Hampahlres  _^. 

Ports 11,1796,1806,1816 

Nefrostold.,P.I YY-126 -U<»« 

New  H.,  Me A-177 1,38,46 

Appio. ".»" 

Now  Haven,  Ck>nn*t 
(See  notes,  U,  3790.) 

Appro. ^*: 

Bridges "' 

•       F^ ^'^^^ 

Harbor  llnea 11,3367 

Wnwks "'"" 

New  Haven,  Conn,  (break- 

water) ^^^ '  «  «« 

Appro - '  ™^ 

Now  Haven  H.*  conn rM6 *'*^'*?: 

D-66-a »»^" 

D-66^ *»!*• 


.1,687 
.1,399 

.1,411 


Now  Iberia,  I^*' 

(Bee  notes,  11, 3804.) 

New      Iberia      Soutbem 

Drainage  Canal*  lA B-TW. 

NewIn]et,N.  J I-" 

(See  notes,  U,  3794.) 

New  Inlet,  Va I'-** 

New  Jerseys  ^ 

Porte... 11,1806,1816 

New  Jersey   ■»*   Staten 

Isld.  (ebannel  between).  (J-27 1,363 

0-27-0 1,355 

Harbor  Unes «,«57 

New  Jersey  Inland  Wa- 
terways: 

Wrecks 11,3389 

New  liberty,  in. (CC) 1,910* 

New  liondon,  Conn.i 
(See  notes,  11, 3789.) 
Appro 11.3387,3289 


1 
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District         VoLand 
and  No.  page. 

New  lAmdmu  Conii*— Oon. 

Forte 11,1874 

Harbor  lioM 11,2357 

Hew  London*  Conn^dli» 

Met. D  (wlfh  map)..i,  l» 

(See  notes,  11,  S788.) 

Appro. 11, 2380 

How  London  Ki,  Conn....  D-7 1,141,145 

D-4) 1,146 

Now  Madrid (HH) 1,1077* 

(8m  notes,  ii,  2828, 2832.) 

New  Madrid  Bend  (HH): 
(8m  notes,  U,  2832.) 

Newman  Cr.,  Ohio DD-388 1,962 

Newmarket  Crn  Va. L-^. 1,412 

New  Marsh  Cl&an«,Va....  1^-42. 1,411 

New  Meadows  B^Bfe A'-245 1,29,52 

Bridges ii,'2204 

NewMeileoi 

FMd  service. 11,2039,2019 

NewMmCr^Ta. L-1B3. 1,412 

Bridges 11,2204 

New  Orieana (HH) 1, 1077* 

(Sm  notes,  11,2890, 2832.) 

Appro. 11,2287 

Forts 11,1796,1976 

Monuments. 11,2040,2094 

Navigation  rules 11,2041,2107 

WreelB 11,2272 

New  Orieana,  La^  district.  8  (with  mBp)..l,  679, 

681,777 
(8m  notes,  U,  2804.) 

Ai^io. 11,2394 

New  Orleans,  Lai^  diatriet 

(dthMlaalaalpplB. 

Oomm.) V 1,770 

N^  Oriaana   to   Grand 

Pa8a(BaiataiUB^La.).  8-4I80L 1,608 

N^Faaa^FbL F-283. J,671 

Newport. (HH) 1, 1077* 

Newport  B^Oy afr^UL 1,1543 

Bridges 11,2304 

SswportCr^Md. J-61-a. 1,345 

K-68 1,373 

Newport  CTtVa I-«4 1,209 

Newport  BL,  Cat 88-13. i,154A 

(8m  notes,  11, 2889.) 

Newport  K.,B.I C-47. 1,197,121 

(Sm  notes,  11, 2786, 2787.) 

Appro 11,2287,2280 

Bridges 11,2206 

Forts U,1886 

Harbor  lines Jl,2257 

Wrecks 11,2272 

Newport  BL,B.L(8ptt)...  C-65. 1,107 

Newport  H.,  B.  L  (Spit  at 

south  end  of  laland) 065. 1,121 

NewportpKy ((X3) 1,910* 

Newport  News  Cr^Va....  L-104. 1,412 

L-104-a 1,419 

Newport  News  B^Ya L-104. 1,412 

L-104-b 1,419 

Harbor  lines 11,2367 

WieokB 11,2272 


i 


i 


andNa         pagiB.' 
Newport  Newa,  Ta.  (ehaa*- 

nelto) L-17M. I, 

Newport, B.L,di8triet....  C(wit]iniap)..i, 

(Sm  notes,  tt,  2786.) 

Appro. J, 

NewportB M-S57-L X&\ 

Newport  B^N.C M-20 J, 

Appro. J, 

Bridges J,flg 

Newport     B.     to     Core 

Sound*  N.O lf-4M-b. Xfl 

Newport,  Waah. (WW-2)....J,ik? 

NewBlehmond. (OC). j,«# 

NewB^FlB P-ua. i,S?B,* 

<^i9 J,sa 

Bridges Ji.a6 

New  B.  Inlet,  Flm P-ISL XSr. 

New  B^  La. S-U4. JL« 

NewB^N.C M-2eD 1,435,* 

(Sm  notes,  11, 2797.) 

Appro ..............j^  SB 

New   B.   to   Swanshonn 
N.Ct 
(8m  notes,  11, 2797.) 
Newark  B^N.l.s 

(Sm  notes,  11, 2703.) 
New  B.  to  Beaufort  H^ 

N.C  (waterway) M-«7-e X<* 

New  B.  to  Swanaboro,  N. 

C.  (waterwajr) M-2a6 K4SL^ 

NewBnVa.andW.Va...  EE-77....J,98S,- 
(Sm  notes,  11,281L) 

'Appro. J,:i» 

New  BoclMle  Hn  N.  T B-13 1,I~'V 

B-ll-a i-v 

Appro J,::* 

New    SmymA    (channel 

to).  Mosquito  Inlet,  Fla>.  P-96. -«> 

New  Tea  Kettle  Cr^CSm...  O-209 XS^ 

NBWTON,  BBIG. 
JOHN,    ChieC    e< 
Sineersi 

Defenses,  U.  8 5,2 

Newton  Cr^  N.J I-fiO !,»"- 

Newtotts  Cr^  Va. L-19L -♦- 

Newtown  dwN.T F-10B.....J,2«.>^ 


Appro. 

Bridges 

Harbor  lines ^s: 

WreckB J^r. 

HUm  Whatcom  BL,  Wash.  XX-IOS. -t-  ^f 

Appro....... *•  —  • 

Harbor  lines £--' 

NewWhlttfhallCr^Md...  X-3IL ^' 

New  York  B^  N.  T*  and 
N,J 0-8 i^' 

Harbor  lines ^^'' 

New  York  City  to  Great 
Lakea RB-I»« *.^-~ 

Appro. ".=" 

New  York  Ha,  Lake  On- 
tario  BR-iM>. l^ 

Appro. A* 


toe  p.  2861  f«r  a 

pUflaaoni,  etc 
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VoLand 


and  Ko. 


m  Tork  B^  !f  . 

f  .  J.  (SM 

wnB.).. 


1,177 

1,177 

F-IOS. «,«• 

F-IOS. 1,233 

0-2 1,347 

DampagB,      ragqlmt,loo; 

appro. -----  -  -  - -..----. ---11,2288 

Depot,  ynginiwr 11,3080,2045 

Forts 11,1796,1866,1828,1881 

GoveioofB  laid.    enlAXiB^ 

BMnt 11,2041,2134 

Harbor  11dm 11,2255, 

2357-2388,2280,2981 

Harbor  aoperv^kn^ 11,3041,2111 

NaviKatlon rales U,  3041,2107 

W«5to 11,2272 

w  Tork.  N.  T^   41fl»Cxict 

10.1 ..--. B  (with  map).. 1,175 

(See  notes,  11, 27«a-> 

Appro 11,2280 

wTorktH.  T^  4ia%Kfeft 

fo.2 11-r F  (with  map).. 1,218 

(SeenotMiUf^^^roSI-) 

Appro 11,2980 

ff  York.  H.  T-»  ^Sts^stet 

,^3 O  (with  map).  .1,245 

(Seei»t»»**»^''^®-.> 

Appto. rr", — 


11,2290 

TT-71 1, 1*M 

UU-5 1,1577 


Forta •'•  VI. 

Brldg«« \V 

roaByCr. 


11,1796,1810 

S-780. l,*'^ 


11,2205 

(WW-2) 1,161T» 

VV-60 1, 1W3 


W-71 i,l«» 

'^ W-70 1,1808 

•  !...«,  2041,2113 

RB-24 1,1«3 


^'^^      RR-l6-f- 1,1511 

*"VtV. 11,1806 

.T »B-W *'^*» 

V'w  RR-15... 1,1403,1800 

**•    RR-l»^ 1,1509 

»*'***^ 11.2900 

11,2905 

11,2041,9132 

"\',','.\: 11,1004 

iiipiatkm U,  3041,2124 

-l^TT. ".2258 

^*^ 11,2041,2107 

11,2973 


Vol  and 


BJbtrfet 
and  No. 
Ntaigaia  Bn  N.  T^  Fort 

Day. RB-15-d f,  15U 

magaia  B^  N.  T.»  Tona-* 

wandatoomcr. RR-l5-« 1,1511 

magara  B^  N.  T.,  Tona- 

wanda  to  Fort  Ihiy RR-l5-b. 1, 1510 

Niagara  B^  Tounsstown 

to  Lake  Ontario RR-i5-e f,l51l 

MlMlClia  B^  M o OO-150B f,  1036 

(Seeiiotes,ll,2824.) 

Nlaatle  B^  Conn D-90 1,141,148 

(See  notes,  11, 2780.) 

Bridges 11,2205 

mcaragiia  (Saiial  Beportss 

Index. 11,2857 

mel&crts  O.,  Tei.1 

(See  notes,  11,2808.) 
Bflekajaek  Cr.,  Itain.  and 

0» AA-80 *»«« 

mekel  Cr^  Cal TT-208. 1,1556 

meoUetCr^BIInn KK-144 1,1248 

Hteolletlald (HH) 1, 1^""* 

Nlnw  Bar  Chatty  N.T...  F-87 ^*^^ 

NlgiorBend. (aO-2) 1,1039'* 

NIsver  Tom  laNL (WW-2) 1, 1M7» 

lilOiaalsld^Hawaa. YY-S7 *»!** 

(See  notes.  11, 3846.) 

Nltes  Chan^  Fla P-104. *»•''' 

Mile  (The) (HH) 1,1077* 

NImlshlllai,  Ohto DD-381 *»•* 

NlBilaila  Cr^  Ohto. pD-ass y? 

Nina. (HH) *'"*"^ 

NInemlle  Cr.*  Kans^t* 

(See  notes,  11,2821.) 

mnemlle  Or.,  Bfkm kk:-438. i,i»» 

HkMmiie  cr^  Wyo.t 

(See  notes,  11, 2818.)  ,  ^_^ 

mnamllelsld (hH) *'J^ 

Nina  KUe  Bayou.  La a-iBd. :\^ 

Nina  Mile  CTn  Kane 00-1173 \']^ 

00-1198 J'J^ 

NtaieMIIaCr.,Mont. 00-452 t^u. 

Ntaie  Mlla  Cr.,  N.  C 1^.349. ^Jl 

NtaieBIlleCr.,Tann. AA-106 7!^ 

NDemlle  Cfn  W.  Va. EB-48 :  \^ 

N]neBIlleCr.,Wyo 00-728 ' 

Nlntaiger  Sloush  (HH): 

(See  notes,  11, 2827.) 
Ninnlngar    Stongh     (see  .  io77» 

•bove) (HH> ',  331 

NineplnBiidcaaCr^Bld..  jr-13 |"io30* 

Niobrara. (Q<K-3> L1032 

NIobiaiaCrnWyo QO-917 Vifl37* 

Niobrara,  Nebr (00-3) \  2106 

Bridges ' 

Niobrara  B^  Kabr.  and 

Wyo 00-908- ' 

(See  notes,  11,2819.) 
NIota  Chute (hh) 

Hishnabotna  B^  Mo.  and  .  tA37  1600 

Iowa. 00-345-.  *»^^^'**^ 

(See  notes,  U,2B14.) 
inaiuiabotana    B^    j^o.  1  106O 

anAIowa. 00-245 *' 


J,ia77» 


Nl 
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NiaQiiall7lL,Wa8li XX-4M6 1,166 

Bridc^ U,2a05 

NISMquoffoelUN.T F-19. 1,215 

NUelMltoCrnN.C M-195 1.455 

NliliialU  Alaska XX-lSa 1,1666 

NoaICr.,Ga. 0-33 1,633 

Nobodys  Bayou«  La &-663 .....1,686 

Nodawaj  VL,  Iowa  and 
Mo QO-336 1,1027- 

(See  notes,  U,  2814.) 

NoliartCr.,S.I>ak. OQ-sao 1,1031 

Noliarta  Cr^  Nebr.  and 
Kans 00-1162 1,1084 

(See  notes,  11, 2821.) 
No  H«art  Cr^  S.  Dak.i 

(See  notes,  11, 2818.) 

NokastppUlnMlnn KK-74 1,1347 

Nokomo  Cr^  Kans QO-1384 1,1085 

NoUcliaeky  Iti,  Tenn.  and 

N.C AA-UB 1,849 

Nottchticky  lU  Tom AA-ISS 1,875 

NollnlUKy BB-10 1,801 

BB-7 1,802 

NomlnlB^Va K-116 1,374 

NomlnlCr.,Ta K-118 1.374,305 

(See  notes,  U,  2705.) 

Appro 11,2291 

Wrecks 11,2272 

No  Month  Cr^Wyo 00-700 1,1030 

(See  notes,  11, 2817.) 
Noneommlssloned     oHl- 

eers.  Engineer  Troops 11,2039,2060 

Noneonnah  Boek (HH) 1,1077* 

Nonopapa  landing,  H.  I.*t 

(See  notes,  11, 2846.) 

Nookaack  B^  Wash. ZX-106 1, 1666 

XX-e3^ 1,1664 

XX-105-a..... 1,1675 

Appro 11,2301 

Bridges .11,2205 

NoonCr^Mont 00-437 1,1028 

(See  notes,  11, 2815.) 
Noonday  BockfSan  Fran- 
cisco H^Cal TT-15-d 1,1550 

(See  notes,  U,  2840.) 

Noquette,  Mich MM-^S-b 1,1290 

Norfolk,  and  Fortsmonth 
H8nVa.t 

Harbor  lines 11,2258 

NoiColk*  Fort.  Va.1 

Harbor  lines 11,2255 

Norfolk  Ki,Ta L-173 1,412 

L-173-b-f. 1,430 

<See  notes,  U,  2796.) 

Appro 11,2287,2201 

Harbor  lines 11,2258 

Navigation  rules 11,2041,2107 

Wrecks 11,2273 

Norfolk  BL«  Va^  and  ap- 
proaches   L-173-b 1, 430 

Norfolk  Hn  Va^  to  Albe- 
marle Sound*  N.  C^ 
throngh    Currituck 

Sound. L-173-1 1,436 

(See  notes,  11, 2706.) 

Navlgatlan  roles 11,2041,2107 


.J,  IS 

.XC 


aodMo.         PHI 
Norfolk  tL,  Wtu»  to  Baan- 

foctlntoCN.C 

Norfolk  BL«  Va^  to  sounds 

of  North  CaroHna 

Norfolk  to  Cape  Fear  B^ 

N.C Lr473-^ J,0 

Appro AfiSi 

Norfolk,  Va^  district I^<wtthmspXJI,ffi 

c: 
(See  notes,  11, 2705.) 

Appro. J,2Si 

Norfolk,  Fa.  (harbor  at. 


to), 


L-173H:. 


.-!.« 


Norfolk,  Va.,  to  Atlantie 
south  of 


Ir-ITH. 


.J,fi 


Norfolk,  Ta^  to  Neuso 
B^  N.  <%•  to  Cape  Fear 
B^  N.  C  (surrey  for 
water  oommunkation 
from  Norfolk,  Vai^  to  the 
Atlantie  Ocean  south  of 


Hattciras) L-17M.... 

...,J,4fe 

Norman  CovSk  Bid J-203. 

..,.i.s: 

Norman  Cth,  Md. J-1062L 

i,3 

Normandlf^  N.  ^.i 

..ji,» 

Normans  HOk  N*  T E-65 

....J,r 

Nonls  Branch,  Md. J-112S..... 

..-J.!" 

Norrls  Cut.  Fla P-lSl 

....J,r 

Norrlslsid (OO-?)...- 

...1,1®' 

North  American  Lumber 

A   Ttanber  Co.  Canai 

La. 8-TH. 

....i,fc 

North  and  Northwestern 

Lakes  (see  Great  Lakes)t 

Forts: .- 

...li,l« 

North  and  South  Ilakot»- 

Minneffotaim^..,  ..  ..r  kx-^w — 

...J,l» 

North  Anna  B.,  Va. K*812. 

....J1,S5 

North  B.,  N.C M-225. 

....J.<» 

North  B.  to  Hoods  Canal 

..J.  I* 

North  B.,  Fa. L-334. 

....I.4J 

North  Bis  Sandy  Pond* 

N.Y RR-5B 

...tl« 

North   Branch,   Canada 

and  Mont.1 

(See  notes,  11, 2815.) 

North  Branch  Diy  Cr^ 

S.Dak OG-«e.... 

...i.WC 

WArftli  Rnuich  Md                  J-IUOl 

...JL» 

North  Branch  of  MOk  B., 

...i.ia 

North  Branch,  Mo.  and 

Iowa: 

(See  notes,  0,2814.) 

WAiiftli  RnLTiiftti-  IHl                      1^\k    

....i,3K 

J-«4. 

....i,a 

T-flML    . . 

....n> 

J-8fl0. 

...JLS? 

Harbor  lines 

..Ji.a» 

^l£aSSi!rt?"]     GBNEBAL  FIKDING  U8T,  VOL&  I  AND  H. 
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District         VoLnd 
■ndNo.  page. 

orthCuiadliiiSnOkla.  Y-ls i,m 

orth  CafQmut 

^ort" lI,1796,l«nr,18ie,193S 

orth  CaroDna,  soqiuIb 

ofttoNoifolkH^ya....  L-173-nL 1,437 

ntli  Caronna  (somids 
of),  watarwajr  eonnect- 
tag  with  Dismal  Swamp 

Cwn^Va L-173-0 1,488 

ortli  Chann  Tampa  B^ 

^^ P-287 1,571 

orthClian^ya L-aa. 1,411 

orth  Cblekamaiiga  Cr^ 

Tenn AA-186 1,840 

ortliClllIBatttiy.If.T U,1881 

nthCJr^Fla. P>480 1,571 

ortliCrnN.C M-^ 1,454 

orthCTHPa j-783 1,387 

orthC^r^ya. L-170. 1,412 

ortbcastBianclulfd...  J-847 1,838 

K-87 1,373 

orthea8tBiaiicli,N.C..  M-294 1,466 

nUieast  Cmpt  V%ag  B^ 

^•C M-a06 1,491 

(8«  notes,  11,27»7.) 

^Ppro 11,2209 

ortb0utCove,Md. j-ajoo 1;332 

wtlwaatCrnlfd. j-«i 1,335 

J-1070. 1,330 

Bridges 11,2206 

wtheast  DhMon,  Engl. 

Mer  Department ll,2l»0,2D4« 

vthEastH^Me a-58 1,27,35 

«*»»•"*'»" (HH) 1,1077* 

(See  notes,  U,  2827.) 

ttheast  Pass,  La. ^-216. I,fl82 

ithcaatB^Md J.4J47 1,835,381 

^PP™ 11,2201 

rthBastBnN.C M--a06 1,488 

Bridges.., 11,2205 

^noks 11,2273 

rth  End  Branch,  Va...  k-278 1,375 

rthemB^Me. x-00 1,27 

rtb  Fork ^ DD-4-a 1  068 

rth  Fork,  Alaaka..! .*.'.*.*  XX-170..!!..!l,'ie56 

XX-227 1,1667 

rth    ¥mlL,   Ark.    and 

^ Y-36 1,818 

rthFork,Colo 00-1002 1,1033 

(See  notes,  1!,  2820.) 

rth  Fork.  DeL  and  Md.  J-2S. 1,331 

rthForlcFla p_i4o 1,570 

rthForlcGa o-32 1,533 

rth  Fork,  Hoiaton  B^ 

?eim.aiidya. AA-138 1,840 

fth  Fork,  Kans.i 

(Bee  notes,  11,2821, 2822.) 

«rth  Fork,  Kentucky  B.  DD-104 1, 060 

vthFork,]IIont 00-430 1,1028 

OCM80 1,1028 

OQ-406 1,1020 

00-514 1,1020 

00-587 1,1020 

(See  notes,  11, 2815, 2816.) 


District         Vol  and 
aod  No.  psge. 

If  orth  Fork,  Nebr. 00-065 1,1032 

00-1127 1,1038 

(See  notes,  11, 2810, 2821.) 

North  Fork,  N.CandVa.  EE-97 1,083 

North  Fork,  N.  Dak. QO-782 1,1031 

(See  notes,  U,  2818.) 
North  Fork  of  Hughes  B^ 

W.Va EE-182 1,064 

North  Fork  of  Snake  B^ 

8.  Dak O(}-320 1,1027 

NorthFtok,Ohlo DIM24 1,062 

DD-474 1,062 

North  Fork,  Okto Y-10 1,818 

North  Ftok,  Pa. 7-600. 1,335 

North  Fork  B^  M oiit.i 

(See  notes,  11, .) 

NorthForkB^Tenn.....  AA-8 1,848 

AA-13 1,848 

North    Fork,    Salt    Cr^ 

Ohio DD-452 J,  062 

North  Fork,  Saluda  B^ 

S.C N-170 1,  MO 

North  Fork,  Smoky  mi 
B.,  Bans,  and  Colo«i 
(See  notes,  U,  2822.) 

North  Fork,  S.C 0-15 i|683 

North  Fork,  S*  Dak. 00-706 1,1031 

00-811 1,1031 

00-864 1,1031 

(See  notes,  11,  2815,  2818, 

2810.) 
North  Fork,  S.  Dak.  and 

W70 00-828 1,1081 

North  Fork,  W.Va. DD-315 1,061 

North  liirk,  W70 00-720 -1,1080 

(See  notes,  11, 2817, 2818.) 
North  Haekberry  Or., 

Bans.!  

(See  notes,  11, 2822.) 

North  Haven  H.,  Me A-128 1,28,41 

North  Hero  leld.,  N.  T*:  ^^ 

Appro 11,2280 

North  Hero  I«ld».»Vt E-70 1,208 

E-80 1,208 

North  Iniet,Va. L-21 1,411 

North   Jupiter   Narrows, 

P-133. 1,670 

....1,1249 


1,1240 
.1,436 


North  Lake,  Minn KK-200... 

North  Lake,  Minn,  and 

Canada.  - KK-244. . . 

North  Landing  B L-173-I.... 

North  Landing  B^  N.  C. 
andVa ^^' ',  440, 418 

Appro "'2201 

North  Larsimls  B.,  Wyo.t 

(See  notes,  11, 2820.) 
North  LOUP  »^  Nebr 00-973 1,1032 

{Qm  notes,  a,  ^830.) 
North  tS.'t^omln99  Canal, 

Wis.!  ,.      MAMA 

Bridges «»«06 

North  Moreau  Cr.,Mo.i 

(See  notes,  11, 2823.) 
North  Mouse  Cr.,  Tenn . .  AA-76 1, 


No 
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Diitrlot         VoLand 
and  No.  poge^ 

HorCh Newport R^GMl....  O-IM 1,584 

HorCli    FmMc    Dlvisloii« 

Kughiwg  Department. 11,9099,9047 

North PalousB^ Wash...  W-oe 1,1613 

North  Pass (HH) 1,1077» 

(See  notes,  11, 2827.) 

NorthPass,La lt-106 1,647 

8-16. 1,681 

8-21X 1,682 

North  Platle  IL,  Nebrn 

Wiro^andColo 00-083 1,1032 

(See  notes,  11, 2820.) 

North  PUCr^  Bid J-IOBl 1,330 

Bridges 11,2179,2206 

North  Ft.ThMoCiie  ,N«l.t 

Bridges Il»2206 

North  Ft.  ttf  Mmen  Isld«, 

Bfid J-1081-a. 1,365 

North  Poiid«N.T BR-« 1,1403 

Northport. (WW-2) 1,1617* 

NorthportBnN.T F-17. 1,215 

NorthportlLtN.T F-17.. 1,215,220 

NorthPorttendH (WW-2) 1,1617» 

North  R. (HH) 1,1077» 

North  IL  Bar«  N.  Ci 

'  Wieoks 11,2273 

North  B.B. I/-733-1. 1,436 

NorthB.,Fla ?•«. 1,560 

NorthBnOft. O-220 1,534 

0-513 1,537 

NorthlL^Iowa. JJ-70. 1,1284 

NorthB.,!!! J-1262. :.J,840 

NorthB^Mass. B-06 1,60 

B-158. 1,70 

B-08 1,81 

North  B.,Bfleh PP. 1,1419 

North  B.,lIo 77-76 1,1284 

North  B.  N.  T.  (See  New 

York,  N.  Y.): 

Harbor  lines JX,Z2» 

NorthBnN.C L-257 1,413 

M-2f0 1,456 

Bridges 11,2206 

North  B.  to  Beaufort  H., 

N.<3.  (water  route) M-257hL 1,476 

North  B.  to  Beaufort,  N. 

C.(waterwaj) U-^H J,456 

Harbor  lines 11,2258 

NorthBnVA. K-278 1,375 

North  B^  Wash. XX-43... 1,1655,1668 

Pani8,priTate 11,2210 

North  Bun,  Bid. 7-1007. 1,830 

North  SautyCrt  Ala. AA-107 J,840 

North  Slouch,  Ores VV-20 1,1503 

North  Solo  Slouch,Wash.  WW-44 1,1615 

Notth  Table   Gr^  Nebr. 

aadKans GQ-U47 J,U»4 

(See  notes,  11, 2BSL) 


VoLal 
sod  No.         piK«. 

North Tooawsiida,N.T..  SB-1^. \,m 

Harbor  lines il,29 

Northumberland,  Paw 7-556-e. i^au 

North  Union  Canal,  Cal..  UU-22. X^sn 

North  West  B^N.T £-95 XUi 

Northwest  Branch,  Fla...  P-127. X^ 

Northwest  Branch,  BlU...  7-848. J,3S 

K-« Xtli 

Northwest  Branch,  Ya....  K-2B3. Ji,38 

IHK. J,  CI 

Northwest  Cr^N.C M-l«. J,a 

Northwest  DMskm,  BngW 

■eerDePMtoMUt il,aai,M 

Northwest  FoticFIa P-14L J.n 

NflfffhWestH^Bfs. A-04 i,t 

Mortihweot  VL9  ¥a.  and  N. 
yC L-aiaL....j,4i3,« 

Norton  Cr^N.T F-8Sl Xti 

Nortons  Cra,  N«  F«t 

Bridges Ii,» 

Nortons  ShoaW  Bliasu 

Wrecks JLK 

NorwalkBL,Oona I>-80 i,l«,i8 

(See  notes,  ii,  2701.) 

Appro. Jl,ffl 

Bridges ^ iK^mm 

Harbor  lines Ji,« 

NorwalkBnOoBA. D-61 U^ 

Bridgv Ji.l» 

Norwich  Cr^Md 7-80L i.S 

Norwoods  Cr^  La. B-ML ^6^ 

Notes,  Btver  and  Haihor 

If^pf^y""**'**  n.*? 

NottowajCr^Va. L-ai4.....J,4a**« 

Appro. Jtff- 

BzldgeB -«.» 

NottowajB^Vft. L-514. i.*^ 

NOvirtoCr^Cal TT-124. K^ 

Bridges «.» 

No  Water  Cr^Wyo 00-604 J.w 

(See  notes,  11, 2817.) 

NowlB^  Alaska XX-^tL X^ 

NoWoodCr^Wro O0-6tf i,» 

(See  notes,  11, 2817.) 
NoKubee    B«»    Ala.    and 
BOSS R-IO «,•*« 

Appro. fi'** 

Bridges -fi.* 

NoyaekB^N.T F-IOl ^^ 

N^ee  Slough,  Oal TT-8L \^ 

NoyesBlps (HH) ».«^ 

N07oB.,Cal TT-lflO. *.» 

Nueces  B^TeoL U-«. '-•* 

Bridges ■»• 

NushagatB.,  Alaska. XX-itt ^^ 

NirackHnN.T B-W-s J-*^ 

NjBontVa. K-m ^r. 
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District         VoLand 
and  No.  page. 

teha  IskL,  Hawatt YY-a9 i,1685 

(See  notes,  U,  3846.) 
)ak  B.,  WaslL,  to  Port 

TownsendB XX-46-a. 1,1(XM 

)akCr.,Kaiis 00-1318 1,1035 

00-13M 1,1086 

(See  notes,  11,2822.) 
lakCr.,Md J-370. 1,333 

Bridges il,2207 

>akCr.,S.Dmk 00-794 1,1031 

00-W6 1,1082 

(See  notes,  U,  2810.) 
lakdale  H.,  Ohlot 

Harbor  lines 11,2268 

hiklajid  Beach,  B.  I.i 

Wrecks 11,2274 

Oakland  H.»  San  Fran- 
cisco B.,CaL TT^7....  1,1555,1562 

Appro 11,2300 

Bridges 11,2207 

Ilarbor  lines li,  2258 

Wrecks 11,2273 

Oakley  Cr.,Ky DD-202 1,960 

»ak  Orcliard  Cr.,  N.  T.. . .  RR-32 1, 1493 

lak  Orchaid  BL,  N. T RR-31... 1,1493,1516 

Appro .11,2299 

tek  Pt.,  N.  T.I 

Harlwr  lines 11.2258 

»beyB.,Tenn. AA-269.  ...1,850,887 

AA-239 1,878 

Appro 11,2296 

^bejrs  B.,  Tenn AA-269 1, 887 

»blonCr.,K7 AA-15 1,848 

»bk>nB.,Tenn AA-5 1,848,852 

Ax>pro 11,2296 

Bridges 11,2207 

»'Brtens  Coulee,  Mont. . .  00-477 1, 1028 

(Seenotes,  11,  2816.) 
obstructing    Navigation, 

Bridges 11,2041,2105 

ibstructlons i,  21 

»ccoliannock  Cr.,  Va L-73 1, 411, 415 

«coliannock  B.,  Va L-73 1,415 

•ccoquan  B.,  Va K-98 1,373 

«coquan  Cr.,  Va K-lOO i,  373,390 

Appro 11,2291 

Wrecks U,2273 

occuiiacia  Crn  Va K-216 1,374 

icean  City,  N.  J.i 

Wrecks 11,2273 

«eanport,  N.  J.t 

Bridges U,2207 

tceoia  Bar  (HH): 

(See  notes,  11, 2830.) 

30462*>— H.  Doc.  740,  6a-2-~vol  Z- 


District         VoLand 
and  No.  page. 

Oclilockonee  B.,  Fla Q-12 1,611 

Oclilockonee  B^  Fla.x 

Bridges 11,2207 

Ochlockonee  B.,  Oa.  and 

Fla. Q-13 1,611,612 

Ocktawaha  B.,  Fla P-33 1,682 

Appro 11,2208 

Ocklockonee  B.,  Fla.i 

Bridges 11,2207 

Logs,  floating 11,2041,2109 

OcklockonM  B.,  Ga.  and 
Fla.t 

(See  notes,  11, 2800.) 

Appro. 11,2393 

Ocklockonee  B.,  Ga.> 

Bridges 11,2207 

Ockmulhee  B^  Ga 0-326 1,555 

Ockwalkee  Cr.,  Ga O-820 1,635 

Ocmulgee  H^  Ga.t 

(See  notes,  11, 2796.) 

OcmulgeeB.,Ga 0-326 1,535,666 

0-2-L 1,647 

Appro 11,2293,2296 

Bridges U,2207 

Wrecks • 11,2373 

Ocmulgee  B.  (^Transpor- 
tatlon  Boutea  to  Sea- 
board**)  AA-l^k 1,860 

Ocoee  B.,  Tenn*t 

Bridges U,2207 

OcoDB.,  Tenn.  and  Ga...  AA-72 1,848 

Oconaluf  ty  B^  N.  C AA-103 1,840 

(See  notes,  11, 2809.) 
OconeeB.,Ga 0-258 1,635,663 

Appro. 11,2293 

Bridges 11,2207 

0*Connell8  Stough. (HH) 1, 1077* 

Oconto  Hn  Wis MM-12 1,1302 

Appro 11,2308 

Bridges 11,2207 

Harbor  lines 11,2258 

OcontoB^WIa MH-12 1,1297 

Ocosta,  Wash.! 

Harbor  lines 11,2258 

Ocqueoc  B.,  Unch PP-41 i,  1419 

Ocraeoke  Inlet,  N.  C M-66 1,464 

M-260 1,456,480 

Appro 11,2202 

Octave  Pass (HH) 1, 1077» 

(See  notes,  11, 2837.) 

Octave  Pass,  La. 8-207 1,682 

Octorora  Cr.,  Md J-659 1,336 

Ode,Tbe (HH) 1, 1077» 

(See  notes,  U,  2837.) 

-90 
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Oden  Cr.,  Mont 00-715 1»1090 

(See  notes,  li,  2818.) 
Oder,  The  (HH): 
(See  notes,  11, 2827.) 

Odlnsshen  B.,  Ga 0-l(» i,533 

O'Donnells  Crossinc (HH) 1,1077* 

(See  notes,  11,  2832.) 

OtaUons  Cr.,  Mont QQ-740 1,1030 

(See  notes,  II,  2818.) 
Officers,  Corps  of  Engi- 
neers: 

Civilian  assistants U,  2030, 2099, 2080 

Services  in  the  field ii,  2039,2000 

Officers,        Noneonunls- 
sloneds 

Engineer  Troops 11,2039,2060 

Office,  Chief  of  Engineers: 

Assistants 11,2030,2043 

Offices,  U.  S.  Engineer: 
(See  notes,  11,2782.) 

Locations 11, 2782 

(See  also  the  first  page 
of  each  district  in 
Vol.  I.) 

Ogden  Landing ((X?) 1,910* 

Ogden8bargH.,N.T RR-72. .  .1, 1493, 1536 

Appro 11,2299 

Wrecks 11,2273 

Ogdonla  Cr.,  Pa J-730 1, 336 

Ogeechee  B.,  Ga O-120 1,534 

O-120-a 1,549 

Bridges 11,2208 

Wrecks 11,2273 

Oglethorpe,  Fort,  Ga 11,1048 

Oglaton  Lake,  Md. J-1239 1,340 

OgunqultH^Me A-277-b 1,29,50 

Ohio  A  Chesapeake  Ca- 
nal   K-40-P 1,386 

Ohio  Canal  to  Big  Beaver 

B.,  Pa.  (for  canal) FF-38-a 1,1021 

OhloCrnVa L-198. 1,412 

Ohio  Beef,  B.  I C-79. 1,107 

Ohio  Beef,  east  passage, 

NarragansettB.,B.I....  C-79 i,125 

OhloB 11,2041,2113* 

((XJ) 1,906* 

(OQ-2) 1,1039* 

(HH) 1,1077* 

(See  notes,  11, 2810, 2827, 2832, 2833.) 

Appro 11,2279,2287,2296 

Bridges 11,2206,2209,2210,2211,2212 

Harbor  lines U,  2254,2258 

Navigation  rules 11,2041,2107 

Wrecks 11,2273,2274 

Ohio  B.,  connecting  with 

James  B.  survey B£-62-e 1, 993 

(Seenotes,  11, 2811.) 
Ohio    B.,    junction,    at 
Pittsburgh,  Pa.,  of  Alle- 
gheny and  Mononga- 

helaBs FF^ 1,1003 

Ohio   B.,   Lake   Erie   to. 

Canal QQ-5-c 1,1465 

Appro ii. 


District 
and  Na 

Ohio  B.  to  Lak«  Bito  Cih 

nal  through  Ohio QQ-5-b. 

OhopeeB.,Ga. 0^247... 

Ohoopee  B.,  Ga. 0-247... 

QttClty.Paw FF-20... 

OUCr.,Pa. FF-85... 

FF-ao... 

OflCr.,W.Va. EE-170.. 

Okahiunpka Bun, Fla. . .  P'-47.... 
Okanogan  B. (WW-2). 


VoLssd 

...1,1465 
....i.S35 
....i,SB 

...i,lC5 

...1,115 
..i,lfi? 


Okanogan  B.,  Wash XX-116.  .1, 165B,1«?» 

Appro ii,23E 

Bridges fi,22J 

OkawB (HH) I,l0r» 

Okaw  B.,  nL: 

Bridges u,rJ3 

Okaw  Crossing (HH) i^iun* 

Oklawaha  B.,  Fla. ?-«. i,5»,3^ 

Appro... 11. 2as 

Okmulgee  B^Ga. 0-325 KsS 

Okobojo  Cr.,  S.  Dak QG-SH U3& 

(See  notes,  U,  2815.) 

Okoe Landing, Hawatt....  YT-79 l,lfii 

OhOla  Slough*  Oreg W-40 i,isg 

Olay CTn S* Dak. OGh-300 l,l<sr 

OlcottHnN.T RR-28...i,H93,:£J 

Appro n,2& 

Harbor  lines ii.2?> 

Old  Brunswiek,  M.  Ct 

Forts fi,»* 

Old  Castle  Cr^Va L-65 i.iii 

Old  Fish  Lake,  Ga 0-333 IS^ 

Old  Fort  Bayou.  Miss R-77 l,^^- 

Old  H.,  Mass B-131 i.:" 

Old  H.CrH  Mass B-1S3 17- 

Old-House  Chan.,  N.C...  M-28-b i.4» 

Old  House  Cove,  Md J-49 is^- 

Old  House  Cr.,  Va. K-287 l^^ 

Old  Johns  Cr.,  Md J-36. 1,3:. 

OldLake,Ga 0-479 la 

O-490 i.» 

Old  Main  B.,  Wash XX-9r U:^ 

Old  Man  Cr.,  Md. J-1193. i,M 

OldmansCr.,N.J I-4S 1,2».I« 

Appro 11 2» 

Bridges : B,2^ 

Wrecks ^^* 

Old  MIU  Branch*  Md. J-12. K^ 

Old  Mill  Cr.,Va. L-187. i,*^ 

Old  Neck  Cr.,  Va. L-129. i^ 

Old  Place  Cr..I7.T (J-29 ^^ 

Old  Plantation  Cr.,Va....  L-61 ^^^ 

Old  Pt.  Comfort,  Va.t 

Forts -fi.18^ 

OldB (HH) 1»18^ 

OldB.,Cal UU-13 ^'^' 

Bridges ^^ 

OldB.,Ga O-280 i-5" 

0-267 ^^ 

0-270 ^^' 

0-819 ^^ 

0-»4 ^^' 

OldB^La R-W-bb *»** 

8-29L ^* 
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Diitiict  Vol  and 

and  No.  psse« 

(ooBtlDiied) B-2M. 1,883 

a-vOO. ..........1,  680 

8-809. 1,866 

^ridgfB ii,22ia 

Wreck 11,2985 

dR^BIiai X-7 1,785 


.1, 


AK^Tex. U-13 1,735,780 

U-17 1,735 

dBoadB^Md J-IOBD. 1,880 

aaoincit7Bianii«Oa..  O-lOl 1.538 

ft  Tampa  B.  and  Tampa 
U    Fla.   (channel  be- 

•'•™) P-288-a. 1,500 

tTampaB^na. P-310. 1,571 

iTeaKettKGa 0-304 1,534 

I  Town,  Ark.  (HH): 
(8eenot«,iI,283a.) 

ITownBend (HH) 1, 1077* 

Itown  Branch,  Del j-280 1,888 

ITownCrnMISi R-38 1,646,663 

Appro 11,2304 

ITOwnCr^Ohlo DD-aoS 1,068 

ITown  Landing (HH) 1, 1077» 

I  Turtle  Cr.,N.J.i 

Bridges 11,2212 

[  Warwick  Cove,  B.  i.t 

Wrecta U,2a74 

I  Waalitncton  to  Bleb- 

lond  (Braios IL,  Tex.).  U-40-d 1, 704 

t  WaslUncton  to  Tetaw- 

o(BrasoaB.,Tex.) U-40-c 1,703 

I  Waslilncton  to  Waco 

BraxosB.,Tex.) U-40-e 1,764 

•ntangyB^Ohto DD-4S8 1,003 

intansy  K^  Ohto,  Baat 

rrancti DI>-150 1,003 

MC^^La B-71 1,081 

we  Braneli*  La. a-00 1,083 

^ Green O., Ohio,....  DD-345 1,001 

verian  Canal,  N.H B-36 1,00 

B-aO 1,76 

wn  Cr.,  S.  Dak. OQ-^M 1,1088 

(See  Dotef ,  U,  2815.) 

istce  Cr.,  na. p-a57 1,572 

rmptoH^Waah XJC-63...1, 1665,1608 

Appro 11,2301 

Harbor  Uxi€8 11,2368 

laha (00-2) 1,1030* 

Harbor  llnee 11,2250 

labaCr^Nebr OCHMl 1,1032 

(See  notes,  U,  2810.) 

Harbor  llnec 11,2360 

lahA  mvlslon  (GO): 
(See  notes,  11, 2826.) 

laluhNehr (OO-3-o) 1,1087* 

labaBeach (QO-2) 1,1030* 

ancockCrnVa l^ss 1,411 

ancockHMVa l-83 1,416 

Appro 11,3301 

ancockB^Fa. L-gs 1,416 

Appro 11,2201 


District         VoLand 
and  No.  page. 

One  Hundied  and  Two 

BnlowaandMo 00-231 1,1030 

(See  notes,  U,  3814.) 
One  Hundredth  BferMl— 

•mBxptormtknis 11,3040,9080 

<Hien  Stonch,  Gal TT-23. 1,1555 

One  Lac  Cr.,  Ohto DD-370 1,003 

Onemlle  Cr.,  Ala It-d7 1,040 

Bridges «»»13 

OnemieCrnKana 00-1107 1,1034 

00-1375 1,1085 

(See  notes,  11, 3831,8823.) 

Onion  Bajon,  La. 8-^1 ^t^ 

S-717 1,M7 

OntonLake,La. 8-718. J,«87 

OnkanlkanOofe,llId.....  1-301 i»388 

OnaetB^Maaa 0-30. *»1W 

OnaetAvBlMa CHO 1,107,110 

Ontarto,  F6rt,  K.  T U,  1800, 1097 

Ontonaffon  H«,  Mleh LIi-36 1,1284 

Appro. 11,3398 

Bridges "»2213 

WieekB **.«'* 

Ontonacon  R^ mch. LL-86 i,iafl5 

Bridges tt»«12 

OolenoeCr^8.C N-183 *,«» 

Ooltewah  Cr^  Tenn AA-05 *tW8 

Ooatenaola  B^  Ga Q-54 ^^^^^ 

Q..54-e *.W1 

(SeenoteB,ll,a803.) 

Appro. 11,2204 

Bridges M.a»« 

Ootananla  Cr>,  Tenn AA-75 '>^ 

OpetonaaaB^La 8-088. ^^^ 

Bridges ".2213 

Opcratinc  and  C^are  of  <?a^ 

nala,  etc.  (see  Canals). 
Operattona,   Blver   and 
Harbor  Worka *»« 

Forts «.17»7 

OpoaanmCr (CC) 1,310* 

Opoaamn  Cr.,  La. 8H». J,M3 

Opoflsnm  Cr.,  Tenn. AA-182 1,840 

OpoaamnFork (HH) 1,1077* 

(Seenotes,ll,3837.) 
Oquawka (HH) 1,1077* 

(See  notes,  11, 3837.) 
Oraiiseburff   to   Chailee* 
U>ii,S.C.(waterwaya)..  N-304-b l,^ 

Ormnce  Cr.,  na ^^' \'^ 

Or«nce Lake, Fte P-30. *'«» 

Orange  MBl^  >^^   (^^  .  r^ 

»«*»..«-»*• ^-"^  ••.■.•.:':.K 

-A-Ppro IL9813 

Bridges 

G»aj!i(«,  Tes«t 

(See  notes, «, «».) 

Oreiuud cr. N. C M_-^ ;;;  j;^ 

0»cuitCr.,F» r^ \  27 


Or 
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VoLaod 


District 
•nd  No. 

Ordnance     Dep«rtnunt» 

FIra  Controls 

Forts 11,1812 

Oregons 

Dredging  plant 11,3800 

Forts 11,1800 

Field  service  in 11,3080,9017 

OreKon  and  Washington, 

diedglnK  plant  for W-l-a. 1,1094 

Oicffon  Braneli«  Md. J-1034. 1,888 

Oregon   City   (above), 

Willamette  B^  Oreg WW-30-e 1, 1046 

Oregon  InletiN.C L-210. 1,418,440 

Oregon  Slougli (WW-2) 1,1«17* 

Bridges 11,3187,3213 

Oregon  Slough,  Oreg W>77 1,1808 

Orient  HnN.T F-31 1,315 

Ormoe,P.I YY-118 1,1680 

Oronolcen  Cr.,  N.  J.i 

Bridges 11,2213 

Orrs  IshL,  Me.: 

Bridges 11,3312 

Ortonslsid (HH) 1,1077» 

Orwood-Mlddle  B.  Canal, 

CaL UU-34 1,1677 

Osage (00-2) I,108e» 

Osage  Chnte (00-2) 1,1080* 

Osage  Fork,  Mo 00-1630 1,1087 

(See  notes,  11,2834.) 

Osage  Ft (OG-2) l,103e* 

Osage  B (00-2) 1,1039* 

Osage  B.,Mo (0(K-2) 1,1037* 

OC»-1457 1,1068 

Osage  B.,  Mo.  and  Kans..  00-1457 1, 1086 

(See  notes,  11, 2823, 2826.) 

Appro 11,2387 

Bridges. 11,3313 

Osborne (HH) 1,1077* 

Osborne  Field  (HH): 

(See  notes,  11, 3833.) 

Oseeola. (HH) 1,1077* 

Osceola  Bar  (HH): 

(See  notes,  U,  383a) 

OseodaH^MIch. PP-58. 1,1410 

Oshkosh,  Wls.i 

Harbor  lines 11,3380 

Oslob,P.I YY-133 1,1686 

Ossabavr  Sound,  Oa O-102 1,688 

Osvrayo  Cr.,  N.  T.  and 

Fa FF-32. 1,1008 

Oswegatchle  B.,  N.  T RR-71 i,  1498 

Oswego  Canal,  N.T RR-40-b 1,1580 

Oswego  H.,N.T RR-^ 1,1403 

Appro 11,2299 

Harbor  lines 11,2250 

Oswego,  N.  T.t 

Forts 11,1007 

Oswego  B.,  N.T RR-40 1,1493 

Appro 11,2209 

Bridges 11,2212 

Oswells  Cut, Ga 0-246 1,535 

Otapasse  Cr.,  Miss R-OS-u. 1,647 


TaLfid 


and  No. 

OtoeCr.,Nebr (K}-M8.. 

(See  notes,  11,  2819,2830l) 

OtUwaB.,Otalo QQ-13... 

Bridges 

Ottawa    B.,    Ohio    and 

Mich QQ-2.... 

Otter  Cr.%KanS. 0(2-1967. 

OQ-12B7. 
(See  notes,  11, 2882.) 

OtterCr.,Ky DD-17 t» 

DD-41 i,» 

Otter  Cr.,Mid J-ISR. i,JS 

Otter  Cr., Bonn KK-130 1'A 

OtterCTnBfont OQ-6S0 JLl^^ 

QO-nt l» 

(See  notes,  11, 2816, 2818.) 

Otter  Cr.,  Nebr OCMOS iUB 

(See  notes,  11, 2820.) 

Otter  Cr*.,  N.T E-7 ir 

Otter  Cr.,N.C M-187 te 

OtterCr.,Oreg W-» tJ* 

Otter  Cr.,  Fa. J-754. 1,3 

Otter  Cr.,S.  Dak QG-3a IJa 

(See  notes,  11, 2815.) 

OtterCr.,Vt B-IW 1,11*5^ 

Appro il2» 

Otter  Cr.,  W.  Va BB-140 \^ 

Otter  Fork,  Ohio DD-42S 1% 

Otter  laid (HH) tar* 

Otter  Ft.  Cr.,Md J-062. 13 

Otter  Fond,  Md. J-150. i.C 

J-1181 tH 

Otter  B.,Va 1^-373. »- 

Otter  TaU  Lake  and  B., 

Mhin.and8.Dak. KK-190 1^ 

KK-l»^....i.C* 

KS:-1«M) i.» 

Appro. ilS 

OttertanBs.,Minn. KK-170 XlM 

OttertanB.,Mhm KK-190. l"^ 

Ottertail  B^  Mhin.  and 

S.Dak KK-190 i^^^ 

Otter  Track  Lake,  Minn. 

and  Canada. KK-238 i-^ 

Onaehita  and  Black  Bs., 
La.andArk X-» tiC 

Ouachita  B.  above  Cam- 
den    to     Arkadelphia, 

Ark. X-20-b. J.« 

OQacliitaB.,ArkJuidLa.i 

Appro -B,2»i 

Bridges H,mx^ 

Ouachita  Bn  La K-34 ^^ 

OuskeB.,La 8^530. -'•« 

OntlandCr.,S.C N-198 i*» 

Outlet  (The), Ta. L-aOL -i* 

OverpeekCr.,N.J 0-12 ^^' 

Bridges l^^: 

Oversea  river  and  harbor 

works ^^ 

(See  notes,  11, 2845.) 
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Vol and 

...J,  413 
.1,1020* 


^«  »  »  . 
JLnstnoi 

and  No. 

nnhacBiiDtMd J-1002... 

raaokeCrnN.C. h-Ve... 

««nBnneli,Mo OG-216. 

«ciidawCr.,8.C. N-a02 1,500 

«eiuUwB^8.C N-aoa-a 1,U8 

««n8lMro.Ky. (OC) i,910» 

■cnaBr^Ky. DD-lSa 1,960 

MnaCrflioj 

(Sw  notes,  U,a8M.) 

HBayomLa B-io. i,fl8i 

rlBfanduMA J-1014. 1,338 

rlCr^Colo 00-1041 1,1088 

(Sm  notes,  li,28».) 

rtCr^Ho. 00-218 1,1026 

OO>a20 1,1026 

00-1428 1.1086 

(SMnotM,  11, 2883,2834.) 

rlCr^Nebr 00-1131 1,1084 

rl  Cr^   S.  Dak.  and 
Vjroa 

(8wnotii,ll,2817,2818w) 

rlCr^Va. l-MH. 1,41» 

rlCr^  W70. 00-686 1,1080 

rlFea«lnrCf^S.Dak..  00-826 1,1031 

(8«e  notes,  11,3818.) 

rtorMoitaaB^S.Dak.  00-802 1,1081 

(8ee  notes,  U,  3831) 

»>* (Oa-2) 1,1030* 

rlB^8.Dak oO-a 1,1087 

(See  notes,  ll,381&) 

rrsHMdB^Ma A-.146 1,28 

ilBbeadH.,110 A-148-a 1,46 

Appro 11,2287 

ryheeB^Orsf W-60 1, 1«W 

snCrnBid k-84 1,378 

UeCr^Kans. 00-1363 1,1086 

(Bee  notes,  11, 3833.) 

^ft^tfi' (HH) 1, 1077 

8wmmpk8.G nhM 1,490 


District         VoLand 
and  No.  page. 

OyatarB^AIiL R-7 !,«• 

Orator  B.HnN*T F-12. 1,219 

Oyster  B^N.T F-12. 1,216 

Oyster  Bayou,  lA S-«6l 1,688 

8-177 1,886 

Oyatv  Ckyfe»  Md. J-442. 1,334 

J-iaO. 1,334 

Oyster  Cr^  Cqiui*i 

Bridges U.2213 

Oyster  OtitGA 0-84 1,*33 

0-88 i»M3 

OysterCr^lfMS B-221 *.'; 

0-4. 1.107 

OyrterCr^Md. J-l«. }.^ 

J-227 *i'*' 

J-12U 1,3« 

M-24 1,*M 

M-a6 i,«4 

M-120 *,♦» 

M-237 i.4» 

M-2ee 1,<M 

K-240 1,*56 


Oyster  Or.»ll«0. 


.11,2213 


Oyster  Cri»ll.J*i 

Biidgee 

OysterCr^M U-ao 1.735,760 

U-^6-« *f736 

.-„^  U,22B6 

Appro. ' 

OystnrCr^Vs. K-170 ,374 

Oyster  H^N.T F-12. i,2l« 

OyaterHnVa L-^»-*> •I'JJJ 

Oyster  laid (HH) 1,1077* 

Oyster  B^Conii. D-40 ..i.Hi 

Bridgea u^Hiaa 

oyster  B^N.H A-2B7 1,».»3 

Oaark.Ark. Y-a-c i»8» 

Oaaukee  (see  Port  Waah- 

*»f~^^>'  U,2298 

Appro -•• ,'  -^ 

OaeUeB^Wasli XX-«7 l,i«» 


bloCr.,F1a. 

Bridges V.V.V. 

ee  Cr^  Ky. 

eet  Chan.,  Fla. . . . .  1  [  ]  *  I 

checo  Sloogh,  CaLi  ' " 
Bridges 

'^  Coast  BartKm  of 
lefnge. 

Appro..,...,,.,.,,  ^^^ 
dlle  DMeioii,  *"ilmer 

^cpartmeiitw 

cUc     DhMon,     VMd 
Jeiilce...,.,,,.,,..^,^ 
eolot  B.,  8.  C........ .  **' 

ddy  Fiddles  Goie»Biu.! 
ddyBnn 

ddy  Bun,!^.../,"/"" 
ddysBtU. 


P-82. I,fi8» 

U,2314 

DD-46 1,9W 

F-191 1,*70 


.11,2214 


TT-1-*. 1,1«8 

11,2300 


.11,2030,8047 


ii,a080,2040 

N-166 1,«00 

j-637 i»a» 

(CC) J,  010* 

J-768, 1, 

8-211. i»< 


IMimBayomLa 8-153 ^.^ 

Padueah (CC) \9l^ 

Pa4iieiai.Ky AA-18 i.855 

F^mam  Ky.  Tenneaa- ^^  ,3,, 

SSSbTv. ^-vr.vu!'^ 

PasleLake.Ui »--^ 

Factnc,  Annuel  AeportSt 
CtM  of  Bnglneen,  V.  ^  ^^.  ^^  ^^^ 

Paldletons  Cr.  Oa. Sv-m 

PafloioCUantBawatt....-  icx-o^-"- 

(See  notes,  lit  2840.) 


.1,1685 


Pa 
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Distriet         Vol.  and 
.  and  Na  page. 

PAlntCr.,K7 DD-231 1,980 

PAlntCr..Olil0 DIM03 1,003 

DD^78 1,003 

DD^74 1,083 

DD-175 1,003 

PAlntCri»W.Vs. EE-74 1,063 

Pmmtcd    Woods   Cr.»   N. 

Dftk 00-98 i,10aB 

<8eenotaB,ll,a815.) 

Falnten  Cr.,  M o.s 

(See  notes,  11, 2834.) 

PAlntIJek«K7. DD-19 .1,960 

Faint  Bock  CTiyTeiin.....  AA-SS 1,840 

PAint  Bock  Bt  Ala.  and 

Tenn. JLA-303 1,849 

PBjaroB.,Cal TT-0 1.1565 

Paladoa,  Tn^  to  Bfati^ 

gofda  B.  (cbannei) U-53^ 1,766 

Palapas,F.I YY-Ul 1,1886 

Palatka  to  Jacksonvlllek 

St.  Johns  B.,  Fla P-lO-o 1,670 

Palatka  to  Lake  Hamejr, 

St. Johns B.,Fla P-lO-d 1,680 

Palawan  Isld.,  F.I YY-140 1,1886 

Fauns  Cr.,  N.  C L-370 1,418 

PallKB.,Wa8h. XX-7 1,1666 

Bridges 11,2214 

Palmas  Altas  H.,  P.  B YY-25-b 1,1688 

PalmasolaBnFIa P-294. 1,571 

Palm  Beach,  Fla P-146 1,687 

Palm  Beach  H.,Fla P-146. 1,570 

Palmer  Cr.,  Mo 00-181 1,1036 

(See  notes,  11, 3813.) 

Palmen  Cove,  Haas B-103 1,70 

Palmetto  Crn  La. 8-«». 1,688 

FBlmjna. (HH) 1,1077* 

FalouseBaplds (WW-2) 1,1617« 

Palouso  B.«  Wash,  and 

Idaho VV-07 1,1504 

FametB.,Maas B-207 1,70 

Pamlico  B.,N.C. K-86 1,454,460 

M-06-a 1,460 

M-6fr-c 1,461 

Appro. 11,2202 

Bridges 11,2214 

Harbor  lines U,2250 

Wrecks 11,2274 

Pamlico  B.  to  Bay  R^  N . 

C.(waterwa7) M-123-« 1,466 

Pamlico  Sound,  If .  C L-l7S-b 1,438 

M-88 1,454 

M-28-b 1,450 

Appro 11,2292 

Wrecks 11,2374 

Pamlico    Sound,   N.    C. 
(tboronghfaie  from  O- 

darlBld.ll.) M-281-« 1,472 

Pamlico  Sound  to  Beau- 
fort Inlet,  N.  C.  (bUand 

waterway) M-205 1,465,471 

M-368 1,456 

Navigation  rules 11,9041,3107 

Pamunkey  Cr^i,  Bid K-A 1,378 


Famunkey 

Appro... 
Bridges.. 
Wrecks.. 


District        Vol  J 
and  No.         pafK 

Va. K-811 im,m 

, ilflSti 

U.»i 

i!.r4 

1,10, 13.11,  IS 

(All  the  matter  belong- 
ing to  this  sQbJect  is 
arranged  In  a-b-c  or- 
der, beginning  with 
ii,2357.) 
Forts ii,l?98.«B,« 

PanasoCkse  Outlet,  FUl..  P-341 l^* 

Forts H,l7B6,ias,K: 

FanasoilkeeBun,FUL....  P-344. isi 

FanayIsld.,F.I YY-135 i,« 

FantecoCr.,N.C M-Gg LA 

Bridges ii,znt» 

Panther  Branch,  Bid J-iaZ7. 19 

FantherCr.,Mo QG-ias U.^ 

Panther  Cr.,Ohto DIMfiS i« 

Panther  Cr.,  Tenn AA-US i**- 

AA>235 i^ 

Panther Cr.,W.Va. DlX^aos i^ 

Panther  Forest (HH) l^ 

PapillonB.,lfebr. QG-WB l'^ 

(See  notes,  11, 2810.) 

Papoose  Lake. (HH) l'-^ 

Papscanee  Cr.,  N.  T E-50 

Papys  Bayou,  Fla. P-313. l"" 

Paquot  Bayou,  LsL 8-13. i-fi 

Paradise  Cr.,  Kans.1 

(See  notes,  11, 3822.) 

ParadtaeCr.,Va V-m. XC 

Paradise  Cut,  Cal UV-19 l^ 

Paradise  or  little  Snow 
€;r.,Mont 00-605 i.» 

(See  notes,  11, 2817.) 
Paradise  Cr.,  Va.i 

Bridges l^' 

Harbor  lines B.=* 

Parallel,  Forttethi 

Explorations Ii,»*:>» 

Parcperdue  Bayou,  La 8-71L --^ 

Parish  Cr.,Md. J-1276. U** 

Parker  Branch,  Bid K-080 ^^ 

Parker  Branch,  Bio 00-145 ^^- 

00-ia i^** 

Parker  Cr.,  Bid J-1278. '-^ 

K-$ ^" 

FarkerCr.,N.C M-« ^"^ 

Parker  Cr.,Va I/-3 ^• 

Parker  B.,BIass B^ 

Farkersbuig (OC) i*\ 

Parkers  Cr.,  N.J 0-65 ^^ 

Parkers  Cove,  Bie A-lOO ^^ 

Parkers    Head    H.    and 
Cban.,BIe. A-2» •:' 

A-ass^ *: 

.  Blass C-8. V 

Wrecks -^^ 

, (HH) ^'\ 

ParicB.,Conn. D^ ^"^ 
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Dtetriet  Vol.  and 

una  Ha,  pace* 

Middle  BnuDcli* 

^-J**"^ KK-m. 1,1M8 

irlc  it^  Worth  Brancli, 

f'J^- KK-175 1,ia48 

J^^^*****^ KK-173 i.lM8 

*k  H^  Sontii  Branch, 

'*'J^"- KK-in i,ia« 

''^^'•*'® ••  OO-MM 1,1037 

'la»  mvMee  of  Ck>liim. 

*^"-"-- U,XMO,a070,a071,»6( 

-to.w,«ia«MU. ;...ii;aMo 

i^raterLaln. U,aOiO,aooe 

MtJUlnlar. U,  3041,2118 

'S«  "^"" .'...J-iaS7 1,338 

™™*r:- (00-2) 1,108»» 

"^>^^CrnVM. K-221 1,374 

»«na«eCr^lf.Y f-M. 1,215,329 

®'"«« ii,2214 

iwmCrnMd. k-^4 1,873 

nonsBw. (nn) 1,107T» 

nonsCr^Ga. 0-442 1,886 

raoiiaCr.»Md. J-284. i»a82 

nous  Cr^  Mo.s 

(8«e  notes,  11, 2813.) 

»»««wCr,V». 1^130. 1,412 

ctridgeCrnVa i^-^g. 1,412 

vtrtdse  laid.,  BCIcii LLr^l 1,1285 

vtildgeRnlfliiii KJC-114 1,1248 

McacoulftS^MlM iu-63 1,804 

R-63-Hi 1,685 

Wrecta ^ u,2274 

laeasoulaR^Ala r-63 1,846^664 

1,665 


.1, 


ascasoiito  B.    and  &, 

Appro 11,2984 

McacontoB^  Biia«.i 
(See  notes,  11,2808.) 
Bridges 11^2214 

Navigation  rules U,  2041,2107 

aseaconto     B^      jg^^ 

(ahov  numth  of   Oog 

**•> •••••• R-8»-d lfM7 

i«»soiila  8]i|p   ehan.. 

^'»- R-82 1»M5 

ui«dCf.8.D.l^ Q^j^ 1,1031 

(See  notes,  U,a8i^^ 

'■**^'''- YY-10O-« *»1»1 

laquoUnkB^I^.^ j^^^ 1,413,441 

._^  I/-17»-o *»*88 

^PP«>- 11,2291 

^rldgm 11,2214 

Harbor  Uiua..^^    jl  2260 

Wrecks " ]'..il*,2274 

issa^faaawakaa^il'^'TVi;'''    1,28 

(SeenotesTi;^*^-  ""^"^ 

Bridges ..11,2214 

Mace  Ke7  IiU«t,  nii T-Ws"'' **" 

*sAGlllte,JU..  p4i7  1,571 

\aMkiB^H.t 0-18  "".... -*»**^'^ 

Q-l«^'. *'*» 


District  Vol.  and 

and  No.  page. 

Bi^  N.  J^-Con. 

Appro. 11,2290 

Bridges U,  2173, 2214, 2215 

Harbor  Unas U,22S9 

Wrecks 11,2274 

N.  J.  (above 

Newark). Q-16-b 1,248 

(K16~b 1,240 

Paaaalc  K^  N.  J.  (below 

Newark) (3-16-c 1,250 

aLoutre. (HH) 1,1077» 

a  Loutie  Crevasse, 

8-277 1,683 

aLoutre^La. S-2ia. 1,628 

au  Henms,  Ala R-63 1,664 

Paaa  am  Herons,  Ala.....  R-53 1,646 

CafaUoH. U-2-b. 1,786 

U-58-a 1,767 

Cavallo  Inlet U-fiS-a 1,767 

Cavailo,Tes. U-58 1,736 

Appro ii»2296 

Cavallo  to  Aransas 

....  U-38-r 1»759 

CavaUo  to  Port  L^ 

(channel) U-56-b 1,767 

Cavallo  to  Port 
O'Connor*  Tei.  (chan- 
nel)   U-68-b If  768 

Faaa  CTi*  B*  Dak. GQ-870 1, 108I 

GO-881 1,10W 

(See  notes,  11,2819.) 

PaaaCr^Wyo GO-1050 1.1033 

(See  notes,  U,  2830.) 

PassentykeCr^Md J-91 \'^ 

BCIsslssippI  B. V '-['J]^ 

(HH) *»!<'"• 

(See  notea,  U,  2827,  2828, 

2831.)  -  -_. 

Fourchon,  La. &-417. J»«« 

ManchacLa 8-15 -i*^ 

Appro * 

(%1ctnlt7 

of) S-8.... 

Pass  Marianne,  Miss.: 

Wrecks 

PatafoansetB^Conn....  D-21.. 
Patapsco  B^  Md J-1079. 

Bridges .,  --eg 

=«'«'"- :;;:S 

Wrecks ' 

Patapseo  B^^  Md.  (west 
branchfrom  lilfht 
Street  Br.  to  head  of 
tidewater) J-lffnhe, 1,866 

P.tchocoeB.,Conn ^^•'■;^;-^[Ji;22SXB 

U,22B9 

Patchofue&,N.T.  '"-"'     *'*" 

PatconcCr^N.J.1 

F«2f!Sr^:::;;;r::."oo-»»^ '-"^ 

Pat  Glennon  Bayou,  La»f 

(See  notes,  11, 2806.) 


...1,688 

.11,2274 
...1,141 
...1,339 
.11,2215 


Bridges. 
Harbor  llnea. 


F-57. 


.11,2315 


Pa 
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PatokmB.Iiid.. 


District  Vol.  and 

and  No.  p>S0* 

BB-a4 1,8W 

BB-23 i»896 

Patout  Canal,  La. &-703. i,6g7 

Patroon  Cr^  Tez.s 

(8«e  notes,  11,2806.) 
PatsallgaS^AU. Qr^ 1,611,683 

(See  notes,  11, 2801.) 

Pattaffuomseott Bt B. I. .  C-M. :... 1,108 

Pattens  B^  Me A-64 1,27 

Patterson  Slouch,  Cal. . . .  TT-49. 1, 1586 

Patton,Ark. (HH) 1,1077» 

PattonBun (OC) i,910» 

Pattys  Branch,  Md J-11 1,331 

PatuxentB^Md. K-7 1,373,375 

Appro 11,2291 

Bridges U,2216 

Paul  Bayou,  La. S-llO. 1,662 

Pauls  Cr^Ky DD-91 1,959 

Pauls  Cr^Va. lr-186 1,il2 

Paweatuck  B^  B.  L  and 
Conn D-1 1,141,142 

(See  notes,  11, 2788.) 

Appro 11,2289 

PawneeCr^Colo 00-1062 1,1083 

(See  notes,  11, 2820.) 

Pawnee  Cr^Nebr QQ-980 1,1062 

Pawiww  Cove,  Md. J-^S6 1,838 

PawPawCr^Kans OG-1380 1,1035 

PawPawCr^Ky DD-56 1,959 

PawPawCr^8.C N-108 1,500 

PawPawB^Mleta 00-12 1,1377 

Bridges U,2215 

PawtucketB^B.1 0-83 1,107,128 

(See  notes,  11, 2787.) 

Appro 11,2288 

Bridges 11,2215 

Harbor  lines U,2269 

Wrecks 11,2274 

Pawtmet  Cove,  B.  I (>-84. 1,107,130 

(See  notes,  11, 2787.) 

PawtazetH^B.1 C-85. 1,107,130 

C-87 1,180 

(See  notes,  11, 2787.) 

PawtuxetB^B.1 C-9Q 1,107,180 

PaxtonCr^Pa. J-^504 1,335 

Pay  Bayou,  La. S-^S48 1,686 

Paynes  Cr^Va. K-184 1,374 

PeaceCr^Fla. P-260 1,671,595 

P-258-a 1,594 

Appro 11,2293 

FeaceB^FIa. P-380 1,571,595 

P*256-« 1,594 

Bridges U,  2215, 2246 

PeachMossomCr^Md....  J-327 1,338 

Peach  Bottom  Cr^Va....  EE-94 1,983 

Peach  Orchard  Cr^  Bid...  J-1067. 1,339 

Peacock  Spit. (WW-2) 1,1617* 

PeakCr^Va EE-90 1,963 

Peaks    Isld.    and    Great 
Diamond     Isld^     Me. 

(passage  between) A-262-a 1,55 

Cr.,Md. J-515 1,335 

J^G2S. 1,335 


District        VoLiad 
andNa  p^e. 

Q-34 1,«11,C 

Pearl  Branch,  Md J-448. ISt 

Pearl  Cr^  La T-»-y IT.; 

(See  notes,  11,2806.) 

PeartCr.,S.Dak QQ-mi iJC 

(See  notes,  11, 2816.) 

H.,Hawall YY-l6Hft \A^ 

(See  notes,  11, 2846.) 

Appro fL,osi,m 

Forts iLLC 

Harbor  Unes 0,28 

'jBk. S^5. i  » 

Hawaii YY-46 llftS 

pearl  B^  La.  (east  mou^)  R>1Q6 iM 

Peart  Bt  La.  (west  mouth)  R-104 i.^ 

Peart  B^ Miss. and  La....  R-96 liC,m 

(See  notes,  U,  2803.) 

Appro fi-2S«j 

Bridges li.Cii 

pBaseCrnPia. P-2tl0. l^ 

Appro it  255 

Pease  Cr.,  Mont 0(}-64S li:^ 

(See  notes,  U,  2817.) 

Pease  B.,FUl P-2e0- t» 

Peat  Cr^  Bans 00-1379 i.is: 

(See  notes,  11, 2822.) 

Peavine  Branch,  Mo. 00-153 UV 

Pebble  Cr..  N.  Dak. QG-Tbl i^v: 


.i,i3r» 


.i,lS 

.i,i*: 

..lit 

..ir 


.xs 


'  (See  notes,  11, 281&) 

Pecan  Pt (HH)... 

Pecan  Pt.  Crossing  (HH): 
(See  notes,  11, 2832.) 

Pecatonlca  B.,  m JJ-21.... 

Pecatonica  B«t  Wis.  and 

m jj-21.... 

Peekenpaugh. (CC) 

PeekLake^FIa P-134.... 

Peck    Lake,    Fla«-Grcat 

Pocket  (canal between).  P-133L... 
Peconle  B.,  Jamaica  B., 
and   Great   South   B., 
N.  T.  (waterway  con- 
necting)  F-48-b... 

Peoonlc  Canal,  N.  T.s 

Bridges '^^ 

PeconlcB.,N.T F-«. !,»*» 

Appro fi-* 

Pecos   Bi«   Tei.  and    N. 

Mes U-75 i^ 

Peddler  Bun,  Md. J-92S i^ 

PedeeCr.,Mo 0(3-165 i-^^ 

QQ-m t^ 

(See  notes,  11,2814.) 

Pedemales  BU,  TSK. U^ ^''' 

Peek8kinB.,N.T.i 

Bridges ^^ 

PeekskillCrnN.T K-» ^^'\ 

PeeksklUHnN.T E-35 iJ"  " 

Appro 

Feggys  Bun,  Md. J->1(B3... 

PeihamB.,N.T E-14.... 


Pelican  Bend. 
PeUeanCr.... 


(00-2). 
(HH).. 


...irr 

.i,M^ 


jK  2851  for  ez-l 
planationi,  etc.  J 
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DMrtBC  Vol.  and 

aadNou  pogo- 

BflcanCr^MiODt 00-601 i,l080 

eBeanLski^UL fik46i. 1,4B5 

*an« (HH) i,1077> 

dfean  B^  JMUm KK-191 i,  1148 

sIMtenCr^N.C. M-878 1,466 

iOecnCr^Flft P-oai i,MO 

aiuqiililH^Mo. A-179 1,28 

EDUuiuJdB^Mo A-180 1,28 

mMnaS^lf.DaJL KK~171 1,1248 

mbroke  Cr^  If .  C L-2B7. i,  413 

mbrokeHi.,MCL ;  A-6 1,27 

A-A-a 1,81 

mlKewasactS^lf.H....  B-27 1,68 

naaoflkee  OutlcC: 

Bridgai 11,2216 

iicliant  B«70ii,  La. 8-^187. 1»665 

DconntiiK  B^  Mleb PP-6a. 1.1419 

fidOrdlle (WW-3) i,161T» 

ad  OreOle  B^  Idabo  and 

Vash. XX-llO 1,1666 

XZ-llO-a..... 1,1670 

Appro. 11,2801 

Bridces 11,2216 

Dd  (yRoOte  Rn  Mom. . .  XX-llO-b 1, 1677 

nhomCr^N.J 0-7 1,247 

nttentlaryPt. (HH) 1,1077* 

Inoke  H.),  Me. A-^ 1,27 

ninCr^Pa. J-^844w 1,337 

mnkhaek  Brook,  N.  H.  B-^ 1,68 

nmsyhaiila (CC) 1,010* 

Forts 11,1807,1816 

amsylvaalaltiM (CO). 1,010* 

nnypaek  Cr.,  Pa. H~17 1,371 

Bridges 11,2216 

BIOlMCOC  B^  M«i> 

Wiecto 11,2274 

■lOtMcotB^Mo A-101 1,28,88 

(Sm  notes,  11, 2783.) 

Appro 11,2287 

Forts 11,1841 

Harbor  lizMS 11,2260 

DsacolaB Q.^ 1,611 

<^^ 1,611 

Q-45 *»**^ 

nsacoUB^FIa. 0-38 ^>6U 

nsacola  B,  na.,  to  Bon 

SttoiirB^  Ala.  (canal)..  Qr46 If  633 

nsaeola  B,  to  Bon  8^ 

»ar  B^  Ala.  (canal) (^-46 1»811 

aiaaeolaH.,Fla. Qr38 1,611,628 

(See  notes,  11, 2801.) 

Appro U,2203 

FortB .11,1796,1828,1066 

Harbor  Una il.2M0 

Wwcks 11»2274 

nsankee   H.   and   B., 

iris lClC-13-a 1,1304 

Appro *1»  ^^^ 

aisaakee  B.,  Wis KM-13 1,1297 

msaukenCinN.J 1-52 1,299,312 

BildceB 11,2216,2230 


Distrkt  Vol.  and 
and  No.  P«<^ 
00-tt...l,  1377,1400 

Appio...... **»«« 

Navlgatkm  nilM **'"*^'^ 

»entwatcrB.,Mleli 0O-43 -"MS 

Bsoplea  Cr.,  Mont 00-453 h"*'^ 

(See  notes,  ll,28l6u) 
ULs 

Itoe, ^»» 

^^*  u  oaaB 

Harbor  lines r*,f^ 

__^ (HH) '^l**"* 

^•PPerci^Ndii!!.'.'.'!!!!..  OO-016 i»10W 

(See  notes,  11,3810.)  ._ 

I^W»rCr..Va K.364 ..^3» 

l^RpemiaCovObMo A-381 ».a^« 

Appro "'"* 

^^  LU-47 1,12M 

J-fi66 1, 


PareT*  Cr^  BOmm. 


FequeaCr. 

'^^SS^'T^-:.. '^»'« 

'^o'"^ -;  {;;?Sf:i;::::i;l«1I 

.  S'270. 1,683 

,.  (WW-2) i,1617» 

Pen^eStoa^ (WW-2> ^'^^"^ 

P«nlldoB.,FI»-.»iid  Ala..  Q-47 1,611 

PaidfcloB,AI».»n*«*.Q-« 1,611 

Bridges *i.a216 

jMarqu«t8«  M.*  I^<l«li-  0(M8 l,140i 

Appro.  ..---•- • • ^»  2298 

■*  I.  00-44 1,1377 

P-296. 1»«71 


Aflsodalloift   of  Navts*. 


A.ppro 

Poto^  Bajrou* 


11,8288 

8-^364. i.fiM 

N.C L-a86 1,413,442 

A.ppio 1^»2291 

Bar*  N.  J.  mnA 

H-3-SU lf«6 

_   Cr.,IOW» OCh-273 1,1027 

CSee  notes,  U»»l^) 

Ctn^^^ B-08-m 1,647 

TowHead (HH) 1,1077* 

Permimnioii  Cr^  MA. k:-80 ',873 

jUnbo3%  I**  '•« 

:HarborU»« "'^^ 

elald. (HH) U^OH* 

ne(HH): 
(See  notes,  U,  3827.) 
P^niqne  lekL  (HH>: 
(See  notes,  11, 2837.) 

F«8cadeio  Crn  Cal, tT-13. «flM5 

PMcaraCr.,Vn 1-194. «»«3 

Paaliaw  Cr.,  Mo. . 00-1408 1,1036 

(See  notes,  11, 2834,') 

P«8litigoB.,Wla...  ..  lOf-U ^^^^ 

P«taluma(7r.,Cat* TT-121...1.1«6flM7 

Appro..'. ^ ii,«» 

Bridges * ii.«16 

Wnoks _ tt.M74 


PE 
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District         Vol.  and 
and  No.  page. 

Cr.,KttlU. 00-1296 1,1084 

PM«rCr.,K7. DD-aoO i,961 

PMttBfashewsCr^N.C..  M-19 i,4M 

Fetenlmii,    Va^    Ahw- 

mattozB I^-lflO. 1,494 

P«UnCr^Kan8 OO-llW i,1034 

(See  notes,  ii,  2891.) 

P«UnCr^La. R-OM i,647 

P«UnCr^Md J-114 i,382 

Peters  Cr^S.C N-76 1,409 

Peters  Cr^  Vs. K-IM i,374 

Peters  Cr^  W.  Va BE-122 i,964 

Peters  Crosstnc. (HH) i,107?» 

(See  notes,  ii,  2892.) 

Peters  NeekB^N.T F-^ 1,228 

Peters  Neek  (I^mg  Beieh) 

B^N.T F-82. 1,215 

Peterson  Ban,  Md J-1040. 1,338 

Petersons Cr^S. Dak.....  QQ-^W 1,1028 

(See  notes,  11, 2816.) 

Peter  Tor«78  Cr^  Ga. 0-121 1,884 

Petit  Ance  Bayoii«  La 8-707 1,711 

Petit  Anse  Bayou,  La S-707 1,687,711 

Petit  Anse  Canal,  La. 8-710. 1,687 

Petit  Bayou,  La 8^370. 1,684 

Petite  Saline  Cr^  Mo 00-1440 1,1086 

(See  notes,  11,2823.) 

Petit  SaHneCr. ((H>-2) 1,1080 

Petit  Jean  B^  Ark. Y-21 1,818,825 

(Seenotes,ll,2808.) 

Appro 11,2296 

Bridges U,2216 

Petit  Passe  Bayou,  La....  8-645 1,686 

Petit  Prairie  Bayou,  La...  8-563 1,686 

PetoskeyH^MIeli 00-«2...  1,1877, 1414 

(See  notes,  11, 2838.) 

Appro U,22g8 

Navigation  rales 11,2041,2107 

Petoskey,  BSleli.  (harbor 

of  rcfuffe  near) 00-61 1,1418 

Petoskeyt  MIeh.  (inland 
route    to    Cheboygan, 

Bllch.) 00-«2-b 1,1414 

Petoskey  to  Cheboygan, 

MIeh PP 1,1410 

Petoskey  to  Cheboygan, 
MIeh.  (Inland  water- 
way)   PP-^3»« 1,1432 

Peuokahi  H.,  H.  Li 
(See  notes,  11,2846.) 

Peytonia  Slough,  Cal TT-06 1,1565 

Phelps  Slough,  Cat TT-24 1,1655 

Philadelphia,  Pa.s 

Appro «,2287 

Forts 11,1908 

Harbor  Unes U,2259 

Wrecks 11,2274 

Philadelphia,  Pa^  and 
Camden,  N.  J«,  (harbor 

between) H-8-1 1,285 

Philadelphia,  Pa^  distrlet  H  (with  map)...l,  269 
(8«)  notes,  11, 2794.)  270,271 

Appro 11,2990 


District 
andNa 

Philadelphia,  Pa.  (estab- 

tohment    and 

tion  of  port 

Uno) n-W.. 


x» 


ton,  N.  J.,  Delaware  B. . 
Philadelphia,      Pa,      to 

mouth  of  Delaware  B... 

Philadelphia  Pt. 

Philip  Cr^Md 

Philippines  (The). 


H-»-d.. 


XS 


(HH). 


YY-85. 
YY.... 


Appro. 

Estimates,  oontingenciSB. 

FUdssrvloe. 

Ports 

IfflltBrystraotares 

SeanhUfl^ti 

Sites. 

Torpedo  stniotines,  eto. . 

PhflUppe  Cr^  na 

PhimpaCr.,Md 

PhmiB  Cr^  S.  C 

PhUdsIsld. 

PhlnhoOoway  Cr^  Ga... . . 

Phoenix  Cr.,  Pa. 

Phoenix,  Fort 

Physleal   Characterlatlcs, 

Blvers  and  Barbors 

PlankitankB.,Va. 

Wieoks 


ITi 

i,MI?? 

i,14B 

U« 

ii.23S 

fl,a»,a» 

ii,i79e,uo9,ifiaift 

fi,aMi,ffl« 

a.  lit: 

itlSi 

a,  is: 

p-asi iiSn 

Mil !.» 

N-15 t» 

(OC) i«? 

O-410 la 

J-759. 1,38 

fi.l» 


Pkayune  Bayou.. 
Pleeowaxton  Cr^ 

Plekens,Fort 

Plekerlng  Cr.,  Md . . . . 
PlcoCr.,Ga. 

(See  notes,  11, 2798.) 
Picowaxton  Cr^  BId.i 

(See  notes,  ll,27B6w) 

Pledra8B.,P.B. 

Pleree  Branch,  Bid. . . 
Cr-N.C 


Pierre  Bayou,  La. 


, L5 

K-235 i,r5.«l 

B.JT* 

(HH) tl<^ 

(HH) l^^ 

(HH) li^ 

K-73, iS^ 

fl,lM8.8£ 

J-384. L5- 

0-281 i» 


YY-« !»!« 

J-998. ».» 

M-155 i.*2 

(00-2) l"-^ 

B-567 L» 


X-tt. 


Appro 

Pierre  Bayou,  Miss. 

Appro 

Pterre  Cr^  S.  Dak. . 
Pierre  Lake  Bayou, 

Pierre,  S.  Dak. 

Pigeon  B.,  mnn... . 


...£.1 


Pigeon  Bayou,  La. 


0.9 

00-304 i^ 

8-56B. i** 

(GO-2) ^'^ 

LL-1 i'-*^ 

LL^ ^^ 

8-601 '*^ 

S-601 ^•' 

8-2»*. -i* 


Pigeon  Broad  B., 
andTenn.1 

Appro , 

Pigeon  Cove^  Haas. 
Wrecks 


N .  C. 


.B,a^ 


B-7B. 


X^* 


See  p,  2851  for  ez-1 
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Distiioe 
and  No. 

?l««onCp COO-2). 

nseonCrnrte 0-610.. 

^lK«(Ui  Cr^  bid BB-ai. 

^IseonCr^IoinL 00-2S7. 

(See  notes,  U,a814.) 

'>S«<niCr.,MA 

Iseon  Cr.,  Ohio. 

DD^451. 

*UBimkCt^r^ J-731...- 

1SMnCrn8.C 

ISttuiCrnW.Va 

lK«inHiDB.,Me. 

IVMB  &I,  SDeli 


VoLand 

..1,1099* 
....1,537 
....1,891 
...1,1037 


.1,881 
.1,988 

.1. 
.1,; 


N>106 1,600 

DD-^aas 1,981 

....  A^l 1,27 

—  oo-aa^A. 1,1990 

pp-aa. 1,1419 

PP-77. 1,1419 

PF-77-b. 1,1439 

lKeon]L,Bllim. LL-«. 1,1286 

lKeonSoostCr.,N.C....  L-800. 1,414 

^^•- (HH> 1,1077» 

Is   A.    (moaCh   of)    to 

Brook  NcaL L-a87-« 1,447 

ifsBye. (HH) 1,1037* 

Ike  Cr.,  BOmi. KK-U7 1,1348 

ikeCr.,Pa. j-egg. 1,336 

fkeCr^tWIa MM^37 1,1297 

Bridgei 11,2218 

flee.  Fort 11,1798,1808 

Oceiald. (HH) l,10Tr> 

UeheisPt (HH>. 1,107T» 

lleliackRnWMh XX-83 1,1656 

lie  Driven,  lilt 11,2343 

lies  Cr., N.J 0-32 1,247 

Vklncton  Bayou* ToL...  U-&4 1,735,7W 

1IIacerCr.,Miiiii KK-106 1,1248 

Uottown  BayoQ,  La 8-234. 1,883 

Hot,  U.  S.  Coast;  eheek- 

Ing  tills  Indei. 1,13 

H&ekney,  Castle,  8.  Ci 

Ports a,  1808, 1940 

InoBend. (HH) 1,1077* 

ine  Blnll,  Ark y-2-o 1,830 

(See  notes,  11, 2806.) 

me Btuflf  Arkansas B...  Y-2-1l 1,833 

1neCliaii.,na P-198. 1,670 

Ine  Cr. (HH) 1, 1077* 

tneCr.,Ala AA-109 1,849 

tDeCr.,Colo. O(K1103 1,1083 

tne  Cr.,  Bfliin jj-6i 1,1234 

1neCr.,Bflss 8-281 1,883 

Ine  Cr.,  Mont. OCh-657 1,1009 

(See  notes,  11, 2816) 
ine  Cr.,  If  elir. 00-93I 1,1082 

(See  notes,  11,2819.) 

1neCr.,Fa. j-eo7. 1,336 

J-706. 1,338 

J-748. 1,338 

J^^tA, 1,387 

ine  Cr.,  S.  Dalci 

(See  notes,  11, 209.) 

inelsld. (HH) I,1077» 

tne  Isld.  Bajou,  Teii.i 

(See  notes,  11,2806) 

Bildgei Jl,2ai8 


Distrlot         Vol.  and 
and  No.  page. 

PlneIaNLCr.,Ga. 0-487 1,688 

Pine  laNL  Sound,  Via P-264. i,fi71,fi03 

PineKnoO (HH) 1,1077* 

Pine  Lake. (HH) 1,1077* 

Pine  Lake,  Bfteb. 00-80 1,1377 

00^68 1,1412 

(See  notes,  11,  M8.) 

Appro. IJi^aoS 

Bridges *^»2218 

Pine   Lake,   Minn,   and 

Canada KK-a«l 1,1349 

PIneBapMs (HH) 1,10"* 

PIneB. (HH) 1,107T» 

Pine  B.,  Mieli. 00-69 1,1377 

PP-96. 1,1419 

PP-flO. i»wi» 

PP^l i,14l» 

Appio U^^ 

Bfldgee ^^^ 


PP-flO. .*,!«« 


Pine  &,  Bneb.,  St.  CtaOr 

aty. 

PIneB.,  Bonn 

PlneB.,lVls 


PmesB.,  BCasa. 

PInetree  Or.,  S.  C... 

Pine  Tree  Bapid 

PIney  Braneli,  Md. . 

Plney  Cov«,  Md. 

Ptney  Cr.  Cove,  Md. . 
PIney  Cr.,  Md. 


PineyCr.,Mo 

(See  notes,  11, 2824.) 

PIney  Cr.,  Pa 

Ptney  Cr.,  T«nn 

PIney  Cr.,  W.  Va. 

PIney  Isld.  B.,N.C... 
Ptney  isld.  Cove,  Md. 

PIney  B.,T«nn 

PIney  Bon,  Md. 


Ptnkham  B.,  Me 

Plnkliam  Cr.,  Colo.. 
Ptnnaele  Cr^  W.  Va. 
PtniieboKB.tMk!li.. 


PPMH i,i**« 

KK-lOB 1,1248 

KK-10 *»ia*7 

KK-21 1,1847 

B-IU '•'O 

N-118 i,«» 

(WW-2) 1,W17» 

J-294. *.333 

J..439. *'^** 

J-644. 1'835 

J-416 1.334 

J-645. '»336 

M028 '.338 

QQ-1577 1,1037 

J-872. 1,837 

AA-234 1,830 

EE-80 *,M3 

L-250. 1,413 

1-175 1,333 

AA-177 1,849 

J-1144. 1,339 

J-1160. 1,339 

A-33 1.27 

00-1043 1,1033 

EE-36 1,983 

PP-78. 1,1«9 

PP-78-A- 1.1*40 


^Inoak  Cr.,  Mo.t 

(See  notes,  11, 2834.) 

ItoolTcr^Cal TT^ ''»«« 

^Into  IskL,  Ala.t  ^  ^^^ 

Harbor  Un» ' 

inpo  crn  K»tt^«        ^ 

(See  notes,  U,  2822.)  ^^ ^^^ 

(See  notes,  11, 2816) 
Piquant  Bm^oiOt  La.  ... 


B-SAb. 


.1,884 


Pi 
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.1,60 


Distriot         VoLand 
aadNa 

Iti,  Me.  and 

N.H A-aso 

Appro 11,: 

Bridges Jl,: 

FlBcateqiut     B.     (Ports* 
mouth   H.)»   Me.   and 

N.H A-aso 1,9 

FtacateanocB^lf.H. B-^ 1,00 

Pl8eatawajrCr.»Md K-82 1,878,380 

PtoeaUwayCr^Va K-310 1,874,401 

Bridges ^1,2216 

PIserCr^Mont. 00-480 1,1000 

(Seenotes^il^asiO.) 

PiatolCr^Ga O^ 1,688 

PIstolB^Ons W-O 1,U03 

Pltehcr  Cr^  CaL TT-IOO. 1,1650 

Plthlarlia«fOOtte  B.,  Fla. .  P-820. 1,671 

(See  notes,  11,3700.) 

PlthlocliaMootieB^Fia..  P-320 1,008 

Pitman  Cr^Ky AA-280 1,860 

PItmana  Cove,  Va. K-160 1,874 

PltmansCr^N.C M-147 1,486 

M-220 1.466 

PtttaidCr.,N«C. I#-380. 1,414 

Pittsbnisb. (CC). i,010» 

PlttsblushH.»Pa FF-IO. 1,1013 

PtttsbuisluPa FF'IO. 1,1003 

FF-^0. 1,1016 

(See  notes,  ll,a818L) 

Appro 11,2207 

Harbor  llDflB 11,2269,2200 

Pltt8biusli,Pa.,dlotitet..  FF(witfamap)l,1001, 

1008 
(Seexiotee,ll,2812L) 

Appro. ^ .....11,2007 

FtttoburglifPa FF-O-a. 1,1006 

Plttaburgh,  Pa.  (Junetlon 

at,    of    AUesheny   and 

Mononsahela  Ba.  wltli 

OhloB.) FF-6. 1,1003 

Pittaburgli  Landlnir ( WW-2) 1, 1617* 

PlalndeaUn«Cr.,Md. J-330. 1,833 

Planner  €?ov^  Va. J-42. J,331 

Plana,  Blvera  and  Harbor 

Impiovementa 1,22 

Plantation  Cr^  Oa 0-441 1,630 

(M30-a l,65g 

Appro.. ..f 11,2203 

Plant,  Concrete  Mlilng; 

Hat 11,2366 

Plant,  Floating 11,3041,2116 

Plantln (HH) 1,1078* 

(See  notes,  U,  2827.)  

Ptaquemlne (HH) 1, 1078* 

Plaqnfimfne  Bajoii»  La. .  ■  8-208. 1,683,606 

8-622. 1,666 

8-296-A. 1,606 

8-286-b. 1,097 

(SeenotBB,ll,380IL) 

Appro 11,2204 

Bridges 11,2216 

Navigatloonika 11,2011,2107 

Flaqnemme  Bmle  Bayou, 
Ul S-700. 1,087 


DtaCrieft 

•BdNa 


VoLiBd 


La.  (oQOtinued) 8-m. J,m 

Appro. Ji,» 

Bridgea J,ai 

Ptagnemlne  (HH); 

(8eeiiotea,ll,28SL) 


( 
Plat  Bajou,  lA. 
Plates  or  vlawa, 

big  conatmctioiia. 

Platln(HH): 
(8eenotea,U, 


'). 


J,8I 


.J.» 


) 


(8eeiiotea,ll,2820.) 
Platte  Cr.,  8.  Dak 

(See  notes,  11,2B16l) 

Plattet  Field  servlee. 

Platte  B.,  Mo*  and  Iowa. 

(See  notes,  11, 2814.) 


(HB) xw 

QQ-VO .1, 


Platte  B.  If ebr. 


(See  notes,  11,2810.) 

Ptattsbms. 

Plattsbms  IL,  N.  T. . 

Appro.  ............  • 

Plattamonth.; 

Pleasant  B.,  Mass.... 

Pleasant  B.,  Me 

Pleasant  Covcb  Me.... 


Pleasant  Bi«  Me. 

Appro.. ...«••  ........... 

Wrecks 

Pleasant  Bi^  Me.  (Colam« 

bla  Fans  to  month) 

Pleasant  Bon. 


lt,lB3B.»B 

(00-8). UW 

(HH) J,UBI» 

KK-7f !,!« 

<H}-06D J.UBI 

(0O4). Ji,UB^ 

((KM) *.M* 

X^ i,m.» 

fi,» 

(00-8). 1,10* 

B-818 i,^ 

A-2S l^ 

A-m t« 

A-223 »T» 

A-2B ^^ 

fl,jr 

li,BJ« 


A-3S i.» 

(OC). J.«* 

J-742. %9 


Pleasant  Talley  Cr^ 
Minn. 

Pleasant  Valley  Landlnsi 
Harbor  Unea 

Pleasure  Bi,  Me. 

Pleasure  B.,  N.J 

Pleasure  House  Cr«,  Ta. . . 

Plover  B.,  Wis. 

pmm  Beach  Chan.,  N. 
Y 

Plom  Branch,  Mo. 

Plom  Cr.,  Colo. 

(See  notes,  11,38801) 

Plum  Cr<9  Bans 

(See  notes,  U,  3821,2882^) 
PlQmCr«,Md. 


7^60.. 


.i.l» 


J,» 

B-m x^ 

0-66 J.>tf 

L-209L X^ 

i,IlC 


F-IOL X^ 

OO-ltt X^ 

QO-UN X^ 

0O.U4B XV» 

QQ-vm ^^ 


J-ML. 


Plum  Cr.,  Minn. 
PlumCr.,Nebr.. 


1.3S 

Xif 

KK-13r -X^ 

O0-4V J.^ 

00-061. ^^ 


(Sea  notea,  11,8810.) 
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VoLftnd 
and  No.           paga. 
tumC^^Pii j-eu, |^3j5 

lumCr^&Dik. OCMBa 1,1097 

CKMMO 1,1081 

(SMBotag^U,  305,98191) 

1iimQiit,If.T r-tt. 1,915 

Wwcto Jl,9974 

lumIild.B^lbM. B-a 1,09 

limiPl.]|«Mli <HH) l,ia?»» 

tonm. (HH) 1,1078* 

tonB^m JJk99L 1,19M 

InmiiMrCr^Gal TT-ia. 1,1555 

limuiMr8|qfiish,Cal....  TT-5QL 1,1565 

tomTrMBnimfd J-^06S. i,; 

tankettCr^Pa j-Tas. l,i 

lonkettCrnTMm AA-900 l,i 

lymoiitli  BMch  and  H^ 

Mm». B-108 1,98 

(8MD0t«,il,978&) 

-^PPW. 11,9008 

yortB 11,1065 

Wrtcks u,9974 

miumt]iB«Mii,BUM...  B-180 1,70 

^Dauitim]L,lf.T E-^ 1,177 

^MMliiCTr^lA B-3L 1,081 

•ocMonCrnFliL P..888. 1,579 

"MMMiR^lfMg C-86i 1,107 

'MataUcoB^W.Va. BB-159 1,084 

'Mlnt.Fla P.1JII, i^gjQ 


J^ 1,381,840 

11,9991 

11,2915 

11,2900 


Fa 

Appfo. « 

Brldgv 

HartNvlliMi. 
^ocomoka 

and  Fa 

*oto9onCt^lM. 

(BMiiotM,ll,2S0ft.y 
iMOtallpiBi.a.C... 


MCr.,Fa. 

"MOO  Cr.,  8.  Dak. 

^oertaiBII,jr,Y....!  "* 
^nlHekB^Ta. 

«nd€rt€r  C»^  N.  c! . ! ! . ! ! 
^olntAdaiiii 

^QiiitAlaBaclia.... 

MntAlNvton 

loint  Anx  Barqnat  H* 

Mkh 

"QlniBiMw 

Wi«eki v.. 

'MmCcltM^La.f 

Wraeki 

yiUtt  Cr.,  Va 

yiint  Douglas 

■otaita  an  Chtan  Bt^mi 
La. 

■ointa  an  Loqpa  Baivo) 

La. 

■Olnta     AiB 
Mkli 


J-3. 1,881 

T-9-a 1,717 

N:« 1,400 

N-aB8 1,501 

J-S47. 1,887 

OQ-865 1,1081 

E-58 1,177 

K-g? 1,878 

I/-275. 1,413 

(WW-9X....1,1617» 

(HH) 1,1078* 

(HH) 1,107»> 

PP-80. 1,1419 

(HH) .•..!,  1078» 

11,9274 


11,9274 

L"98. 1,411 

(HH) 1,1078» 


8-138.. 
8-754.. 


.1. 


.1,587 


PP-80.. 


.1,1440 


DlBtiiet         Vol.  and 
and  No.  page, 

Cr^lf«D«lL 00-785 1,1081 

(8eeiiotaB,il,981&) 

Fiolnt»FOit 11,1801,9006 

BMil8H.Cliannlf.C I^221-« 1,440 

BMnt  Joaa,CaL;  forU 11,9005 

Boint  Judith  Pond,  B.  I..  C-101 1,108 

Appro. : 11,9988 

Brldgv U,22ie 

Fioint  Jndttli  Fond,  B.  I. 

(antranco  lo). O-IOL 1»139 

Voint  Judith,  B.  I.I 

(Bee  notes,  11,9787.) 

Appro ,...11,9988 

Wfaoks 11,9974 

Point  Judith,  B.  I.  (hai^ 

borofrcfngo) O-109L 1,108,138 

Point  Loboa,  CM-i 

Forte 11,9005 

Point  Lookout  Cr^  Bid...  K-48 <|378 

Point  Lookout,  BDch PP-57 1^  1419 

Point  Pater  Cr^  Ga. 0-*12 1,»7 

Point  Pleasant (HH) 1,1078» 

BomiiiMnte. 11,9040,9004 

Pomt  Pleasant,  Me.t 

BrldKts «»»!• 

Point  Pleasant  C^ioaalnB 
(HH): 

(See  notes,  11,2839.) 
Point  Pleasant,   W.  Fa. 

(leaharlMir) ER-09-o 1|001 

Point  Sal,  CaL  (harbor  of 

NCugo) 88-95-0 1,1561 

Point  San  Pabloi 

Harbor  Unas U* 

Polaon  Cr.,  W70.1 

(See  notes,  11, 9817.) 

Polaon  Spider  Cr^t  W70. 

(See  notes,  11, 9890.) 
PokalH^H.I-t 

(See  notes,  ll,9840w) 


QQ^iaOZ 1|1038 


Iflnn, 


(HH) 1, 1078* 

KK-98 i,1248 

QQ-13S1 1»1036 

1,1090 


.1,1098 


8«3.. 


.1. 


Pokogama  Br 
P«iio  Cr^  Kniii 
^tAeCt^Mont 00-683 

(See  notes,  11,9816.) 
P0l0CrnS«I>»h OG-380 

(See  notes.  11. 9815.) 

PM]cCr^B.C N-993 ',«» 

P»lk€3r.,F» L-17. ^.^H 

PoikBCrooatnff (HH) 1,1078* 

(See  notes,  11,28321) 

POQoekBlpChan C-3. 1,107,106 

Pollock  BUN  Mass.1 

Wi«)ta ",2274 

Polloek  Blp  Shoal,  Mass.> 

WniAB 11,2274 

Foaock  Blp  Slue,  Mass.i 

Wrecks 11,2274 

Folly (HH) 1,107»» 

FoMifaIno  Bayou,  Tei.t 

(See  notes,  11, 9806.) 
Polaon  B.,  Mont XX-UO-c 1,1678 

Appro ll»28ai 


PO 
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Distriot         Vol.  and 
and  No.  P^ffe. 

Fomnoy (OC) 1,910^ 

(00<-2) uioas^ 

Pomme    de    Tern    B^ 

BHiul KK-160 i,13« 

Pomme  de  Terre  B^  Mo. .  OQ*1495 1, 1096 

(S«e  notes,  11,2834.) 

Pomme  do  TerroSloiisli:  (HH) 1,1078* 

PompoTB       Pillar       Cri» 
Mont. 00-461 1,1080 

(See  not€8,U,  2817.) 
PoncaCr^Nebr. 00-045 1,1082 

(See  notes,  11, 2810.) 
Ponea  Cr^  Nebr.  and  S. 
Dak 00-005 1,1082 

(See  notes,  11, 2810.) 

Fonce  de  Leon  B^  Fla. F~201 1,570 

Ponce  H.,P.B YY-18... 1,1665,1687 

Wrecks 11,2275 

PonehatoulaBflA S-53. 1,661,668 

(See  notes,  11, 2805.) 

Pond  Cove»  Me. A-18 1,27 

PondCr^Ga 0-380 1,585 

PondCr^Kans ^ 00-1338 1,1035 

•      (See  notes,  11, 2822.) 

PondCr^Ky DD-298 1,061 

PondCr^Md. J-524. 1,385 

Pond  Cr^  Pa. J-634. 1,835 

PondCinTenn. AA-88 1,840 

PondB^Ky BB-6 1,801,800 

BB-7 1,802 

PonPonB^SkC N-219 1,500 

Pontebartraln. (HH) 1,1078» 

(See  notes,  11, 2837.) 

PontcluulratnCr«,La....  8-21 1,681 

Pontchaitraln  Lake,  La.s 

Wrecks 11,2!175 

Pontoosac (HH) 1,107»> 

(See  notes,  U,  2837.) 

PonyCr^Coto 00-1038 1,1083 

Pony  Cr^S.  Dak 00-340 1,1027 

PonyCr^Ta. K-314 1,375 

Pony  Stouclu  Oies VV-18 1,1503 

Pool  Sloncli,  Oies W-*7^ 1,1503 

Poor  Fork,  Ky AA-278 1,860 

Poor  Bobm  Lake,  Ga 0-391 1,536 

PoorBoblnSpiliic,Ga...  0-313 1,585 

Pope (00-2) 1,1089» 

PopeCr^Va K-116 1,374 

PopeB^IU JJ-16 1,1284 

Popes  Cr^Md K-74 1,373 

Popes  Isld.,  Va.1 

Wrecks U,  21175 

Popham,  Fort,  Me. 11,1804,1841 

PoplarBranebB^N.C...  L-255 1,413 

Poplar  Cr.,  Ala. AA-30B 1,850 

Poplar  Cr^  Mont 00-419 1,1028 

Poplar  Cr^N.C L-361 1,414 

Poplar  Crn  Tenn AA-173 1,849 

Poplar  Fork,  Olilo DD-433 1,962 

Poplar  HUI  Cr^  S.  C N-77 1,499 

Poplar  laid.  H^Md. J-360. 1,333 

Poplar  Neck  Cr.,ya. K-164 1,374 

Poplar  B.,  Mont O0-415 1,1028 

(See  notes,  11, 2815.) 


DbtrlBt        VqLib! 
andNa  psfs. 

Poplar  Bon,  Md. J-1019. 1,9 

Poplar  Bon,  Pa. J-87L J.337 

Popo  Asle  ILi,  Wyo.1 

(See  notes,  11, 2817.) 

Fopoiopen  Crt  N.  T B-67 i.ir 

P^qiKmesset  B^  Mass C-li liv 

Poqnesslnc  Cr^t  Pa^ H-16 i,sr. 

Poqnetannnek     Cove, 

Conn. I>-13 i,wi 

Poqnonoek  Bi^  Conn D-6 i,i<i 

D-71 tlfl 

(See  notes,  11, 3788.) 

Bridges ft,  CI 

FOqnoeon  Bt  Va L.86. i,£i 

Foicupme  Cr.,  Ment. 00-424 i,ics 

(See  notes,  U,  2815.) 

PomiplneCr.tS.Dak....  00-885 i,vai 

(See  notes,  11, 2819.) 

Poreuplne  told,  to  Mount 

Desert,  Me A-53 LS 

Poreuplne  Bit  Alaaka XX-310 L16» 

PorkCr.,Md. J-1188. LS« 

ForopotankBivTa K-^04 iP^ 

Poropotank  Cr^  Ta K-404 ITi 

Porpolae    Ctaan^    Stony 

BrookH.,N.T F-80. 1,SU,S 

Poipolse  Cr.,  Md. X-8UL LS 

Porson  Cr.,  Wyo OQ-6B2 i.iss 

Portage. (HH) tw 

FortN(«  Bayou,  La 8-446l i.« 

8-534. l'^ 

l*** 

l* 

ir 

fl-715. l*" 

Portage  Canal,  wis lCM-30 ivs: 

Bridges il» 

POrtaceCr^Pa J-781 Xrs 


Co.,  Mieli.  (harbor  of 

refute) 00-« 1,1^ 

PortaceLake,Mleli. LL-H JLUG 

00-« tlJT^ 

Appro. fi.af 

Bridges ii.ff* 

Harbor  lines Hff* 

Navigation  rales li,titL,i:r 

Portage  Lake  Ship  Ca» 
nala,Mleh.i 

Navigation  rales 11.2D4i.£t 

Wrecks t2S3 

Portage,  MIeh. 00-9 i^ 

Portage  B.,  Mich 00-38 i.^ 

Portage  B.,  Ohio QQ-14...l.l4&t.:^ 

Bridges ii»3S* 

Port  Allen  (HH): 

(See  notes,  11, 2827,2829.) 

Port  AUerton  (HH): 

(See  notes,  11, 2827,2829.) 

Port  Angeles,  Wash.: 

Harbor  Unas A^ 

Port  Arthur  Canal  (chan- 
nel from)  to  mouths  oC 
Sabine  and  Neehes  Be.,  ^ 
T-«-a J»*- 


See  p.  2861  for  ez- 
planatloni,  etc 
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DiBtriol  Vol  and 

•DdNa  pofo. 

^ort  Afthiv  GnalL  Tn. 

(openttngandcan)....  T-& 1,731 

loit  Arttmr  «hip  Caiial» 

Tet T-*. 1,717 

(See  notn,  11,2806,  am.) 

Appro. 11,2394 

NavlgatlaD  ralM U,  3041,2107 

ni  Artlrar  to  Mast  GaK 
raston  B«t  Tta.  (Inlaiid 

vaterwaj) u-7 1,735 

irt  Anattn,  Mkh. FP-79....  1,1419,1440 

»rtB.,lV.T RR-4 1,1493 

ft  Bolivar  Ctaan^ToL..  n-3 1,786 

ftBoilvai^Ta n~4 1,735,786 

Appro. 11,2996 

rt  Bolivar  to  Qaifwlon* 

Pn,  (eharnifi) U-3 1,786 

rtllTroii. (HH) 1,1078* 

itCanaj.P.I YY-164 1,1095 

rt  Cheater  A,  H.T S-1 1,177,178 

Appro 11, 

Harbor  linei U, 

Wracks 11,3375 

It  Clinton  BU  Olilo Q<^15 1,1406 

Appro 11,3389 

Wrecks 11,3375 

ft  CHntozi,  Omo QQ-15 1,1451 

nClydoH^Me A>154 1,38 

'itCoatas 

Harbor  lines U,  33B9 

«tCre8C«nt&,Mteli...  PP'78. 1,1419 

»rt  Crescontt  BSteh. PP-78-b 1,1440 

irt  Day,  Nlacafa  IL,  N.      , 

r RR>15^ 1,1511 

vt  Day  to  Tomawanda, 

f.T RR-lfr-b 1, 1510 

irtBada (HH) 1,1078* 

irtcrCr^Bid. J-a05 1,333 

TterCr^W.Va. EE-137 1,904 

irter,Fort,lf.T 11,1805,1994 

fter  ILi,  BEaaa B-4»5 1,69 

rters  Bayou.  La. R-98-8g 1,547 

rtenCr^N.C M-lOO 1,465 

rteraLake. (HH) 1, 1078» 

It  Haddock,  Wash.: 

Harbor  lines 11,3250 

rt  Henry  HL,  H. T £-97 1,178,305 

Wrecks 11,3375 

It  Haron«  at  month  of 

(bieic  lU  Bfleh. pp-80 1,1444 

rt  Huron*  MIeh. pp>^ 1,1419 

PP-89-C 1,1446 

Appro. .••••••• 11,  3389 

Harbor  Unes 11,3259 

Wrecks ,11,2375 

ft  JcOeraonB^N.T....  F-31 1,315,821 

Appro U,3289 

rt  Jervta,  N.  J.> 
(See  notes,  11, 3794.) 

rtKentH^N.T B-90 1,177,205 

rtiand  (above),  WUlam* 

tteR. WW-ao-a 1,1643 


DIrtrlot  Vol.  and 

and  No.  page. 

(OC) l,91fl» 

(OC) 1,910» 

Portland  Chan.  (C3anal), 

Ataaka XX-133-c 1,1680 

Appro. 11,3801 

Portland  H^  Me A-3B8 1,29,58 

PortlandH^N.T RR-6....  1,1493,1488 

Appro. 11,2999 

Portland  Head  LJBht,  Me.i 

Wreeks 11,2275 


Forte 11,1804,1841 

Portland  IsM. (Oa-3) 1,1089* 

Portland*  Bfe.s 

Appro. 11,3287,2288 

Bridgei 11,2144,2217 

Porti 11,1823,1841 

Harbor  lines 11,2989 

Wrwks 11,2276 

pwtiand,Bfeiv  Back  Cove.  A-263 1,55 

Portland,  Me.*  diatrfet.. . .  A  (with  map)!,  25,27 
(See  notes,  11, 3788.) 
Appro 11,2287 

FMtland      (Korth)      H^ 
Ol«C W-77 1,1593 

Povtland,Om. (WW-2) 1,1617* 

(See  notes,  11, 3844.) 

Appro 11,2987,2300 

Harbor  Unas 11,2259 

Portland,  Oref^  let  dls- 

tHet. W(wltlimap)I,159l, 

1608 
(See  notes,  U,  3841.) 

Appro :.ii,3aoo 

Portland,  ClreSt  8d  dla- 

Met. WW  (with  map)... 1, 

1613,1615 
(Bee  notes,  11, 2841.) 

Port  Lavaca,  Ta.1 

Appro «»2295 

•Harbor  lints U,22S» 

Port  Lavaca,  Tei^  to  Pass 

Cavallo  (channel) U-fi6-b 1,767 

PortLonlsa <HH) 1,107»» 

PortMarthaOHnN.T....  B-101 1,178,206 

PortBIonl8,N.T.i 

Harbor  lines "'^^ 

Port  O'Connor,  TiK-.  *®   ,      ^  ,  _„ 

Pass  cavallo  (channel)..  Uj»-^-- ;• » 7^ 

Port  of  Portland (WW-2) 1,1617* 

Portohonk  Ofn  N.  C I-«6 ,413 

L-266 1,443 

PortOntartoH^N.T RR^S1...M493,1531 

Appro ^ ^*™^ 

Port  ORhard  H^  Waah.1 

Harbor  lines u,  x«w 

rotoB^ ''''•".•.•.•.•.•.•.•.•il:^ 

5^"^:::;; u,i79«.aBi 

8«f»*°~'»*'*»""^. ii.»a.2ii» 


Po 
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Dtotrlot         VoLand 
and  No.  page. 

I^ovlo  Bieo»  HawaUt  and 

The  PhmvplnM YY 1,1<HS 

Port   Feniit    DeL,    Dela- 
ware B H-^h....i 1,282 

PortPerryt  Pa^i 

HarN>r  lines il,22B0 

PortBeal,P.B YY-18 !,1«5 

Port]loyalBar,8.C N-2S8 1,601,528 

Port]lo7alB^8*C N'-2S9 1,598 

Appro 11,2282 

Forte Il,19iO 

WzeckB 11,2270 

Port  Boyal  8oiiiid«  8.  Ca 

Wrecka li,237fl 

Portsi 

Forts 11,1810 

Port  Sanilac  H^Bfkli.....  PP-85 1,1419 

^rt  Sanilac*  Bach,  (har- 
bor of  refute) PP-85. 1,1443 

Portsmontii (OC) 1,910* 

Portamonth  H^  Me.  and 

N.H A-280 1,29 

A-280-a I,fl0 

Appro. 11,2288 

Bridgei 11,2217 

Forts 11,1805,1823,1851 

Harbor  Una U,22S0 

Wrecks 11,2276 

Fortamonth  H.,  N.  H.* 
Putt  -  and  -  be  -  Damned 

Pt A-280-b 1,61 

Portamontli*  little  H^  N. 

H A-200 1,64 

Portemoutb  (Seloto   B., 

Ohio) DD-446 1, 

Port  Tobaeeo  Cr.,  Md K-76-ft 1, 

Port  Tobaceo  B.,  Md. K'-76 1,378 

K-75-a 1,388 

Port  Tobago  B.,Va K-213 1,374 

Port  Townaend  B.,  Puget 
Sound,     to     Oak    Bn 

Waah XX-46-B 1, 1664 

Port  Townsend  B.» 
Waalui 

Harbor  Unas U,  22S9 

Port  Townaend  to  Cape 

Flattery,  Waah. XX-^ 1,1055 

Portugueae  B.,  P.  B YY-14 1,1685 

Port  Waahlngton  H.,  Wla.  MM-32. .  .i,  1297, 1331 

Appro Ii,22g8 

Navigation  rules 11,2041,2107 

Port  Wing  H.,  Wla LLr-26....1, 1265,1281 

(See  notea,  11, 2835,2836.) 

Appro 11,2298 

PoBun,Va K-309 1,376 

Posea (CC) 1,910» 

Poaitlon  Flndera,  forta 11, 1796, 

1797,1799,1812,1831 

Poaaum  Bayou,  La. S-667 1,687 

Poaaum  Cr.,  Ga 0-328 1,635 

Poaaum  Quarter  Cr^  N. 
C L-273. 1,413 


Distriet        VoLaaj 
andNa         pa«t. 

PMtCr.,Kaiu 0O-138S U« 

(See  notes,  11,2823.) 

PoeteDs  Cr.,  Ga. (M3t la 

Poettmon  Bayou*  lA 8-607 iS" 

Poatoak  Or.,  lfo*t 

(See  notes,  11, 2828.) 

Poet  OflUce  Bar (WW-3) UO 

Poata il,2ii9».a(fii3)r': 

.sr 

flubpost,  Fort  Foote ii,m.Ul 

Washington  Benacka. li,aoQ&,xs: 


unitary  Equipment,  Engiimr. . . . .  ii,  ao4i 


Potaab  Crn  Va. L-l». 


xei 


Potato  Cr.,  8.  C N-107 ;3r 

Potato  Slougb,  CaL 717-44 i.ir: 

Pot  Cofe,  N.  T.S 

Harbor  Una 3.23 

Potean    K^    Okbu    and 

Ark. Y-2D i.« 

Bridgea ii,2a6.a: 

PoteeaalCr.,H.C. L-331 >,4il«e 

Po(The) (HH) U^ 

POtohttnkB.,N.C L-2aL i.*£ 

Potomac  Cr^  Va. K-lfl» i^i^ 

Potomac  Park,  D.  C ilSMfisr. 

Potomac  Biv  Md. K-M. i-«^ 

Potomac  B.  to  Balttmorcb 
Md.(canal) K-flkm i.^ 

Potomac  B.  to  tho  Junl- 
ata(canal) K<-l6-&. iS 

Potomac  B^  Va^  D.  C, 

and  Bid. K-16. ^^\ 

Appro ii* 

Bridgei 11, 2039,2061, 2217.m£- 

Forts ii,wai4i 

Harbor  linea '^> 

Highway  Bridge Ii,a0»,»£ic 

Wrecks a- 

Potonownt  B.,  B.  I C-92. ^ 

(See  nota,  11, 27B7.> 

Appro t* 

PotopotankB.,Ta K-304 i^" 

PotopotankCr.,Va K-a04 ^  ; 

Potowannet  B.,  B.  I C-92. 

Potowomnt  B.,  B.  I C-92. t  ^'' 

(See  notes,  11, 2787.) 

Potabury  Cr.,  Fla.i 

Bridges. fc^ 

PotterCr.,Md. K-49 »•" 

POTTBB,  DB.  8AMUKL 
O.  L.I 
Robert  Index. 

Potters  Cbute (HH) i-'" 

PottaH.,Me A-2M 

PottaiainCrnMd. J-374 

PottaBun,Pa J-813 

PoundB.,ya. DD-^ 

Pouteau  B.S 

Bridges ^^ 

Powder  Hole  H.,  BIaas.< 

Wrecks 

Powderbom  Bayou,  To..  U-69.... 


L  .- 
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Distriet  Vol  and 

and  No.  page. 

Powder   WL,  Mont,  and 

^y*» 00-721 i,1090 

(See  notei,  U,  2818.) 

Powder B^Oni VV-87 .^.1,1503 

Powel]sCr.»Pa j^sM i,335 

Powelb  Cr.,  Va. K-106 1,374 

Lr-153 i,412 

^^^8" U,  2304,2219 

rowtOa    R^   Tenn.   ^^ 

^*-. AA-IAO 1,849,876 

Bridgee U,  2219 

•ower  (see  Water  Foivw). 

•ower.forta 11,1810 

■owenbld. (hh) l,107»» 

S>wliataii  Cr.,  Ta. L-HT 1,412 

•owow  B.,  Mass.  and  N. 

* B-* 1,69,74 

(See  notes,  11, 2784.) 

Appro u^  2288 

Bridgee u,  2219 

'owterCr.,8.C N-27 1,499 

"oydras  Bayou,  La 8^26 1,685 

'ralileBlnlPt (hh) 1, 1078* 

*»*ri«Clian (WW-2) 1,1617* 

tafrle  Chan.,  Oies WW-10 1,1615 

'»WeCr.,C5aL TT-192 1,1566 

'nfarieCr^FIa P-263 1,571 

•raWeCTnLa T-2-t 1,717 

(SeenoteB,il,2805.) 

'nirte  Cr.,  AUnn JJ-31 1, 123* 

'nlrieCr.,Mo 00-205 1,1026 

QO-1420 1,1036 

(See  notee,U,  2814, 2823.) 
lalrle  Cr^  Nebr GG-077 1,1032 

(Seenotes,  11,2820.) 
*nM»  Dog  Cr.,  If elir.  and 
Kane.: 


(See  notee,  U,  2822.) 
^nbleduChten (HH) 1,107»* 

(See  notes,  11, 2827.) 

'ntriedupolnt (HH) 1,1078» 

"nMeFork^Mo GO-41 1,1025 

00-104 1,1026 

(Seenotes,  11,2813.) 
'ndrieOwlCr.,Nebr.t 

(See  notes,  11, 2821.) 

'»irle  B.,  Bach oO-8 1,1377 

'ntrleB.,BIlnn KK-86 1,1248 

talrieB.,Wl8 '.  kK-11 1,1247 

taterCr^Ky ['[  DD-245 1,961 

»aterCr.,Vm DD-275 1,961 

»«ble.  Fort,  Me 11,1804,1841 

"wnlum  lU,  N.  T ** '  E-12 1, 177 

tentlee Cr.,  ¥a K-140 1,374 

tentUs  Bayou,  La,..!'///.  &-645 1,686 

Kntiss  Slouch (HH) 1, 1078* 

>Wcott (HH) 1,1078* 

'Mervatton  and  Bfepatr, 

'•«» 11,1796,1707,1799, 

1811,1812,1830 

Msldentolsid (hh) 1,1078* 

'RaUentt  laid.  Bar  (HH): 

(See  notee,  U,  2832.) 

30462"— H.  Doc.  740, 63-2— vol  2 81 


District  Vol.  and 

and  NOb  P^K^- 

Presldaiita  laid.  C^ioMlnc 
(HH): 

(See  notes,  11, 2832.) 

PnatosrCrnVa. K-132 1,374 

PNBQue  late,  Pa.1 

(See  notes,  U,  2838.) 
Pnbqiu  I>to  B.,  Bito  Hn 

Pa. KR-4 1,1493 

PNBQ110  lata  Hn  Mich PP-t6 1,1419 

Wrecks 11,2275 

PNBQueIale,Mlch LL-52 1,1265 

Pnsque   Isle  Peninsula, 

Pa. RR-16-b 1,1497 

PiMquel8le,Pa. RR-l^-a 1,1494 

Pnsque  Isle  Ptn  Mich, 
(harbor  of  refuge) LL-54-b 1,1283 

(See  notes,  11,2836.) 

Appro ".«98 

Piettyboy  Branch,  Md....  1-1024 1,338 

Pietty  Cr.,  Kana 00-1381 1,1035 

Pretty  Cr.,  Ul 8-91 1,«J 

Piett]rCr.,N.Dak. OG-769. »,  l^i 

(See  notes,  U,  2818.) 

Pretty  Marsh  Hn  Me A-59 -*»*• 

Price  Cr.,  Bid K^» '373 

Price  Cr.,  Tenn AA-77 r,'^ 

Prices  Towhead (HH) \^^ 

Pride  Crn  N.  Dak. 00-^02 1, 1«» 

(See  notee,  U,  2815.)  ,  _^ 

PrienLakMA B-«» -  » «? 

Priest  Rapids (WW-2) ,  !»  7* 

Priest  ]L,Mont ^"^"^-^^"I'^Z 

Prime  Hook  Cr.,  Del 1-72 1,299,324 

Princess  B.,  N.  T.  (break- 

water) Q-26 *'253 

Princess  B.,  Staten  Isld.»  _ 

V  V  ....  G-26 *'^' 

Princeton (hh; '    ^^ 

PrinclploCr..Md. '-M3- ' 

Private  Parties,  appfoprla- 

Pirate  Partlest 

Oocapatkm  of  rlv«  •^  ^  2041,2116 

harborworks ' 

Prtvato    workf   waterway  ^^^ 

tmpxoviaiiiflsit 

Pioeton  I^andlns*  ^^*  y^  X803 

Forts ; 

'KHstonrtne,    Tower    at;  ^^^ 

J^ ooliior'. i.io3« 

(See  notee,  11,  M24.)   ^, 
*^Ject8,  river  »»»*  ***'"^'  1,22 

worka '.*  *::;iVi^V .1, 13;  li,  2779 

^»oots.  index  (this edition).. ^._.^-     I ,^334 

Prospect  B.,Ma A-40 *.27 

^»ospeetH^>«^--': uu-64 l,l«77 

Prospect  8kMi«»»;^ j_77g 1,837 

Grouty  Brancl*»  P*-- •  *  'iT 

Providence    H-    •^  c-8l 1.107,125 

&.! c-81-ft ^tl28 


PR 
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Distriet         Vol  and 
and  Na  page. 

Provldenee   H.    and   VL^ 

B.  I.  (oontinned) 086. i,iaO 

(See  notes,  li,  2787.) 

Appro U,  MB 

Bridges II,2M9 

Harbor  lines U,22» 

Wrecks 11,2378 

ProvlncetownHnMasa...  B-208 1,70,101 

(See  notes,  11, 2785.) 

Appro 11,2288 

Forts 11,1855 

Wrecks 11,2278 

Pnigh  Branch,  Md J-1140. 1,330 

PnintylsM iQQ-2) 1,1030» 

Pry  Cove,  Bid J-190 1,332 

Pryor  Cr.,  Mont 00-^75 1,1030 

PryonCr.,Mo 00-1490 1,1030 

(See  notes.  11, 2824.) 

Pryors  Cr.,  Mont.i 

(See  notes,  11,2817.) 
Public     BnlkUncs     and 

Grounds,  D.C U,  2040, 9072 

PubUcBulldlncsi 

Laws 11,2890 

PnbUeB«8ervatlon8,D.C 11,9040,9070 

Pnekertbld (HH) 1,1078* 

(See  notes,  11, 2827.) 
Puckett  (HH): 

(See  notes,  11, 2827.) 

Pudding  CTn  Va. K-288 1,378 

Pueblo,  CaL: 

Surveys,    latitude    and 

longitude 11,2041,2122 

Pueokahl  B.,  H.  I.t 

(See  notes,  11, 2846.) 

Puerto  PHncesa,  P.  I YY-144 1,1886 

Pne8Cr.,Ga 0>274 1,538 

PugetlsM (WW-2) 1,1617* 

Pufet  Sound  to   Grays 

H^Wash XX-13-C 1,1661 

Puset  Sound,  Wash XX-62 1,1658 

Forts 11, 1796, 1823;  2026 

Harbor  lines 11,2289 

Puget  Sound,  Wasfeu,  and 

Its  tributaries XX-62-a 1,1664 

Appro 11,2301 

Puget  Sound,  Wasli.  (flsh 

traps) XX-63-e 1,1668 

Puget     Sound,     Wash^ 

Hanunersley  Inlet XX-69-c 1,1667 

Puget     Sound,     Wash., 

Hoods  Canal  to  North 

B XX-62-d 1,1668 

Puget  Sound,  Wash,  (wa^ 

terway  to  connect  Lakes 

Union,  Sammamlsh, 

and  Washington) XX-«2-b 1,1666 

bridges 11,2184,2219 


District        VaLtad 
andNa         pip 

Pugstays  Cr.,  N.  T. B-aO tin 

(See  notes,  11, 2702.) 

Wrecks USE! 

PoJadsB^P.I....: YY-188 l1« 

Pokoo  Landing,  H.  Li 

(Seenotes,il,9846.) 
Pulaski,  Fort. ii,WB.iW 

Harbor  lines n.2S 


A-2804> IS 

(HH) i,lt» 

A-181 L$ 

ii,2» 

fi,2r5 

8-789. X» 

QO-TIS i.ia 


Portsmouth  Hi,  N.  H. . . 

Pun  Tight. 

Pulpit  Hi,  Me 

Pultncyvllie  H.,  N.  T 

Appro.. 

Wrecks. 

Pumpldn  Bayou,  La. 

Pumpkin  Cr«,  Mont 

(See  notes,  U,281&) 
Pumpkm  Cr..  S.  Dak.. . . . 

(See  notes,  11,2819.) 
Pumpldn  Cr.,  Wyo 

(See  notes,  11, 9818.) 
Pumpkin  Seed  Cr.,  Nsbr. 
and  Wyo 

(See  notes,  11,2820.) 
Pnnaluu  H.,  Hawalli 

(See  notes,  U,  2846.) 
Pnnaluu   Landing,   Hi^ 

waa. 

Puncheoncamp  Cr.,  Ky . . 
Puncheop  Camp  Cr.,  Mo. 

Punch  Isid.  Cr.,  Md. 

Pungers  Cr.,  Md 

Pungo  Cr.,  ir.  C 

Bridges 

Pungo  B.,  N.  C 

Bridges 

Pungo  B.  to  Sladesvllle, 

N.  C.  (waterway) 

Pungoteague  Cr.,  Va. 

Wrecks 

Puntarasa,    Fla.    (Inside 
passage  to  Charlotte  H., 

Fla.) 

Puntarasa  H.,  FUl 

Punta  Bassa  H.,  11a 

Puppy  Cr 

Puppy  Cr.,Ind 

Purgatory  Crn  Minn. 

PurtanB.,ya 

Pusey  Branch,  Md 

Pushepetappa  Cr.,  La..... 
Put  m  Bn  Ohloi 

Wrecks 

PuyaOup  B.,  Wash. 

Bridges 

Wrecks 

Puisle  Cr.,  Iowa  and  Mo. . 

(See  notes,  11, 2813.) 
PyshtB.,Waah 


00-687. 


.i,isa 


00>733 UO 


00-1074 1,l« 


YY-77 U» 

DD-09 i/*^ 

00-1535 Miy 

J-223. i.S 

J-178. l^ 

M-60 Lft 

il,25 

M-43 i« 

ii.23 


M--I3HL 

L-80.... 


1.* 

..i,4i:.ti' 


P-2S8-C i.* 

P-2J1 i-^ 

P-2S1 i-*^ 

(CC) '^^' 

BB-19 ''*• 

KK-139 i.^ 

K-303 ^55 

J-34. i.^ 

B-98-b X^ 


J.; 


XX-68...U®,--- 

fi,» 

fi,2S: 

00-128 i.1^ 


.1,1® 
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Ain>  n. 


Ra 

8001 


(See  notes,  fl,28W.) 
"■■***»•  It,  Mleh... 
lannlcaasceB^MlcH. 


Distrkst          Vol.  and 
and  No.  pass* 

.  0O--410 :i,  1088 


PP-75 i,M38 

PP-75 1,1419 

»»Hcoii^y« K-105 1,374 

K-10&-b 1,392 


lantteoCr^Va./, 


J-118. 1,833 

K-105 1,874 

-,^  K-10&-«. 1,393 

""°?f- 11,3304,3231 

nrmnttneB^La. a-107 1,^82 

luanttne  hid.    (f«cI»- 

Q&don  of),  Honolulu, 

"•"^^ YY-46-b 1,1(»9 

tarrel  Cr^  Bfont OO-fl02 1,1039 

^See  notes,  11, 2817.) 

iArtcrlHMta,liit il,38S3 

iarterCofe,Ma J-383 1,384 

J-303. 1,334 

lartieBafOiiPSMSyLA..  &-a34 1,«84 

lassale  Cr.,  ir.  T e-«6 1,177 

icen  Bess  Cr.,  Gsk. o-ifi8 1,534 

leen  RlUf  Pa. j-764 1,338 

icens  Bluff. (HH) 1, 1078* 

leens  Cr,,  N.  C M-fi3 1, 454 

M-aST 1,450 

teens  Cr^T» K-349 1,375,403 

icens    (see  l*?w    Tork, 

I.Y.): 

Harbor  Un« tt,  2258,2289 

ieen8townCr-»Md,. j-4ao 1,334 

ieeiutotmB..Bfd. J-422. 1.334,357 

Appro li,2201 

aeeta  R^  ^••** XX-ao 1,1556 

oeue  de  Tortura  Bajrou, 

La. B-766 1,087,712 

(See  notes,  ii,  2806.) 


District  Vol.  and 

and  No.  psge. 

Queue  de  Torture  Bajou, 
La-— Continned. 

Appro , 11,2294 

Qulambof  Cove^  Conn. . .  D-4 1,141 

(Seenotes,  Uy3788.) 

Quicker., Mo 00-47 1,1025 

(See  notes,  U,  2813.) 

Quicksend  Cr.,  Kj DD-100 1,900 

Qukkamnd  Cr.,  BI0.1 
(See  notes,  11, 2813.) 

QuneenelinWasli. XX-M 1,1055 

QuIUayute    H.    and    B., 

Wash. XX-^ 1,1002 

Quiliarute  B.,  Wash XX-32 1,1055 

Quimby  Cr^  S.  C.t 

Wrecls 11,2276 

Qulney (HH) 1, 107»» 

QnlneyB (HH) 1, 107»» 

Qulney  B^  DLi 

Bridges 11,2221 

Harbor  lines 11,2269 

Quiney  Dam (HH) 1, 1078* 

Qnlndaro (00-2) 1,1030* 

QulndaroBend (00-2) 1,1090* 

Qumianlt  B^  Wash XX-28 1,1055 

Quinnlplac  iL,  Conn D-58 1,141 

(See  notes,  li,  2790.) 

Bridges U,2221 

Qultmans  Lake,  La. S-458 1,085 

Quittapahllia  Cr^  Pa J-584 1,335 

QuHerB^Mlss X-17 1,785,794 

QuKett  Crn  Mass B-195 i,  70 

Quogue  Ditch,  N.  T F-50 1,216 

QnohosBnMe A-249 <>  29 

Quonochontanf ,  B.  Lt 

Wrecks 11,2275 

Quostlnet  Bn  Bfasa C-20 if  107 


bbtt  Cr^  Minn KK-78 1, 1347 

bbltCr^S.Dak 00-810 1»1031 

(See  notes,  ii,  2818.) 
bbtt  Cr^  Tei.t 

(See  notes,  11, 2805.) 

bbtt  Brunch 00-20 1,1377 

ccoon  Bsff. (CC) 1,910* 


BaecoonBnN.C Lr-230. M13 

Baccoon  Crn  Ala AA-58 l,8« 

BaeeoonCrnMd J-165 ,M2 

J-309 1,333 

BaceoonCr.,N.J l-^ ^»9^ 

Appn, "'^ 


Bridges. 


.11,2222,2230 


Sa 
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District  Vol.  and 

and  No.  page. 

Sampsons  Crt  V«. L-184. 1,413 

SanaUeum  Cr.: 

Bzidges 11,2238 

Sftnallrmn    Cr.    Water- 
way, Waslui 

Bridges U,2S44 

San  Antonio  Bn  P.  I YY-146 1,1680 

San  Antonio  B.,  T«i U-60 1,735 

San  Antonio  Cr.,CaL....  TT-123. 1,1556 

San  Antonio  Cr.,  Oak- 
land H^CaL TT-^7. 1,1556 

San  Antonio  B.,T«i U-64 1,735^760 

Appro 11,2206 

San  Bernardino  Straits, 

P.I YY-«6 1,1686 

San  Bernard B.,Tei U-45 1,7a5»766 

San  Bernardo  B.,  Tei«i 

Bridges a, 

San  Bruno  Canal,  CaLi 

Harbor  Unss 11, 

San  Bruno  Cr^  CaL TT-17. 1, 1565 

San    Buenaventura    H., 

Cal 88-24. 1,1560 

8anBttenventura,CaL...  88-24. 1,1543 

San  Carlos  Bn Fla P-280 1,571 

Sand  Branch,  Mo 00-206 1,1020 

Sand  Coulee  Cr.,  Mont...  00-547 1,1020 

(See  notes,  U,  2810.) 

SandCr (CC) 1,910* 

8andCr.,Kans 00-1332 1,1036 

(See  notes,  U,  2820,2822.) 

Band  Cr.,  Minn. KK-H 1,1247 

Sand  Cr.,  Blont. QQ-619 1,1000 

0<}-641 1,1030 

(See  notes,  U,  2817.) 

SandCrnNebr. O0-1112 1,1083 

0(}-1118 1,1033 

O(}-1130 1,1084 

(See  notes,  U,  2820.) 

Sand  Cr.,  N.  Dak. 00-765 1,1031 

Sand  Cr^  S.  Dak. OO-«10 1,1082 

Sand  Cr.,  W.  Ta. DIV-313 1,961 

SandCr.,Wyo OO-IOIO 1,1033 

(See  notes,  11,  2820.) 

Sand  Cut,  Fla P-174 i,6T0 

Sanders  Cr.,  N.  C M-282 1,456 

Sanders  Cr.,  S.  C N-117 1,500 

Sand  Fork  Cr.,  W.  Ta EE-171 i,  984 

Sand  Fork,  Ohto DD-420 1,962 

Sand  Hill  CTn  S.  Dak QQ-ass 1,1027 

(See  notes,  il,  2815.) 

Sand  HIU  Lake,  Iowa QO-268 1,1037 

(See  notes,  li,  2814.) 

Sand  HtU  B.,  Minn KK-197 1,1248 

San  Dleso  B.,  Cal SS-10 1,1543 

San  Diego,  CaL 88-11 1,1543 

Navigation  rules 11,2041,2108 

San  Diego  H.,  Cal SS-11 i,  1545 

(Seenotes,  U,  2839.) 

Appro ii,  2300 

Forts 11,1796,1802,1823,2001 

Harbor  lines 11,2280 

Navigation  roles 11,  2041, 2108 


DIstriet        Vo(.s3: 
andNa         pap- 
San  DISKO  B.  and  adja- 
cent waters,  CaLt 

Harbor  lines ii,23i 

Ban  Diego  B.  and  adja- 
cent waters,  CaLt 

Harbor  lines iL& 

San  Diego  B.,  CaL 8S-UL ^I^i 

Sandlsid. (OC). i,%-P 

(WW-2) UO 

Sand  Ledge  Crn  S.  Dak...  QQSH 

(See  notes,  11,2818.) 

Sand  lick  Cr.,  By DI>-137 J  «< 

Sand    Monnd     Stongh, 

CaL UTJ-14 l:- 

Sand  Blountaln. (OC) i?^ 

San  Domingo  Cr., Md J-34Q. ^*- 

SandPrable (HH) i,'^* 

BandB.,Bfinn KK-50 ii^^" 

Sand  Shoal  Cban L-38l ..«• 

Sand  Shoal  Inlet,  Va. L-34. ^* 

Sandusky (HH) i^* 

(See  notes,  11, 2828.) 
Sandusky  B.,  Otalox 

Bridges i3 

Sandusky  City  H.,  Ohio..  QQ-17 l> 

Appro 12* 

Sandusky  Hn  Ohio QQ-17 i.' 

Harbor  lines e.» 

Navigation  rules a,a&ii.i« 

Wrecks iJ.- 

Sandusky  B.,  Ohto QQ-16. .  .1,  i«i..-- 

Appro i-* 

Sandwich HnBIass B-177 t:  ' 

Sandy  BnMass B-77 If* 

(See  notes,  11, 2784.) 

Appro i^" 

Sandy  Bayou,  La 8-7S. 

8-248. * 

SandyCr.,Oa 0-364 * 

0-«l '3 

Sandy  Cr.,La 8-83. "* 

8-2S9. «* 

8-271 -^ 


T-»*- 

Sandy  Cr.,Mlch PP-U3. ' 

Sandy  Cr.,  Miss 8-386. 

Sandy  Cr.,  Nebr.i 

(Seenotes,  11,2828.) 
Sandy  Cr.,  If.  T RR-3S 

Appro » 

Sandy  Cr.,N.  Dak. 00409 

(See  notes,  11, 2815.) 

Sandy  Cr^  Ohio. DD-374 

Sandy  C^.,  Pa J-80O. 

Sandy  Cr^  Tex.1 

(See  notes,  11, 2806.) 

Sandy  Fly  Pass,  Fla. P-2ia 

Sandy  Hook. {QQS^ i 

Sandy  Hook  B.,  If.  1 O-lO 


•J 
,  * 


L  •• 


See  p.  2861  for  ez-1 
planationa,  etc.    J 
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and  Na  page. 

lawbide  Cr.,  Wyo GO-goe i,  1033 

(S«e  notee,  ii,  2830.) 

ajramon  R.,  P.  B. YY-as i,  1685 

aymond  Cr^  Va. K-270 1,376 

«7moiidDttcli*]IId. J-IM. i,332 

aymoml    EiploiAtlona* 

Yukon  R.,  Alaska 11,3040,3000 

AYMOND,  GEN.  C.  W., 
Coips  of  BngliiMn,  U. 
S.Amiyi 

Index,  Reports,  Chief  of 

Englneen 1,0 

aymonda  Cr.,  N.  C Lr-366. 1,413 

aymond,  Waslut 

H&rbor  lines 11,3350 

ay  R.,  Alaska. XX*230 1,1057 

ajrstown  Blanch*  Pa —  J-875. 1,337 

aior  Cr.,  Bfont. 00468 1,1090 

(See  notes,  11, 3817.) 
•ads  Landing (HH) i,  1078* 

(See  notes,  li,  3837.) 
cams   Crn   Kans.   and 
Nelir. 00-1311 1,1035 

(See  notes,  11, 3833.) 

eardon  Inlet,  Bid J-061 1,338 

easonCr.,Va. K-130 1,374 

easBun (CC) 1,010* 

«becca  Cr.,  Kans.  and 

Nelir. OG-1308 1,1036 

(See  notes,  il,  3833.) 

•elamatlon 11,3010,3087 

Monnolasanccs 11,3040,3086 

Moverjt  Foft»  Ohlot 

Monianunt. 11,3040,3001 

«d  Bank  Cr^  Bfont.  and 
N.Dak.t 

(See  notes,  11, 3815.) 

ed Bank Cr.,N. Dak....  00-410 1,1038 

«d  Bank  Cr.,  Pa. FP-28....  1,1003,1030 

FF-30 1,1016 

Bridges 11,3332 

«d  Bank,  N.  J.s 

Forts 11,1003 

ed  Biid  Cr.,  Ga. 0-156 1,534 

«dBifdCr.,K7 DD-40 1,050 

«d  Bluff  CrnGa. 0-265 1,535 

ed  Cedar  B.,  Iowa JJ-66. 1,1348 

«d  Cedar  Bi,Mleli 00-30 1,1377 

edC«larB.,Wl8 KK-43 1,1347 

«dCr.,MlM R-60 1,646 

ed  Earth  Cr^S. Dak....  GO-806 1,1031 

(See  notes,  11, 3818.) 

«dFl8hB.,La. S-310. 1,683 

cdFork. (HH) 1,  ia78» 

«d  Fork,  Ark. Y-3-o 1,830 

«d  Hook,  N.  Y.I 

Harlwr  lines 11,3350 

Ml  Hook  Pt.,  N.  T.t 

Harbor  lines 11,3250 

led  House  Cr.,  Md. J-1073. 1,330 

;edhouae  Cr^  Md. J-1181 1,340 


•     Dtotriet         Vol.  and 
and  No.  page> 

Bed  Lake  and  Bed  Lake 

B.,  Minn,  and  S.  Dak...  KK-lOO 1,1250 

KK-108-b 1,1361 

Bed  Lake,  Minn,  and  8. 

Dak KK-lOfr-b 1,1200 

Bridges U,  3332,3397 

Bed  Lake  B.,  Minn,  and 

8.  Dak KK-108 1,1348 

KK-106-a 1,1260 

KK-lOO-b 1,1260 

Appro 11,2297 

Bridges U,2222 

Logs,  floating 11,2041,2109 

Bed  Lion  Branch,  Bfd....  J-440 1,334 

Bed  Lion  Cr.,  Md. K^ 1,373 

Bed  Lodge  Cr.,  Mont 00-673 1, 1030 

(See  notes,  11, 2817.) 

Bedmon  Cove,  Md J-063. 1,338 

Redmond  Cr.,  N.  C M-323 1,456 

BedoakCrnOhIo DD^187 1,968 

BedondoBeachH.,Cal...  S£k31 1,1550 

(See  notes,  11, 3830.) 

Bedondo,Cal 88-31 1,1543 

Bed  Pass,  La. &-309 M,683 

BedB. (HH) 1, 1078» 

(See  notes,  U,  3837, 3830.) 
Bed  B.,  Arlc  La.,  Okla., 

andTtt X-38-a 1,796 

8-796 1,683 

8-558. 1,686 

T-11 1,717,728 

(See  notes,  11, 2807, 2808.) 

Appro 11 ,  2206 

Bridges 11,  2222, 2223 

Bed    B.,   below   Fulton, 

Ark.  and  La X-28 1,785 

BedB., La S-206. 1,683 

8-668.....! 1,686 

Bod  B.  of  the  North  and 
tributaries,  Minn,  and 

8.  Dak KK-ITO 1,1256 

Bed  B.  of  the  North,  Dak. 
andBIInn.1 
(Seenotes,ll,2S35.) 

Appro 11,2297 

Bridges 11,2228 

Bed  B.  of  the  North  sys- 

tern. KK-170 1,1248 

Bed  B.,  Tenn.s 

Appro 11, 2296 

Bed  B.,  Tenn.  and  Ky AA-239 1,878 

AA-313....1,860,888 

DD-179 1,960 

Bod  Bock (HH) 1,1078* 

Bed  Bock  Cr.,  Mont 00-441 1,1028 

00^21 1,1029 

(See  notes,  U,  2815,2816.) 

Bed  Boot  Cr.,  N.J 0-37 1,247 

Bed  Boute  Cr.,  Mont 00-634 1,1030 

(See  notes,  11,2817.) 
Bed  Bun,  Bid J-1108 1,330 


Re 
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.    District         Vol.  and 
and  No.  page. 

BadBLandlncCHH): 

(See  notes,  U,  2837.) 
BadBtoiM  Cr^8.Ilak OQ-306 i,1027 

(See  notes,  U,  2815.) 

B«dTlckCr^Wyo 00-1005 i,1033 

ftodVoinllllonCr^Kaiis.  00-1244 i,10M 

(See  notes,  11, 2821.) 
B«d  Water  Cr^  Blont OQ-622 i,1030 

(See  notes,  11, 2817.) 
B«d  Water  C^^  8.  Dak. 
andWyo QQ-9H 1,1031 

(See  notes,  11,2818.) 
BedWlnc (HH) 1, 1078* 

(See  notes,  11, 2B84.) 

Bedwood  Cr.  and  VL,  Cal.  TT-lQl i,  1572 

]|«dwoodCr..CaL TT-ai 1,1555 

TT-191 1,1556 

Appro U, 

Bridges 11, 

Bedwood  Cr.,  lA S-07. 1, 

Bedwood  Hn  CaLt 

Appro U,2300 

Bedwood  B.,Bflim KK-156 1,  IStt 

BeeCt.,S.Dak. OO-^OO 1,1037 

Bead  Cr.,  Bid J-^4ao 1,334 

BeadCr.,Va EE-Ol 1,083 

Bced7Cr.,Ga. 0-64 1,538 

BeadjrCrnN.C 1^-337 1,413 

Beadjr  Cr.,  W.  Va EE-iei 1,964 

Beadjrisld.,  Delaware B...  H-8-h 1,282 

(See  notes,  U,  3794.) 
Beedjr     laid.     H.     (Fort 

Peiixi),DeL H-nS-h. 1,282 

Beedjr  lAke,  Fla P'251 1,571 

Bced7B.,8.C N-170 1,500 

Beeltoot (HH) i,  1078* 

Beeitoot  Croaaliis  (HH): 

(See  notes,  11, 2827, 2832.) 

Beeitoot  Lake,  Tenn AA-14 1,848 

Beeitoot  Levee  (HH): 

(See  notes,  11, 2827.) 

Beeitoot  B.,  Tenn AA-14 1,848 

Beedfl (HH) 1, 1078» 

BeedflCr^Md. 1-^14. 1,333 

Beedfl  Bun,  Ohio DD-38D 1,982 

Beeves  Pt.  to  La  Grance..  M-n305-d 1,490 

Bef  erencea.  In  this  Indei, 
Voia.Iandn 1,15 

(See  notes,  U,  3782.) 
Befulatlona,  Bulea  andt 

(Canals,  etc 11,2041,2107 

BeholMth  B.,  DeL 1-75 1,299 

BeholMtli  B.  to  Delaware 
Bn  Del.  (Inland  water- 
way)  I-76-«.. 1,825 

Appro 11,2390 

Beid  Bedford (HH) 1,1078* 

Bemer  Cr.,  Nebr 00-1361 1,1035 

Benoneo  Cr.,  Md. J-117 1,332 

BeoPaas (HH) 1,1079* 

Bepairs  (see  Preaervatlon 
andBepalra)! 

Forta 11,1707,1799,1811 


District 
and  No. 


VoLitf 


ofi 


lb 


OQ-127S. 


.ji,Br 


.D.a^ 


nnal  reporta,  ChM  off 

Bnslneera,  U.  8.  Army.. 

BepttUlean  and  8niok3r 

HinBa.,Kana GO-13IM....l,i«: 

BepuUlean     B., 
Neten  and  Kane... . 

(See  notes,  11, 2823.) 

Appro. 

CSovcmora 

N.Y ii.»ti.:.i* 

Beaervatlona,   PabBc,  D. 

C u,30tt.»Lr: 

Beaerved  Chan.,  Blaaa B^129 X* 

Beaeivoira (HH) i,ir? 

Beaervoira,  D.  C ll,3M0,aB«.» 

Beat  Lake. (HH) IW 

Betraat  Cr.,  Oa 0-173 iii* 

Bevel  Cr.,Va. L-M^ jLC 

BewaatlcaCr.,Md. J-n«L XSS 

Bejmolda  Cr.,  CaL TT-ltf. a,U» 

Beynolda  Cr.,  8.  Dak GG-373 XM 

(See  notes,  11, 3815.) 

Bhine (HH) J,KP» 

Bhinelandera landing....  (GG-3) IVE^ 

Bhineland  landing,  Mja* 
aoiuiB.t 

(See  notes,  11, 2834.) 

BhIne  B.  (Germany) (OC) i¥.* 

BhIne  (The),  8.  Dak OQ-M7 iir 

Bhode  laid.! 

Forts 11,1796, 1807,  lSi&!« 

BhodeaCr.,Ga O-106 jl^ 

Bhodea  B.,  Md J-1364. i>^ 

Bhone(The) (HH) i.ir» 

(See  notes,  11, 2827.) 

BJeaby  Bayou,  La &-623. i* 

BleeCrnFIa P-32L l* 

Bridges n.2S 

Bice  Cr.,  Mleh>. 00-17 l.' 

Bice  Cr.,  Bonn KK-60 i.J-' 

BlceCr.,S.C N-139 i.i» 

Bice  B.,  Minn KK-81 li>' 

BIceaCrnN.C K-OS :.«» 


M. 


Harbor  UniB 

Bicea  Pt.,  Mlnn.t 

Bridges 

Blee  Trunk,  Ga 

BIchardaon  B.,  Cal. 

Blchardflon  Brook,  Maaa. 
Blchardson  Cr.,  Ga. 

(See  notes,  11, 2798.) 

BIchardaon  Cr.,  La 

BichCr.W.Va. 


Blchiand  Cove,  Md.. 
Bichland  Cr.,  Ga.. . . 
Blchiand  Cr.,  Bfo.... 


11, 2E 

0-414 I  > 

TT-130L t  ^ 

B-12 L* 

O-80 ti^ 

n-98-h -■ 

EE-2a i.  -^ 

EE-106 --^ 

EE-llS i  *• 

J-230L i  -' 

o-as2 '  -" 

00-63 i.5»- 

GQ-lli i-«^ 

OQ-1480 i.--* 


(See  notes,  11, 2813, 3823.) 
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BlehluidCr^Teiin AA>146....i,8«,8?S 

AA-180 i,840 

AA-2a9 i,850 

UcbtalidBnTeiin AA-146 i,875 

UelmuiDd.... <HH) i,1078» 

BIcbinoiidBftr. (<3C)..-. 1,910* 

Blclimoiid  BattMy,  N.  T.i 

Fort§ U,1S81 

llklmioiid,Foit,H.T U,  1807 

E^Mo. A-310-S I,M 

Appro. U,2a88 

Mehmond  H^  Ytut 

Wrecta U,a276 

Uclmioiid     IMn     Bfo. 

(IWMilnwrtw) A-3SS-ft l,a 

Appro U,2a88 

BtelimoiidsIild.H^Bfo..  A-a65 1,39 

Bkhmond  to  City   Pti* 
Va.t 

Harbor  Uoflt 11, 23S9 

Bkhmond  to  Old  Wish- 

lnclon(BrBioi&,T«i.).  U-«HL i,  7M 

BielujrBapids (WW-2) I,161T» 

WdgoCrnLa T-2-m.... 1,717 

BW««CrnP» I-« 1,314 

""dJeyCrnPa. l^7-« 1,314 

Appro U,2390 

BridgM tt,  2223,3830 

BIdteyCrnTOnn AA^ 1,348 

»Ml«y*nra. I^ 1,999,314 

IUdoutCr.,lId J-1307. 1,340 

BlflleCut,Oa 0-318 1,536 

BUoRnAOeli pp.^ i,  1419 

W«htFork,Ky DD-169 1,960 

BlibtFork,W.Va EE-147 1,984 

EB>166 1,984 

Bight  Hand  CfnlA 8-^35 1,688 

Blgotots,La. R-iio 1,647 

ft-6 1,681 

Bridges 11,2233 

BIgotots  Paaa,  La.t 

Forts tt,  1803, 1976 

Blgolets(Th«)JLake  Pont- 

chartraln,  and  St.  John 

Bayon  (eonnoetinc  ship 

»'>^) R-UO 1,678 

RIgolettM  Bayou,  Ul         8-^65. 1,684 

BUMrsIsM^N.Y.! 

Harbor  Unes U,2360 

MeyCr^Pa J-4J39 i,336 

RlneonBnP.B. .]  YY-10 1,1686 

BIncon  Boek,  San  miil 

ctecoHnCaL TT-16-o 1, 1M0 

Blnearson Sloogh.... ! ....  (WW-2) i,  161T* 

Blneanon  Slough,  Ong..  WW-23 1,1616 

BlngoM  Cofo,  Bid J-1217.... *»3^ 

Bio  GiandeH^  1^.1 

Appro. 11,3395 

BloGiandoB^'ta^iii., 

andN.HaL U-74 1,736,775 

Appro! 11,2304,3396 

Bridjes 11,3333 


District         Vol.  and 
andNa  pag«« 

Bio  Gnnda  to  BoatOD,  tai- 

tncoutal  wntarways 11,3041,3116 

Bio  Grande  B.  to  Woat 

Gahmiton    B.    (Inland 

fiatorwBy,  coaat  of  To- 

M) U-a8 i,766 

Bio  Grande  B.  to  Woat 
Gaheoton  B.,  Toz.  (In- 
land wmtorway) U-38 i,735 

Bio  Grandeb  Tn^  to 
DonaldaonvfUe,  La.  (In- 
land waterway),  via  Top- 

mlUon  B.,  La.,  etc S-e96-a 1,709 

S-e06-b 1,709 

U-3»-g i,759 

Bio  Hondo,  CaL....'. 88-17 1,1548 

BloU Cove»  Bid. J-247 1,338 

Bio  San  Joan  B.,  Utoh, 

Colo.,  and  N.  If ei 8JW .i,16« 

(WW-.3) i,1617» 

(WW): 
(See  notes,  11, 2841.) 

Blpley (CC) «,W0» 

Cr^BIo. OQ-1466 1,1038 

(See  notes,  U,  3833.) 

Sun (CC) I,910» 

wiatoy  Water  or  Pride  Cr., 

II.  Dak OGM03 1,1038 

(See  notSB,  11, 3815.) 

BlvauzCr-Mo OG-73 1,1036 

(See  notes,  U,  8813.) 

Blver  and  Harbor  Worke 1, 1-1701;  U,  3041, 

^^  3104,3118 

(See  noteo,  11, 2779, 2845. ) 

Aooio 11,9041,3103,2116,3379 

BoMdofEnglneero ^*^^'V^ 

C^ontnotors 11,3307 

Data,emmgement « -0^412116 

Deterioretlon «'^!'1,« 

I>tooonttouance "'^ 'SiS 

District  appros "'?^ 

Englnean,Ustof. "'2303 

SSIetes. 11.3039,3042 

Non-Unlted  States  work "'***^'?!?? 

S^^^km U.  3041,3116 

nSTwork. --*'^^^"','^ 

Blver  nuChenee.  La 8-100. ■   ,^ 

Blver  dee  Pewi HH  ,10^ 

Blver  junction (HH) i,  078» 

iM«Ma*««.FlA  P-^ *'** 

ss^r*         c==> '-'"^ 

■ivenon \  A  to  \  HSR 

KI«rto«(b«ow).T«iie-       ^^^ ,  „, 

seeB 

(Se.not«,  U,  2809.)  ^  jotl.2in.2liS.in9 

"""teiVorcofuBibia:::"  ■- ".«>«.  »«•  *"• 

Boads  H^  Md.1  „  -j-- 

WW^"---; U,  3041,3119 

Boads*  Bfttttary^ 


RO 
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District  VoL  and 

and  No.  page. 

Boanoke  IL,  N.  C.  and 

Va Lr-36a. 1,414,445 

(See  notes,  11, 2796.) 

Appro 11,2291 

Bridges U,2233 

Wrecks U,2276 

Boanoke  fitonnd*  N.  C Ir-217 1,413 

M-aO 1,454 

Boarfnc  Cr^  Fa. J-6ie. 1,335 

BoaringForktCkilo 00-1028 i,  1033 

(See  notes,  11,2820.) 

Boarinc  B^  CaL TT-75. 1,1555 

Boaflns  B^  Tenn. AA-208 1,850 

AA-2aO 1,878 

BoarlnsBontBld J-1130. 1,339 

Bobert  Bayou*  La 1  8^580 1,886 

Bobert  Index. 1,0 

BobertaB^FIa P-274. 1,571 

Boberta  Bayou,  La S-755 1,687 

Boberts  Branch,  Mo 00-215 1,1026 

(See  notes,  11, 2814.) 

Boberts  Crn  Bans Q(}-1376 1,1035 

BobertsCr^Ta L-90 1,412 

BobertsH^Me A-115 1,28 

Bobcitsona Bayou, La....  8-553. 1,686 

Bobm  Cove,  Md J-432. 1,334 

Bobln  Hood  Cove,  Me A-213 1,38 

(See  notes,  11, 2783.) 

BoblnsCrnMd. J-278. 1,333 

Boblnson  Canal,  La S^ISO 1,666 

Boblnson  Cove,  Md J-1196 1,340 

BoblnsoaCr^Ky DD-2S0 1,961 

BoMnaons  Cove,  Mo A-184 1,28 

Robinsons  Cr.,  Va K-225 1,374 

BocbeePereliMCr.,Mo..  Qa-93 1,1025 

(See  notes,  U,  2813.) 

Boclioport (00-2) 1,1099* 

Bocheiwrt  Beach. (O0-2) 1,1039* 

Bochester.Pa ((X^) 1,010* 

Harbor  lines U,2259 

Bockaway  Inlet,  N.  T F-78 1,215 

F-78-« 1,230 

Bridges 11,2167 

Harbor  lines 11,2250 

Wrecks 11,2275 

Bockaway  Inlet  to  JTa^ 
maica  B^  N.  T.  (chan- 
nel)   F-7&-b 1,280 

Bockaway-Jamalca 

Clian.,N.T YSL i,216 

Bockaway,  N.  T.: 

Wrecks 11,2276 

Bockcastle  Cr^  Ky DD-293 1,961 

Bock  Castle  Cr.,  W.  Ta. . .  EE-36 1,983 

Bockcastle  IL,  Ky AA-280....i,8SO,888 

Bock  Cr.  Bt1dc^  D.  C U,  2039,2064 

BockCr^Cal TT-79. 1,1555 

BockCr.,D.C K-89 1,373 

BockCr^Ga 0-22 1,533 

0-353 1,635 

O-402 1,636 

Bock     Cr.,     Iowa     and 

Mlnn.t 

(See  notes,  U,  2814.) 


Bock  Cr-  Bans.. 


District        Vc-:.  iLl 
and  Na  pa^. 

OG-1180 Lliiu 

GG-ll« :  '  - 

00-13D9 1.   - 

GG^122S ..:  -. 

OG-1245 ul-- 

OG-lXftv J 

(See  notes,  U,  2321,2823.) 

Bock  Cr.,  La. 8-76 .v 

BockCr.,BId JSL 

J-192. i: 

J-U72 . 

K-24 r 

Wrecks J.-'- 

BockCr.,Ma98 B-19S 

Bock  Cr.,  Bfhm KK-146....    l..^t« 

Bock  Cr.,  Mo OG-iw ;..-* 

GG-l* .'^ 

GG-244 i..- 

GG-Ult 1,.: 

00-1436...  .:..*• 

OG-l-lol i  .•• 

(See  notes,  11, 2814,2823.) 

Bock  Cr.,  Mont 00-507 i  :^ 

(See  notes,  11, 2816.) 

BockCr.,Nebr OG-«3 i:" 

Bock  Cr.,  8.  Dak GG-3a5 ir 

GG-W9 i,  l  — 
(See  notes,  11, 2815.) 

Bock   Cr.,    Washtngton, 

D.C.t 

Bridges i^  2- 

BockCr.,Wyo OG-iao7 i  u-' 

(See  notes,  11, 2820.) 

Bockdale Cr^  Va Ir-US :  '- 

Bock  Do  Dandy  Bi,Ga...  0-235 

Bockflsh  Crn  N.  C M-319 ^^^ 

Bock  Fork,  Ky DD-240 » 

Bock  Gap  Cr.,  Mont 00^302....    -  '-^ 

BockhaO  Cr.,  Md. J-49(* 

BockhaaCr.,N.C Ix-2ia. i- 

BockhattH.,Md J-«99 i.  •-  * 

Appro i--^ 

Bockhall,  Md.  (Inner  hai^ 

bor) J-499 '' 

BockH.,BIau B-I97 

BockH<^Bflch. L^-61 '■  - 

Bockhavcn (OG-2) i.-  " 

Bock  Hole  Cr^  Bid.: 

Bridges u,fi:r> 

Bock  Hole,  Md. J-50 

Bockhouse  Cr.,  Ky DD-74 

DD-140 '  '" 

DD-206 1  "' 

Bockhouse  FMIcKy DD-2M •-' 

Bockhouse  Fork,  W.Va..  DD-334 ^ ' 

Bocklsld (HH) -'^ 

Bock  laid.,  ID.: 

Appro '•  - 

Bock  laid.,  OL,  district...  JJ(iritbiiur  >  - 


(Seenotes,U,  2820,2834.) 
BockIsld.lUplds 

(See  notes,  11,2833,2843.) 


(HH) 

(WW-2).. 


.1. . 


V 


See  p.  2851  for  es>1 

planations,  etc.   J 


GENERAL  FINDING  UST,  VOLB.   I  AND  H. 


RO 

3007 


Distriot         Vol.  and 
and  No.  page. 

loekland  H^  Me A-145 1,38,44 

Appro. ..11, 2B7 

Harbor  UncB 11,2359 

WreckH U,227» 

tockliekCrnKy DD-110 1,960 

UMkPt^Md.: 

Forta , U,1914 

UMkport. (OC) 1,910» 

lockport  (tielow),  Pesrl 

B.,Miss It-9B-b. :.1,674 

lockport  H^  BCe A-148 1,38,43 

(See  notes,  11, 3783.) 

Appro 11,2387 

Wiecka 11,237« 

Uickport  Hn  BCaaa B-79 1,09,78 

(See  notes,  11,2784.) 

Appro 11,2288 

;ockport  H.,  Mieli TT-4R. 1,1419 

4>ckport,  Tttn  to  Aran- 
sas Pa8a,H. U-e7-o 1,772 

;ockB (HH) 1,1078* 

(See  notes,  11, 3IB27.) 
Mwk  B.  Canal,  Bfllwatt-* 

keeand. MM-n33-e 1,1337 

Appro 11,2396 

4>ck  1L,  UL  and  Wis JJ-18 i,  1234, 1235 

Appro 11,2297 

Bridges U,  2224 

Dams,  private 11,2280 

Navigation  rules 11,2041,2107 

oek  Em,  Iowa  and  BIlnn.s 
(See  notes,  11, 2814.) 

oek]L,]IOcta.andInd..  OO-IO 1,1377 

oeklL,  Minn,  and  Iowa.  GO-280 1,1027 

ock  R.  PooU  lU.  tlUlnols 

and  Mississippi  Canal) .  JJ-20-d 1, 1230 

ocklL,yt E-128 1,1TB 

ockBmi,BId J-n668... 1,335 

J-937 1,338 

oekBmi,Pa J-743 1,336 

oek  Stousli*  Cal UU-16 1,1677 

ocktwist  Cr.1,  N.  C L~346. 1,414 

ockwalklnffCr.,Md.....  J-106 1,331 

ockwood. (HH) 1, 1078* 

ocky  Beach. (WW-2) 1,1617* 

oeky  Branch,  Md. J-465. 1,338 

ockjr  Branch,  Mo GO-^ 1,1025 

ocky  Comfort  Cr^Ga...  0-132 1,534 

ockyCr^Oa 0-68 1,533 

0-4» 1,638 

0-137 1,634 

0-366 1,636 

0-376 1,636 

ockjrCr^Bfo QQ-99 1,1026 

ockyCr^BIont GG^426 1,1088 

ockj    Cr«,   Bfont.   and 
Canadax 

(See  notes,  11, 2815.) 
ockyCr.,S.C N-65 1,499 

N-135 1,600 

ocky  Fork,  Mo.i 

(See  notes,  U,  2814.) 

ocky  Fork,  Ohhi DD-413 1,962 

DD-423 1,963 


District  Vol.  and 

and  No.  P^S®- 

Bocky Fork, Ohio (oon.)...  DD-478 1,963 

DD-483 1,963 

Bockyhock  Cr.,  N.  C L-209 1,413 

Bridges 11,2224 

Bocky   Mount   to    Tar- 

lN»o,N.C M-Oe-e 1,463 

Bocky  Nemah  B^  Wash..  XX-4 1, 1656 

Bocky  Pt (HH) 1,1078* 

Bocky  B (GG-2) 1,1039* 

Bocky  B.H.,Ohk> QQ-24 1,  HH 

Appro 11,2209 

Bocky  B^Ohto QQ-24 1,1461 

Bridges 11,2224 

Bocky  B.,  8.  C O-ll 1,633 

Bocky  Spring  Cr^  8.  C...  N-240 1,601 

Bocky  8wamp,  8.  C N-236 ....1,601 

BodeoCrnCal TT-44. 1,1666 

Bodsers  IL,  Fla P-204 1,670 

Bodman  Cr^i,  N.  C M-90 1,464 

Bocbuck  Lake,  Miss X-« 1,788 

BoellffjranaenKll],N.T..  E-47 1,177 

Bogers  Bayou,  La S-776 1,687 

Bogers  City  H.,  Mich. PP-42....1, 1419, 1432 

Appro 11,2299 

Bogers  8hoal,  Mass.! 

Wricta 11,2276 

Bogus  B^Mkh. 00-33 1,1377 

BogueB^Oreg W-« 1,1593,1596 

BoguesHnMd. J-646. 1,335 

BolandBun,Md J-1094 1,339 

Boning     Fork     Bayou, 

Miss X-22 1,785 

Boiling  Stone (HH) 1,1078* 

BolUngstone  Cr^  Minn. . .  JJ-49. 1, 1234 

BoDover  Bayou,  La &-742. 1,687 

Borne,  Ga.t 

(See  notes,  11, 2802.) 
Borne,     Ga^     to     Bast 
Tennessee,  Virginia  A 
Georgia    Ballroad    Br. 

(Coosa  B.) Q-n63-<3 1,638 

Bomerly  Marsh  Cr.,  Ga. .  O-IOO. 1,533 

Appro 11,2293 

Bomerly  Marsh,  Ga.  (wa- 
ter route  through) O-lOl 1,548 

Borne    to    Macon,    Ga. 

(Georgia  Canal) 0-326-b 1,657 

BomneyCr^Md J-946 1,338 

Bondout  Crn  N.  T £-64 1,177,200 

Bridges 11,2234 

BondoutHnN.T E-64 1,200 

Appro 11,2280 

Wrecks 11,2276 

Bones  B.,Va K-159 1,374 

Boosevelt  Boardt 

Forts 11,1817 

BootB (HH) 1,1078* 

Boot  B.,  BCInn. J7-66 1,1234 

BootB.,  Wis MM-36 1,1397 

Bridges U,2224 

Wrecks 11,2276 

Booty  Cr.,Ga.... O-301 1,635 

BopeCr.,Nebr 00-1300 1,1036 

(See  notes,  11, 2822.) 


RO 
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Dtetriot 
andNa 

BoqnelsMUH^Me A-19.. 

BoMB^Fla. P-lQl.. 

BomB^N.C M-88.. 


Vol.  and 
U« 

.  ....I|  500 
.1,464 


BoMlMRyCrnAla. AA-198 1,840 

RoselMRy  Crt  Tenn. AA-148 1,840 

BoMbiidCrn8.Dak 00-806 1,1082 

(See  notes,  U,  3810.) 
RoMbudB^Bfont. 00-?00 1,1080 

(See  notes,  11,2817.) 
BoseCrnKans 00-UHO 1,1036 

(See  notes,  U,  3823.) 

Bosedale. (HH) 1,1078* 

Boater Cr^Va K-113 1,874 

BosUn  C^^  Md. K-36 1,878 

BoelynH^N.T F-10. 1,316,218 

Bosa  Cove,  Md. J-llOl 1,340 

BoaaCr^Ky DD-33 1,060 

Boaalald (WW-3) 1,1«17* 

WW-OHs 1.1046 

(See  notes,  11, 3841.) 

Boaa  laid.  Chan.  (WW): 

(See  notes,  11, 3841.) 
BoaavUle,  Statan  laM^  N. 
Y.« 

Harl)or  lines 11,2280 

Bottan  Graaa  Cr.,  Mont. .  0(3-703 1, 1030 

(See  notes,  11, 2817.) 
Boubldonx  Cr^  Ato 00-1630 1, 1087 

(See  notes,  11, 3824.) 

Bogue  Bayou,  La. S^660 1,680 

8-679. 1,686,704 

BoKue  B^  Mlcli. PP-110...1, 1430,1466 

(See  notes,  11, 3838.) 

Appro 11, 

Bridges 11, 

Harbor  lines U,3280 

Wrecks 11,3276 

BougliB^Ky BB-U 1,891,800 

BB-7 1,893 

BB-ll-a........ 1,896 

BB-U-b 1,807 

Appro 11,3396 

Navigation  rules 11,3041,3107 

Bonndaway  Bayou*  La. . .  X-^O-a 1, 807 

Appro 11,3396 

Bound  B.,  La &-347 1,664 

8-406. .1,684 

Bound  Be,  Md J-1326 1,340 

Bound  Bayou,  La. 8-493. 1,685 

Bound  Grova  Cr^  Mo. ....  0(3-1407 1, 1036 

(See  notes,  U,  2833.) 

Bound  Lake (HH) 1,1078* 

Bound  Lake,  La 8-403..... 1,684 

8-034. 1,686 

Bound  Lake,  Mleli.s 

(See  notes,  U,  3838.) 

Bound  Lick  Cr^fTenn....  AA-35e 1,860 

Bound  Pt RRr^ 1,1493 

Bound  Pond  H.,  Ma A-175 1, 28 

Bound  Pond,  Md J-161 1,332 

Bouae  Pt.,  N.  T.  (breaks 

waters) E-77 1,303 

Bouaaa  Pt.,  N.  T E-77 1,177 

(Seenotes,ll,3793.) 

Appro 11,3380 


Dtatriet        VoLnd 
and  Now         pi|t 

Boofllla  Bayou.  La. 8-16. i,«a 

Bowaaty  Cr.,  y«^ hSiL. u:: 

Bowea  Hole  Chan^  Va L-33L i,i. 

BoweaBandi. (OQ-2) i,KP 

Bowlanda  Baaa. (OC) I9f 

Bowlay  B.,  Blaaa B-57 U 

BoyalB.,Ma A-3n U 

A-3B04 i,S3 

Ajypro. ii.as 

B«yaCr.,Nebr.andKana.  QG-1U3 i,KSi 

(See  notes,  U,  3831.) 
BnbyB.,Mont QQ-m U3S 

(See  notes,  11, 3816.) 
BQda  Watarway,  Alaakai 

Harbor  lines ii.a 

Bndy  Inlet,  Va I#-214. \,c 

BoggleaOnMaaa B-Ul L* 

Bute (00-2) i,\!Df 

ButoBaaali (00-3) ivs? 

(See  notes,  U,  3824.) 

BiimCr.,Ga. 0-3n ^^ 

BuniCr.,W.Va EB-44 i.« 

Bummaiiald  Cr.,  Pa. J-646. i.a 

BumR. (HH) l^Sf 

(See  notes,  11, 2838.) 

BuniB.,BIlnn. KS:-64 l'^ 

Bnmaay   and    Calhoun, 

Ky BB-7 i* 

IMimaay,  Ky.*  Graan  B.* 

Lock  No.  S BB-7-C i,*^ 

Banning  Chan.,  Va. lr4L J-^ 

Bunntng  Cr.*  Tann*  and 

Oa AA-61 L»« 

Konyon  Cr.,  N.  C M-75 >-«* 

Bridges ^'^ 

Buah  Brook*  Bid 7-1044. i>S» 

Buah  Chuta (HH) l'-^ 

BaahC^.*Kana 00-1216 i.> 

BaahCr.*Ky DD-70 

BuahCr^BIo 00-190 l''^' 

QQ-m i-i^ 

(See  notes,  11, 3814.) 
Buah  Cr.*  Nabr.t 

(See  notes,  11, 3810.) 

BaahCr.*01ik> DIMfiS ^^ 

Buahlald (HH) i^ 

Buah  laMLCr.*  Minn. KK-143. L-« 

BaahB.*Wla KK-«3 t--^' 

Bnah  Tower (HH) i-'' 

BuahT^whaad. (HH) i-^ 

BuaaaU  Cr.*  Ky DD-165 * 

BuaacO Cr.* Nabr O0-1135..     u  ' 

BuaaaU   Fork,   Ky.   and 

Va DI>-255 * 

Bnaaall laid. Chan.* Mich.  PP-06u -i^* 

BuaaaU  Prater  Cr^Va.....  DD-2n...       * 

BuaaaUa  Cr.*  N.  C M-264 *• 

Buaalan  B.*  CaL TT-131 ^^ 

ButhaTfordFDrk»Tenn..  AA-11 "^ 

Butmana  Cr.,  N.  C M-fi2. -*' 

Byder  Cove*  Bfaaa B-216 

ByeH.*N.H A-2B3 ^5" 


rSee  p.  2801  for  ei-1     n-otcr^*.  *  . 
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SA 

8009 


8. 


Vol  and 

1,» 

....1,717 


DiitriBt 
andNOb 

labtetliIl^rH.,Bb A-llO... 

labliM  mnd  Naeliw  C»- 

naliTo. T-7..... 

•Miu  mnd  NMbM  Ms^ 
To.  (moatlis  oC)»  to 
Port     Arthur     Canmi 

(channel  from) T-n3-« ,. 1,717 

abtaieH.,TaL U-3-b 1,786 

Appro 11,2386 

abtaie,La.t 

BridgM 11,2336 

ablne  Lake  and  Cal- 
caateu  Lake  (betwwii), 

BlaekBayoQtLa. 8-700. 1,714 

lablne   Lake,   Ia.    and 

Ttt. T-a. 1,717 

(Bee  notCB,tt,  3806, 3806.) 

Appro U,  3304,3396 

laMne  Lake  to  Galvaaton 

BnTa. U-7 1,737 

iahbie-Neehes  Canal,  In- 
eindlng  Sabine  B.  to 
Oimnge  and  Neehcs  B. 
to  Beaumont,  Thl T-^a-b 1,710 

(See  DOteB,  11,2806.) 

Bridgee 11,2235 

Naylgstkm  rales tt,  3041, 3107 

laMneFaesH^Tte. T-0. 1,717,732 

(See  notes,  U,  3806.) 

Appro 11,3304 

iaMnePaao,La.and1te.  T-3., 1,717 

T-3HS I,n7 

(See  notes,  U,  2806.) 

Forts tt,  1706,1076 

Harbor  llnss 11,3360 

Wrecks 11,3276 

•hlne  E^-Calcaalen  B^ 
La.   (bUand   waCenray 

eanal) 8-868. l.«88 

U-3-b i»786 

ablne &, La. and Tei...  T-»-e i,717 

T-6 1,717,710 

(See  notes,  11,2806,3806.) 

Appro. U,  3304, 2306 

Bridges tt.M36 

ablne  &,  La.  and  Tei.* 
to  Mermentau  B.  (wa- 
terway)   8-4106-d *»''^0 

AMneB.  to  Orange,  To.  T-3-b *»J^ 

able  told (HH) l,10»* 

ablePt (HH) l,10TO* 

abiUa (HH) *»^^"^ 

«eheniCr.,llaaa B-U6 •••Jv]^ 

Bridges «*»^0» 


Dlotrlot  V?LJ?** 

aod  No.  I*8«« 

8M]nttoH.,N.T »^^-'*'^*^'^ 

tUMB.       A-ae7 »f*» 

A^^::;:::..... ^^^ 

SmtnmmUoCltrpCaM^  to 

moutl&  of  SmamaoMkto  . 

R  ....  UU-66-b 1,1680 

il'csii  ......  TT-73. i,1565 

UTJ--66...  1,1577,1686 

UU-66-a 1,1686 

(See  nolee,  U,  2840,  3841.) 

Appro. "'2300 

B^ "'2225 

D^bdT U,  3041,3108 


numento  to  xnoimeii. VU-6y-h i,1589 

Saciameiito  R^  Cal»  (see 

Cal,D€tKK§B€:oaumi,) 1,1680 

fmyy,Tn^#^  valley,  CaL,.  VV-6-g 1,1583 

Irrigation 11,3040,2087 

SaeB.,BIO 0(3-1404 i,1096 

(See  notae,  ii,  2824.) 

aaAdle  Cr^  8*  I'^l'^ O(Ka06 i,  1027 

Saddle  B^N.^ 0-17 ',347 

P-311 1,671 

M«- A-218 1.28 

(See  notes.  ii>  2783.) 

£*nke»    Bffiww. 

'and  Canada. KK-23e 1,12« 

BOeh. pp-ai 1,1419 

(.  tOid  Sam  Cove  H., 

Bridge "'2225 

Cr.»Bfolit 00-447 1,1028 

GO-472 1,1028 

(See  notes,  11, 2816,2816.) 

Cr.,S.D»k- 00-846 1,1031 

Cr.«   8.  Dale  and 

(See  notes,  U,  2810,2820.) 

Cr^Wyo. 00-«47 1,1081 

OO-1058 1,1083 

aaceHenCr.»Afont. 00-^608 1,1080 

(See  notes,  U,  2817.) 
Sase  Hen  CTn  Wy o 00-1006 1,1033 

(Seenoteetll,a830.)  ,  ^^  n^ 

Sa«H.,If.T.-,.^   ,.. F-^ 1,216,228 

Sac  H«  Coveb  N*  V^ 

Bridges .*   11.2226 

SacH.,N.T.i 

Appro. 11»2280 

Wrocks * 11'2276 

Saginaw B.,Ml^' PP"** *'^*^* 


Sa 
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District         Vol.  and 
and  No.            pfl^* 
SastiiawB^Mlcli.(oan.)..  PP-76 i,1438 

Appro li,2200 

Saginaw  B.,  Mlch^  Ptne 

B PP-60 1,1436 

Saginaw  H.,  BUcIu PP-67 i,1419 

Harbor  lines 11,2359 

Saginaw  B^  SOcli PP-^....l,  1419,1435 

Appro 11,2209 

Bridges 11,2225 

Harbor  lines U,2259 

Wrecks U,  2276 

SalloTS  CTn  Mich PP-10 1,1419 

Sailors  Bneampment 
Isldn  such.! 

Harbor  Un«8 11,2259 

St.  AIINUIS  B.,  Tt E-120 1,178 

St.  Albans  H.,  Vt E-120 1,210 

(See  notes,  11, 2792.) 

Appro 11,2289 

St.  Andrews  B.  and  Apa^ 
lachleola  B.,  Fla.  (chan- 
nel between) Q-26 1, 623 

St.  Andrews  B^  Fla Q-29 1,611,634 

Appro U,  2293 

St.  Andrews  B.,  Fbu,  and 

St.  Marys  B.,  Fla P-l-a 1, 572 

St.  Andrews  B.,  Fla.,  to 
Apalachlcola  B.  (water- 
way)  Q-36 1,611 

St.  Andrews  B.  to  Choe- 
tawhatchee  B.  and  B., 

Fla Q-30 1,611,624 

St.  Andrews  SonndtGa..  0-461 1,636 

St.  Anthony (HH) 1,1078* 

St.  Anthonys  Falls  (HH): 

(See  notes,  11,  2827.) 
St.  Aubert,  Missouri  B.I 

(See  notes,  11,  2824.) 

St.  Auberts  Bend. (00-2) 1,1030'* 

St.  Auberts  Isld (G0-2V 1, 1039* 

St.  Augusta  CrnMtam....  KK-126 1,1248 

St.  Augustine  Cr^  Ga 0-77 1, 533, 647 

(Seenotes,  11,  2798.) 

Appro 11, 2293 

Bridges 11,2143,2236 

St.  Augusttaie  H.,  Fla P-84 1,569,584 

Appro 11,2293 

Forts 11,1955 

Harbor  lines 11,  2259 

St.  Augustine  Inlet,  Fla. .  P-83 1, 569 

St.  Catherine  Sound,  Md.  K-66 1,373 

St.  Catherines  Sound,Ga.  0-164 1, 634 

SUCharies (GG-2) 1,1099» 

St.  Charles  Bayou (HH) 1,1071* 

St.  Charles  B^  Tex.,  Aran- 
sas B U-67-d 1,772 

St.  Charles  Bend (0  G-2) 1, 1039* 

St.  Charles  Cr^Fla P-15 1,569 

St.  Charles  Isld (GO-2) 1,1039* 

St.  Charles,  Mo (GO-2) 1,1037** 

St.  Charles  B.,  Mass.: 

Bridges U,  2226 

St.  Clair (GO-2) 1,1099* 


District        Vd.  91 
and  No.         pj.:-. 

8t.ClalrCltj,Mleli PP-9i....i.ii::'..* 

Appro. 2,Z'' 

St.  Clair  Slats  and  Ship 

Canal,  Bfieh. PP-96....i.:a'i(^ 

PP-«-« H.+* 

St.    ClBlr    Slats    Canal, 
Bfteh.: 

Appro JJ.S' 

Navlgatkn  niks u.iHi.:.' 

Wrecks i:  r- 

St.    Clair    Slats    Canal, 
MIeli.    (operating    and 

care) PP-98-b Uo. 

St.  Clair  Lalce,  Mlcli.t 

Bridges t:2f 

Harbor  lines ti> 

St.  Clair  B.,  Mich PP-«....i,u:v^ 

PP-» '.-^ 

Appro i'  -' 

Dfacharge ii.3>i  -- 

Great  Lakn  regiilatioii. ii  i^-  "-* 

Navigation  rales u.jmr* 

WreokB LrJr- 

St.  Clair  B.,  Micii.,  at  Al- 

gonac. PP-93. i,> 

St.  Clair  Bi,  mouth   €i 

Blacic  B.,  Midi. PP-89-bl i-^ 

St.  Clair  B.,  North  Chan., 

Mich PP-^ i 

St.  Clair  B.,  South  Chan., 

Mich PP-97. 1.  i-i 

St.    Ctailr    Ship    Canal, 
Bficli.t 

Appro iiS* 

St.  Ctamcnt  Bn  Md K-63 

St-Clond (HH) i.^** 

(Seenotes,  11, 2826.) 
St.  Croix  Lain  and  B., 

Bflnn.andWli EK-47...i.m:;^ 

(See  notes,  11, 2834.) 

Appro 

Booms,  logs,  etc ->  -' 

Bridges '^^ 

St-CrotiB (HH) 1   '' 

St.  Croix  B.,  Ma. A-3 ^^- 

Appro c  -''' 

St.  Croix  B.,  Mhia.  and 

WlB.t 

(See  notes,  ii,  2834.) 

Appro. •'  - 

Booms, logs, etc u.aMi.2!*  -• 

Bridges '  ^ 

Navigation  roles i^.^**  -* 

St.  Denis  Bajou,  La 8-349 

St-Frmndi. (HH).... 

St.  Frmnds  Bairaclcs,  fla 

St.  Frmncis  Basin. (HH) >  '  '* 

St.  Frmnds  B.,  ArlL Y-M »."'^ 

St.  Fiands  Lalca,  Arlci 

Bridges '-  ^ 

St.  Frmnds  Levee  (HH>: 
(See  notes,  11,2838.) 


••,  »»• 


V 
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Vol.  and 


Distriet 
indNo. 

Arte.  Mad  Mo^  from  Ho- 

mersvUletojiinetioik....  Y-52 i  899 

It.  Fmnds  JL,  Ark.  and 

^^ V-47 1,818 

Y-a3 J,  827 

Y-47 1,836 

(See  notes,  U,  3806,3838.) 

^PP*o. J,  2295 

®^««" U,  2216,2236 

CFnncto&^BOnn KK-«7 1,1247 

t. Francis  &, Mo Y-»7-c 1,838 

UFranciavllle (HH) i,  107»» 

t.  Genevieve (HH) 1, 1078» 

U  George  Feny  Termi- 
nal, N.  Y.t 

Harbor  Unea li,  32S0 

UGeorseB-lU *.  K^7..........A,373 

U  Georges  B^  lld.s 

Wrocka u,2276 

LGeorgMRHlIe a-155 1,28 

U  Georges  R^  Me.  dPFai^ 

itn  to  Tliomaaton) a-155 1,46 

t. Georges  Sound,  Fte...  Q-i6 1,611,613 

(See  notea,  11,2800.) 

Harbor  Unea 11,2260 

t.  George*  Staten  IshL, 
N.T.: 

Harbor  Unea 11,2299 

it.  Helen (WW-2) 1,1617* 

(See  notea,  U,  2841.) 
It  Helens  Bar (WW-2) 1,1617* 

(See  notee,  U,  2843.) 

ItHelens  Jetty (WW-2) 1,1617* 

It.  Helens,  Oreg.i 

(See  Dotea,  U,  3841.) 

It.  Isnace  H.«  Mlcli pp-28 1,1419 

It  Jean  Cliarlea  Bayou, 

La. 8-442. 1,686 

t  Jean  de  Jesn  Bayou, 

La. 8-664, 1,666 

t  Jerome  B^  BU. K-45 1,373 

K-45-b 1,377 

t  Jerome  CTr.,  Md. k-46 1,373 

K-45-a 1,376 

Appro 11,2291 

Wrecks 11,2276 

t  Joe  Jk*  Idaho XX-108 1,1666 

UJolin  Bayou, La. 8-134 1,682,694 

(See  notes,  11, 2805.) 
U  Joint    Bayou,   The 
BIgolets,    and    Lake 
Pontcliarferatn    ( e  o  n  - 

necting  ah|p  canal) r-ho 1,678 

UJolin  Cr.,Md j_228. 1,332 

K-9 1,373 

K-39 i,373 

UJolins (WW-2) 1,1617* 

UJolins  Bayou (hH) 1,1071* 

tJolms  Branch,  Del....  j-im. 1,332 

tJolinsCr.,BIo 0(3-1646 1,1037 

(See  notes,  11, 3834.) 


District  Vol.  and 

and  No.  page. 

St.  Johns,   Ftat,   to  St. 

Alsiys,  Ga.  (Inland  wa^ 

terway) O-All 1,637 

0-6ll-a 1,566 

(See  notee,  11, 2799.) 

St.  Johna  B.,  Fla P-10 1,669,575 

(8ee  notes,  11, 3799.) 

Appro 11,2203 

Bridges .' 11,2326-2227 

Forte .' U,1955 

Harbor  Unea 11,2259 

Navigation  ralw 11, 3(M1,210B 

Wrecks U,2376 

St.  Johns  B.,  Ftau,  to 
Cumberland     Sound 

(waterway) p-2. 1,660 

St.  Johns  B^  Fla.,  to 
Jupiter  inlet,  Fla.  (ca- 
nal)   P-l(Mi 1,683 

St.  Johns  B.,  Flau  (water- 
way  to   Charlotte   Hn 

Fla.) P-368-b i,  5W 

St.  Johns  B.,  Fla.,  to  Fer^ 
nandlna,    Fla.    (inskle 

passage  between) p-2. *»  575 

St.  Johns  B.,  Me A-l *»27 

St.  Johns  B.,    Me.,  Big 

BapMs A-l ^29 

St.  Jones  B.,Del i-68 1,299,320 

Appro *i.2290 

Bridges U,  2156, 2227 

Wrecks «»2276 

St.  Joseph. (OG-2) i,1039* 

(HH) 1,1078* 

St  Joseph  (OO): 

(See  notes,  11, 2826.) 
St  Joseph   H.   and    B., 

Bfleh 0O-2 1,1377,1378 

0O-2-C i,  1381 

Appro. 11,2298 

St  Joseph  H.»  Mich 00-2 1,1377 

OO-2-a 1,1379 

Bridges «»2227 

Harbor  lines U,  2260 

Navigation  rules U,  3041, 2108 

Wrecks "'2276 

St  Joseph,  Mo (00-2) 1,1037* 

Harbor  Unas «,2259 

St  Joseph  lU»eh (OG-2) 1,1039* 

St  Joseph  B^  Mich. OO-2-b 1,1381 

(See  notes,  11,  2838.) 

Bridges «»2237 

Dams,  private 11,2250 

Wrecks "'2276 

St.  Joseph  B.»  Mich,  and 
Ijjjj     00-3 1,1377,1378 

St.  Joseph  B^  OWo  and  ,       , 

Mich Q^ V"^ 

St  Josephs  B.,FIa Q-28 -.1,611 

.„__„  il,  2293 

Appro....-- 

St.  Josephs  B.,  Fla.  (en- 
trance  to) <^28 1,623 


Sa 
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St.  Bfaiyv  B^  g«.  mnd 


District 
aodNo. 


Appro. 
Bridges. 


fi,2&*rv 

li,22W      St-BfaiyvR^Md. K^  jr 

Ii,2aa7     S«.Bfuyv]L,lllelL PP-3.....i,UR  c 

PP-3HL m^ 

PP'S-b.....  i.'.e: 

Appio. ii.2»T2?" 

Brfdgw tj  *>\ 

'^*«*««««- U.2J4i:'i 

Ora^  Lakos  ragnittiQn. Il.a)ii:r4 

Harbor  UiMB ii.a* 

Naytgstion iQleB u  xu]  rt- 

WnclcB L.^L.Irr- 

St- BfUTB  &,,  OliJo QQ-9....i,lW  ;»^ 

St-  BfUTB  B.  to  Guir  4iC 

Mflxleo,  Urn.  (canal) 0-5io-c i.» 

(See  notaSfU,  3799.) 

St.  meluMl  CanaJ,  Ala^ 

**• XX-239..i,165:.:v: 

•A-ppio n  jr; 

St.Piaiil (HH) i.:7- 

(See  notei,  il,  3828,  3839, 
3833.) 
St.PiaiU,Mlii]i.t 

Harbor  Uneo n  ^ 


District  Vol.  and 

ftnd  No.  p>S0> 

St. loseph Sound,  FtaL...  p-337 i,5n 

St.  JTosepba  IL,  Idaho XX-108-« 1,1«76 

St.JiillanC^..Va L-ifio. 1,412 

St.  Lawrence  ]L,N.T RR-43...1, 1493,1533 

Appro.. 

Bruges.... ][[[ 

Dams. li|22S0 

Dischaige. U,2M1,2132 

Great  Lakes  regulation. U,  2041,2134 

Harbor  lines ii,  2390 

Wrecks .\,.U,237^ 

St.  Leonards  Cr.,  Md K-14 1,373,37» 

St.  Louis (aO-2) i,1039* 

(HH)..i,107»»,1079» 

(See  notes,  ii,  2827,  2828, 
2833.) 
St.  Louis  Bay,  BUss.: 

^ridg^ 11,2144 

St.  Louis  Bn  Wis LL-18^ 1,1274 

(See  notes,  11, 3835.) 

Brid«M tt,3237 

Harbor  Unes 11,3300 

St.  Louis  Chain (HH) 1, 1079» 

St.  Louis,  Mo.t 

-^PPro 11,3397 

Harbor  Unes 11, 23B0 

St.  Louis,  Mon  district. . . .  n  (with  inap)l,'l227, 

(See  notes,  11, 2829,2834.)  '"^     ^''^JS^^S^^ 

Appro tt,2297  (*»«i«tes,U,  2839,3834.) 

St.  Louis,  Mo.,  to  Lock- 
port,  nL NN-l-c 1,1353 

St.  Louis  B.,  Bflnn.  and 
Wis LL-19 

LL-19-a. 1,1279 

Booms U,2250 

Bridges 11  3227-22n     «I  ^Z"        »— - <»»-# 

St.  Lucie  inlet,  na P-135..  V..'.™,™     »^  Shnon.  Sound.  Ga. . .  0-137 

P-125-B 1,586 

St.  Lucie  B.,Fia. P-12B 1,570 

P-126-a 1,586 

Bridges 11,2228 

St.  Malo  Bayou,  La 8-151 1,682 

St. Marks B.,Fia. Q-9...^.... 1,611,612 

-^PPro 11,2293 

Bridges 11,2228 

St.  Martins  B.,  Md. 1-^83 1,328 

Bridges 11,2228 

St.  Martins  B.,  Va 1-83 1,299 

St.    Mary^IlMrla    Canal, 

La. 8-701 1,687 

St.  Marys  Falls   Canal, 
Mich..... pp^ 1,1419 

PP-« 1,1422 

Appro 11,2399 

Bridges 11,8228 

Navigation  rules 11,2041,2106 

St.  Marys,  Oa.,  to  St. 
Johns,  Fla.  (Inland  wa- 
terway)  0-611 1,537 

O-^ll-a 1,566 

St.  Marys  B^  Fla.,  and 
St.  Andrews  Bn  Fla P-l-a 1,572 


Vol,  asl 


O-510 i.53:x; 


Appro, 
St.  FetersburK  H.9  FbL 

Appro. 

St.FBleff8Cr.,Bfd 

1, 1365     81.  Phimps,  La.j 

Forts 

St.  Bflgis  B.,  N.  T RR-77 


-  P-314... 
.  J-75 


l'.\ 

1  .' 

O-437-a I  > 

St.  Stanons  Sound,  Ga., 

to  Cumhaland  Sound.  OhSDI-s 

St.    Tammany    Parish, 

La.,  Bonfuca  Bayou S-io. if 

St.  Trains  CTh  Coto GG-loe7 

(See  notes,  U,  2880.) 
Sakonnet  H^  B.  Li 

Wrecks u  ^ 

Sakonnet  Ft.  H.,  B.  I C-ii!. . . . . .  i.  :c:  J 

SakonujBt  Ft.,  B.  L: 
(See  notes,  U,  3786.) 

Appro J  ^» 

Sakonnet  B.,  B. 1 0-63......  Vl  ; '  - 

(See  notes,  U,  3786.) 

Appro :  :*> 

Bridges ;  ^» 

Salamonle  B.,  Ind BB-Sl 

SalchaB.,  Alaska XX-a03 

Sale  B.  Bayou,  La &-67Sl 

SaleBayou,La 8-678u *" 

Sale  Cr.,  Tenn. AA-isi :  »• 

Salani  Cr.,  N .  J.i 

Bridges. ii.ES^:^ 

SalemH.,Mass B-lOO 1.     ^ 

(See  notes,  U,  3781) 

Appro. «,  :>' 
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Sa 
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Diitriet  Vol.  and 

and  No.  page. 

kmU^N.i 1-43 1,9M|] 

I-^13-« I, 

Appro. 11,2300 

Bridfei. ii,22S 

WiedB il,2S70 

BnasE^CaL TT-^ i,lA65 

(See  noteB,  11,3846.) 

HneCrnKj.andTeim.  AA-3U 1,880 

line  Cfn  Mo.: 
(See  notea,  11,2834.) 

llneB (CC) 1,910» 

llneB.,Ark X-aS 1,785,810 

Appro 1 11,; 

Bridges U,2216,! 

lliicB.,IlL BB-aS Ir801 

ltaie&^KaDa.t 
(SeeDoteB,ll,a8S3.) 

BneB^tLft. X-tf if  786 

UsburyHUlid.1 

Wrecks 11,2270 

lkeliatclileB.,S.C N-256 1,627 

(See  notes,  11,3798.) 

Appro U,2382 

Bridges U,  2143, 2338 

BeBayomLa ^-481 1,686 

117  Bayou,  La T-2-dd 1,717 

(See  notes,  il,  3806.) 
Imon  Bn  Wailut 

Bridges 11,2210 

Jmon   B.   Waterwaj, 
IFaali.i 

Bridges 11,2238 

Jmon  Cr^  Cat TT-136. 1,1666 

Imon  Cr.,  N.  C L-340. 1, 413 

lmonCr.,N.T RR-43 1,1403 

ImonFaOflBnBIa.  and 

*-H A-a83 1,20 

ImonBifConn D-31 1, 141 

BridgsB ii^aaas 

tanonBnldaho WHW 1,1694 

bnonBifN.H B-31 1,60 

lmonBnN.T RIU51...i,  1403,1631 

RB-78 1,1403 

Appro U,3300 

Imon  B.,  N.  T^  below 

'ortCovliifton,N.T...  RR-7B 1,1530 

tanonB.,Oteg V\-» 1,1503 

Imons  bid.  Tliorotaro, 
I.  J.: 

Bridges 11,2228 

bnon  Siongh,  Cal TT-178 1,1556 

UU-30 1.1577 

Imon  Trout  B.,  Alaska.  XX-314 1, 1656 

It  Bayou,  La g-o i,e81 

ItCrnFla. p-a75 i,571 

P-361 1,572 

ItCNKuis 00-1166 1,1034 

00-1337 1,1034 

00-1283 1,1035 

(See  notes,  a,  2831,3832.) 

ltCr.,Mkh PP-102 1,1420 

Iter.,  Mo QO-1Q6 1,10» 

OQ-135 1,1026 


Distrlot  Vol.  and 

and  No.  page. 

SftMCr.«Mo.(eoatlinMd)..  00-1460 1,1036 

(Sae  notes,  11,2813.) 

tel8Cr.,lIllltt. 00-666 1,1030 

(See  notes,  11,2816.) 
8nl8  Crt  N6liff.i 

(8sa  notes,  11,2820.) 

SaltCrnOlHo DD-340 1,061 

Dl>400 i,«0 

DD-440 l,flO 

DD-460 1,063 

DIV4S3 1,063 

BmHCwnWyo 00-607 i,lo» 

00-733 i,ia» 

(See  notes,  11, 2817,2818.) 
Sidtan  Crn  If .  C M-235 *.^ 

8idtanCrnV«. I^lW *'^^^ 

8nHFork,Bfo OO-llO M0» 

00-1437 1, 10» 

(See  notes,  U,  2813, 3838.) 

SattForktOlUo DD-358 |.9M 

Salt  Fork,  Okia Y-16 J.8« 

flalthome  Cove,  aid. J-428. |'«* 

Salt  Lake  Bun,  Fla. P-66. J»J^ 

SaliLJekCr.,Ky DD-280 hWi 

8attLJekCr.,P» J-8M j'^J 

Baltllek  Cr.,  W.  Va BB-168 J»w4 

BattpaUr  cr..  Bid. J-1062. »»»J 

SattPtendtlfa A-67 h'" 

Salt  Pond,  Bfasa C-*-a »»i« 

(See  notes,  11. 3186.) 

SattB (CC) '\9W^ 

(HH) 1»  M"»* 

SattB.,Ky BB-13 1,801,808 


Bridges. 


il, 


8attB.,BId JJ-'S- 'J^ 

8attB.,N.Dftk KK-178 ,  J»B 

Bait  Stoucb*  cat TT-172 1,  !«» 

Saltworks  cr.,  Md. J-1333 i»340 

Saluda  B.,  ahoy  Colum- 
bia, 8.  C N-147-b 1.517 

Saluda  B.,  8.  C N-173 1,M0,518 

ftaluda  Bi>  S.  C*,  BUddle 

Fork. N-180 L«0 

Saluda  B.t  S*  ^*«  North 

Fork. N-179 l^ 

Saluda  B.t  S-  ^*>  Soutb 

Fork.    N-181 UBOO 

Samarlsid VY-uo 1,1^ 

Samlsli  B.,  Wask XX-lOO 1,  l«55 

Samlsli  B.»  North  Fork, 

^„|^        XX-102 1, 1665 

Samlsh  lU  Wash. XX-101 1,1656 

Samniaml8hB.tWash...  XX-7S i,  1655 

xx-78-« 1,  ion 

Bridges il,  2338 

Sammys  Cr.,  BUSS S-288. i,  683 

SamPhllltpa (HH) 1,1079* 

Sampit  B.*   Geonrtown 

H..S.C NH» 1,511 

8amirttB,S.C N-^B 1,490^ 

Appro ".«83 

Sainpton  Cr.,  If6.i 
(See  notes,  11, 3814.) 


Sp 

3026      INDEX  TO  BEPOETS^  CHIEF  OF  ENQIKEEB8,  V.  8.  ABMY,  1806-1911 


Dbtriet         Vd.  and 
and  Na  page. 

Spantoli  Cr^  CaL TT-164. 1, 1606 

SlMmlsliLake,lA 8-100. 1,682 

8-«0. 1,«86 

Spanish  Fass (HH) 1,1070* 

SpuitoliPas8.La. 8-311 i,«3 

SiMnl8li]L,Ala R-10 1,M6 

SparktU  Cr^  N.  T E-71 i,  in 

Sparkman  B.,  Fto. P-307. 1,871 

Sparknuns  Cr^  Ga. 0-465 1,686 

Sparrows  Pt^  If d.s 

Harbor  lines 11,2380 

Sparrow  Swampt  8.  C N-64 1,4W 

SpaarFlsl&Cr^8.Dak....  00-834 1,1031 

(See  notes,  U,  3819.) 

SpeanCr«,S.C N-140 1,500 

SpechtsFetry (HH) i,ia79» 

Spencer  Cr^  Md. J-338. 1,333 

J-369. 1,333 

Spencer  C^Tt  Tenn AA-2M 1,850 

Spencer  Fork,  Ohio DD-^365 1,063 

SpeonkB^N.T F-^SS. 1,316 

Spesutte  Narrows,  Bid....  1-043. 1,338 

Spice  Cr^W.Va DI>-313 1,961 

Splckett  B^  Mass.  and 

M.H B-10 1,60 

Spikes  Cr.,  N.  C ^....  L-309 1,413 

SpUlman  Cr.,  Kans.i 
(See  notes,  ii,  2823.) 

SplrttCr^Ga 0^58 1,683 

Spirit  IskL,  to  crossing  of 

the  Charleston  A  Sa^ 

vannah  Rf^  Savannah 

B.,Ga 0-»-e 1«645 

Spirit  R^  Wis KK-14 1,1347 

SpUtEockB.,]|[lnn LL-12. 1,1365 

Split  Rock  B.,  Minn,  (bar 

at  mouth) LLr-13. i,13ao 

Spokane  B. (WW-3) i,1617* 

(Seenotes,  11, 3845.) 

Bridges 11,2333 

Spokane  B.,  Wash XX-107 1, 1676 

Spokane  Bi,  Wash,  and 

Idaho XX-107 1,1656 

SpoonbiUB.,La B-361 1,684 

Spoonbill  Cr.,  Cal TT-77. 1,1666 

Spooners  Cr.,  N.  C M-STO 1,456 

SpoonhlU  Cr.,  Nebr QCHM6 1,1038 

SpoonhlD  Cr.,  Nebr.  and 

Wyo.1 

(See  notes,  11, 3830.) 

Spoon  B.,ni JJ-13. 1,1334 

NN-U 1,1349 

Sprague  B.,  Met 

Bridges 11,2201 

Spring  Branch  Cr.,  Nebr. .  00-1121 1, 1033 

Spring  Branch,  La S-277 1,683 

Spring  Branch,  Md J-284 1,333 

J-1042. 1,338 

Spring   Branch   Slough, 

CaL TT-93. 1,1555 

Spring  Brook  Pa J-626. 1,335 

Spring  Cr.,  Ala. AA-39 1,848 

AA-42 1,848 

AjSki^vOa  •■•■•••  .1,  848 


Vol  sad 
...1,1834 

...1,UB 


District 
andNa 

Spring  Cr.,  Qa. 0-129... 

SprtDg  Cr.,  Kaiis 00-118S. 

OG-1220. 
GO>U35. 

OO>1400 i,18» 

(8es  notw,  11,  2821,  2832, 
2883.) 

Spring  Cr.,  La &-Ml !,« 

SpringCr.,Bld K-33 J,S3 

Spring  Cr<,  Mass B-igo XTt 

Spring  CrnBIInn. Jl-4i. 1,1331 

Spring  Cr.,  M0.1 
(See  notes,  11, 2824.) 

Spring  Cr.,  Mont. GG-668 1.1 

QC^Ttt I,; 

(See  notes,  U,  2816, 281&) 
fitpctng  Cr.,  Nebr. OGMM2 1,1013 

0O-481 iua 

GG^12S6 i^lOM 

(See  notes,  11, 2819.) 

Spring  Cr.,  N.  T F-92. l,2l&.2a 

Spring  Cr.,  N.  C M-142 i,4S; 

Spring  Cr.,  N.  Dak 0(^-396 i,ua 

(See  notes,  11, 2815, 2818.) 

Spring  Cr.,  Pa J-828. i.sr 

J-n838L LSr 

Spring  Cr.,  S.  DaK 00^356 i,l£ 

GO-843 1,  lid 

(See  notes,  11, 2815. 3819.) 
Spring  Cr.,  Tenn. AA-127 i,k6 

AA-250 1,4* 

Spring  Cr.,W.ya EE-IO i,St< 

Spring  Cr.,  Wyo G(r-608 l,»a< 

OG-909 i,2lS3 

GG-lOa 1,130 

(See  notes,  11, 3820.) 

Spring  Fork,  Ohio DIM70 i.» 

Spring  GulleyCr.,S.C...  N-96 i,4>> 

Spring  Hill  Cr.,  Mass B-181 J.r^ 

Spring  Lake,  Ga O-309 i,si: 

0-34S i,S'» 

0-«5 i,» 

0-«6 i.»* 

0-489 ta 

Spring  Lakflb  nu 

(See  notes,  11, 3837.) 

Spring  or  Hermaphrodite 

Cr^S.Dak. QQ-9SI i,ia» 

Spring  B.,  Ark.  and  Mo..  Y-33 l&a 

Spring  bI,  Okla.,  Bans., 

and  Mo Y-ll U^ 

Spring  Bun,  Pa. J-79! i,s: 

Springs  Cr.,  Nebr. 00-989 i.  wa: 

Spring  Warrior  CrnFla...  Q-2 1«<^1 

Spruce  Cr.,  Fla P-iOl **»•- 

Spruce  Cr.,  Pa. J-fl66. i.ST 

Spruce  Bun,  Pa J-841 ^^'^ 

Spunk  BTn  Bonn. KK-ia U'*3m 

SpnrwtaikB.,Me. A-3M t* 

Spuyten  Duyril  Cr^  M. 

Y K-a6 urr: 

Bridges ti»2SS 

Harbor  linee iI,S» 


[^laMttlS^^rtc?']     OEKEBAL  FINDING  UBT,  VOLS.  I  AND  H. 
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District         Vol.  and 
and  No.  PASB* 

SaiidyHbQkBi,lfX(oaiL).  CWJO 1,374 

Harbor  linei il,2M) 

Sandj    Hook  BntianM, 
New    Tork  H^   N.   Y. 

(rcmoTml  of  wneks) F-lOfr-b 1,986 

SandjHooktN.J.! 

^ort» 11,1806,1881 

Sandy  Hum  CFnN.C M-ail 1,456 

3M»dylAk» (HH) 1,1070* 

iandy  I^alce  Dam  (HH): 
(S«o  notes,  tt,  3828.) 

landy  lAJce, Ga. 0-475 1,686 

»andy  Uek  Crn  Pa. FP-K. 1,1090 

iandyR. (HH). i,1079» 

»andy]L,Mlnn. KK-68 1,1147 

landy]L,OnK W-78 1,1893 

3and3r]L,S.C N-168 1,800 

Sandy  Run  CTn Ga 0-61 1,688 

Sandy  Run  Crn  S.  C N-106 1,800 

9andy Run, Ga. o-«6 1,633 

tanf Olds  Cr^  Mo 00-1466 1,1085 

3an  Ftenando,  F.  I YY-106 1,1686 

SanFrmnctacoBnCaL....  TT-136. 1,1666 

UU-3 1,1577 

Appro. 11,2800 

Bridges 11,2280 

Harbor  lines 11,2280 

WreclM tt,2276 

San  FrandscOi  CaLi 

Forts 11,1796,2005 

San  Franciaeo,  CaL,  let 

district. TT(witti  niap)l,1553, 

1656 
(See  notes,  U,  3840.) 

Appro 11,2800 

San  Fraadsco,  CaL.,  8d 

distrleft. lTU(wltbinq;>)M876, 

1677 
(See  notes,  11,2840.) 

Appro. 11,3800 

San  Fiandaco  B.  and  B^ 

CaL TT-16. 1,1665 

SanFiandscoB^CaL....  TT-16. 1,1668 

(See  notes,  11,3840.) 

Appro 11,2287,2800 

Bridges i U,2829 

Forts 11,1706,1801,1809,1814,1828,2006 

Harbor  lines U,  3366,2200 

San  Fiandsco  H.  (Soutli), 

CaL TT-17-a 1,1561 

SanGabitolE.,Cal 88-16....  1,1643, 1646 

Bridges U,2229 

Sancanum  B^  HL jj-4 1,1234 

NN-2.... 1,1849,1366 

San  Giegoflo  Cfn  Cal TT-18. 1,1666 

San  JTadnto  B^  Tci.i 

Harbor  lines 11,2380 

San  Jadnto,  Forti 

Harbor  Uses 11,2266 

San  Jacinto  B^  Tex U-16 1,736 

Bridges 11,2329 

Hartor  lines 11,2266 

30462'— H.  oDc.  740, 63-2— vol 


District 
and  No. 


VoLand 


manto  Ba..  Cal TT-73- 1,1556 

8«n  Joaquin  R^  Cal UU-e 1,1677 

UU-6-a i,1878 

(See  notes,  ii,  2840.) 

Appro 11,2300 

Bridges li,2239 

Debris U,  2041,2108 

Wrecks.. ^ 11,2376 

San  Joaquin  R^  Cal^  Old 

B.Braneli. UU-6-o 1,1680 

San  Joaquia  R.,  Cal.  (see 

CaL  Dftbcia  Comm.) 1,1580 

San    Joaquin    B^    Cal. 
(Stockton  and  Mormon 

Chans.) UU-6-b 1, 1579 

San  Joaquin  Valley,  CaL.  UU-6-g 1,1583 

(See  notes,  ii,  2840.) 

San  Jose*  P.  I. YY-139 1,1686 

San  Juan  &•  P.  B YY-3....1, 1685,1687 

Appro 11,2287,2301 

Bridges 11,2229 

"Cristobal    Colon,"    re- 
moval of  wreck 11,2041,2116 

Forts 11,1823 

Navlgatkin  rules 11,3041,2106 

Wrecks 11,2276 

Sankaty  Head,  Blass.:  * 

Wrecks 11,2278 

Sanke  Cr.»  Bfinn JJ-44 1,1234 

San  licandro  B.,  Cal TT-A5. 1,1555 

Bridges 11,2229 

San  lisandro  Cr^  Cal TT-M 1, 1555 

San  liorenso  Cr^  Cal TT-64 1,1555 

San  Luis  OMspo  H^  Cal. .  88-28. 1 .  .1, 1543, 1551 
(See  notes,  11, 2839.) 

Appro 11,2300 

San  Luis  Pass,  To. U-35 1,735 

aanBIaico8B.,Tez U-62 1,735 

SanBfateoCrnCaL TT-18 1,1655 

8anBUteoR,Cal TT-18. 1,1561 

8anBfateoSlou8li.Cal...  TT-19. 1,1656 

8anBIIfuelB.P.I YY-94 1,1686 

SanMlfuel  Bayou,  La....  T-3-hh 1,717 

(See  notes,  11, 2806.) 

San  Pablo  B^  cal TT-61 1,1556 

TT-104.. .1,1556,1565 
UU-3 1,1577 

.„^^  0,2300 

Appro \\   'Kmt\ 

Harbor  Itoee "»2280 

SanPabtoB.P.I YY-l^ 1,1^ 

SanPabtoCr.CaL TT-^ 1,1556 

San  Patrldo  Bayou, La...  T-»-ll 1,717 

(See  notes,  II,  2805.) 
SanP«l«>H.Cal 88-20-b ,W49 

Harbor  lines "'***' 

^k. "'^« 

San    FMio    (Inner)    H^ 

^^^^  ii  2380 

Harbor  lines ;^*;V'*',  t«2 

SanPoUB C^-J) VS2 

Ban  Poll  B.*  Wash XX-114 i,i666 


8A 
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District         Vol.  and 
and  No.  page. 

SaalUfMlCr^CaL TT-ia7 i,Uf8 

Bridgai U,2E» 

S«nBafMlGr.or]L,Cal..  TT-137 i,l«B 

S«nSalM|]L,T«s U^SO 1,736 

San  Sebastian  R^  Fla.i 

Bridges 11,2229 

BanSlDMonBnCal S8-ao.... 1,1549, 1552 

SanteAiwBnCal. 88-14. 1,154S 

aaiitoBarlM,Cal 8&-35. 1,1543 

B8-25-l> 1,1551 

SftiiU  BarlMua  Chan,  and 

H.,Cal 88-25. 1,1561 

(8ee  notes,  11,2839.) 

8anUClarsB.,Cal 68-23. 1,1543 

SanU  Cnu  B.,  CaL TT-11 1,1557 

(8ee  notes,  11,2840.) 

8uitaCnuH.,CaL TT-U 1,1555 

(8ee  notes,  U,  2840.) 

Santa  Fa  B.^  Fla. P-3S^ ...1,571 

SuitaBiarteB.,Cal 8&^. 1,1543 

SantaBlIonlcaB.,CaL....  88-22. 1,1548 

(8ee  notes,  U,  2839.) 
Santo  Bosa  Sound  Cliann 

Fla. Q-81 1,ea4 

Appro U,2203 

Santa  TnaiB^tCaL 88-26. 1,1543 

jGa.: 

Bridgai t U,2839 

B.,S.C N-101 1,499,511 

Appro 11,2208 

Bridges U,2229 

SantM  B.  to  Charieaton 
&,  Inttndlnc  Owendaw 
Cr.  (Inland  watarwajra).  N-202 1,500 

SanttamB.,Orar WW-^..1,1615^1M0 

Sapdo.  Ga..  to  Doboy  (to« 

■tdaronto) 0-210^ 1,549 

SapeioH^tCUL 0-199 1,634,540 

SapeloB^^Ga 0-199 1,584,549 

Sapalo  B.and  &,  Ga.t 

Appro 11,2398 

Sapalo  Sound,  Oa. O-lOO 1,534 

Sappa  Ctn  Kans.  and 
Nebr OG-1305 1,1085 

(8ee  notes,  11, 2822.) 

Sappho  B.,Ga. 0-334 1,535 

Sappony  Cr.,  Va. L-319 1,413 

Saauetto  Bayou,  La. 8-586. 1,686 

Sara  Bayou (HH) 1,1071* 

Sara  Bayou,  Ala. It-43 1,646 

Sara  Bayou,  La. 8-269 1,663 

Bridges 11,2144 

Sarah  Cr.,ya. K-299 1,375 

Saianae  B.,  If .  T Z-8S 1,177 

Saianae  B.,  If.  T.  (hai^ 
bor    of    refuge.    Inner 

bay) E-88 1,205 

Sarangani  B.,  P.  I YY-160 1,1686 

l.,Fia P-290 1,671,599 

Appro 11,2898 

Paa8,FtaL P-389. 1,671 

SaremCr.,N.C L-a06. 1,418 

Sarpy  Cr.,  Mont. 00-705 i,lQ9D 

(See  notes,  11, 2817.) 


District         Vol  i=: 

NOb  pB<> 

A-221 > 

Appro .' ilis; 

( 


...J  r:- 


.) A-ei 1.* 

SMoacna  Cr^  If eilr.x 

(See  notes,  11, 2822.) 
Saaaatraa  B.,  Md J-509... 

Wreoks 

SatiilaB.,Ga 0-I63 i'>^n 

Appro t.  ii-c 

Bridges ii,2»2236 

SatlnaaBnP*B YY-0 i.i^ 

Sataop  B.,  Baat  Brandi. 

Wash. XX-is I  ;fis: 

Sataop  BnWaah. XX-17 l  .;= 

Sauenvelna (HH) iiTf 

Sangatuck  H.,  Conn D-79 ti^ 

Saugaluek  H.,  BOch 00-15 i.iX 

00-21 Lir 

Appro i:,iy 

Navjgstioo  ndes ii,aLm  :.»^ 

SwigaUickB.,Conn. D-78 x  u 

D-79 L  •'' 

(See  notes,  II,  2191.) 

Appro a,^ 

Bridgai i;,^' 

SainmieaH.,lf.Y E-63 > 

(See  notes,  11, 2708.) 

Appro ii  S- 

Wrecks n.:^' 

SaugUB B., Blaaa B-109 '^7  < 

(See  notes,  U,  2984, 3785.) 

Bridges ii.n 

SankBapUa (HH) t.j'' 

SankB.,MlQn KK-135 i.  .^^ 

SaukB.,.Waah XX-«3 i.'^ 

SauH  Sto.  nana,  Bfkdli. 
(ses  SC  Mary  B.,  Midi.): 

Harbor  Unas t,2^ 

Saiiiid«nCr.,N.C M-288 ^-^ 

Sauaal  Cr.,  CaL TT-59 i.'' 

SMilyCr^Ata AA-5d i^ 

Sanvage  Bayou,  La. 8-142. '-^ 

Sauvlea  IsMs (WW-4) L  >  *" 

SavacaOr.,Oa. o-3tt ^.^^ 

(HH) t."' 


( 


water  routo 
Savannah,  GtaM 

Appro.......! 

Bridges 

Forts 

Harbor  Umb.. 


)...  O-2-g. 


.L> 


D.2P 

C.l» 

A.:^ 


NaTigfttkmrolea li.2H:  -» 

Wreoks i.-* 

.  O  (vith  iB«p}.i ' 


(Bee  notei,  11,2798.) 

Appro... 

Savannah,  Gan  to 


.il.l* 


"»»- 


Navigation  mlea iI.JN!-< 


tee 


puSUttSii!  rt?"]     OB^TBBAL  PIKDIKG  UBT,  VOLS,   I  AKD  II. 


Sc 
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Dtatriot         Vol.  and 
aadNa  page. 

ivmnnali,  Ga^  to  LMd». 

•ffle.a«-(ii««nny)....  0-».ii. i,m7 

iTUUMH  lAka,  Md J-we i,8» 

i¥Uiiialft]L,Gs. O^ 1»  533,537 

ifBonali  B.  and  B^  Gs.f 
(Seei]ot«,ii,3nB.) 

A^Plwo u, 

Bridgw ii^ 

Harbor  Unas 11,2380 

^ncka 11,2277 

ifuiiiaIi&,Gik 0-2 1,538,537 

mmali  &,  8.  C.i 

IHma,  prfrato. 11,2250 

ivmnnali,  Tnuk AA-IB 1,866 

**annah,  Tenneaaaa 
Old  Htwasaaa  Ba^  Oa. 
tnd  Tniii.  (canal  eot^ 
leetliiff    Um    haadwa- 

»»> O-a-J 1,547 

ivamiali    to   Anynsta* 

Sa.,  Savmmali  R. a-2-o 1,542 

iraton (HH> 1,1079* 

iwKllUN.T. B-« 1,177 

twiiifflBrmiicli,BId. J-^OQOl 1,388 

iwmlli  Brook,  N,  H. B-30 1,» 

iwmOl  Cov%  HdL J-sao 1,333 

iwBIBl€)rnir.J G-16 1,247 

iwiiilDCr.,Md. J-^IA. 1,336 

J-llW. 1,330 

iwney  Cam,  HdL J^ioe. 1,832 

ftwxieys  Cr^  8.  C N-ias 1,500 

twaanca  Cr^  Hahr 00-19M 1,1035 

twyerBand. (HH) 1,1079^ 

kwyerCr^WlM 

Bridgea. U,2230 

ul8l8ld.H,Ta j-7. 1,381 

•xton,Mlim VLr-10. l,ia» 

■nlIie,II.Y F-f8- 1,«7 

eaffoidCr^lId J-ia70. 1,340 

talpCr.,S.Dak. 00^901 1,1032 

(S«exuit«B,  11,2810.) 

eataquada  C^r^  N.  T BB-18...  1,1408,1512 

eammd.  Fort.  M a 11,1804,1841 

eapaCr.Swamp,8.C...  N-« «,<» 

cappooaeB <WW-4) 1,1«17* 

(B«eiiot«B,  11,2841,2844.) 
cappooae   B.   and   Cr^ 
Oi«K.i 

(8MXioteB,ll,2844.) 

cappooaa  B.,  Ota^ WW-20..1, 1615,1M1 

cappooae  Cr^  Oi^ WW-2e 1,1W1 

earboronsliB^Ma. A-aOS li» 

eartet  Brook,  Maaa B-16 i,W 

cbackelfordBrnMo  OQ-170 1,1036 

CHBBMBBBOBN,' 
AS8T.  EBGB.I,.T., 

RobartlBdaz. 1,9 

CBBBBCBBBOBiir' 
BOLDBN  B.I 

Robartlndax. 1,9 

cblageia  Cr^  Nabr. .. . . *  .*.  gGMOO 1, 1«B 

elu)daekCr«ll.T..  E-49 *.177 

clioflildB.,OiaK...  W-Sl i>lM8 


Dlstrlot  Vol.  and 

and  No.  page. 

Schoodle  B^  Ma A<>4S. 1, 27 

BehoolCr^Kana 00-1285 1,1085 

(See  notea,  U,  2823.) 

achooi,  Bnctnaar 11,2030,2003,9067,2065 

Bclioolat  CMBcara't 

Bnglnaar  eqalpment 11,3041,2138 

Sebool,  U.  8.  Bnglnaart 

Bettanataa 11,2038,2042 

8cliooii«rBayoii,La 8-733. 1,687 

Sekooiia*  C^^  B.  C M-UO 1,466 

Bcliooiicr  Cr^  8.  C N-17 U4M 

N-21 i,<99 


Navigation  roka ll,20U,21O7 

8clmberBiiii«Fa J-«81 ^'^ 

BcliultaCT^BIoiit. G(M88 «,M» 

(See  notea,  11, 2816.) 

Bchuylar,  Fort,  N.  T "'^'^?S 

Bchuylklll  Canal (CC) h9i^ 

Schuylkill  B^  Fa. H-20 ^'^'^ 

BridgM. il,«eO 

Harbor  llnaa JJ'SS 

Wrecka **'^ 

Scbwaben  Cr^  Pa J-«00. *»^ 

Sdencaa,  National  Acad- 

"Xeys. 11,2041,3120 

Sctoto  B.  (moutli  of )  to 
UttioBIartotta,01iloB.  DD-iM /'^ 

SdotoB^Ohlo (CC) Yoto 

DIM46 >»®™ 

Betoto  B^  OHIO  (Porta- 

mooth) I>I>^ I'^iX 

SdtuataB^Maaa B-l«l ^'^'^ 

(Sea  notea,  11, 3785.)  ^^  ^^ 

^VVn •-••■• .'..1,688 

8cortonH.Cr^Haaa B-183 

Scotetai     Bonnet     Tboi^ 
orMB^»n,S.i.t  .U,  3171,2230 

Bridgea VV4'*'*  1.836 

8«otolunanCr.,Bfd. J-«»- (^ 

Scotland  Cr^  Bid. ^^^' y^ 

««>«Cr^Va. JSH^"*"...i.WW» 

8«ott8Bliifl SS  ....1.1*1 

B«ott8  Coiia,  conn. ^- ,,83 

ScotUCr^La....:  •-  •—  ^\^ i,271 

SwUmOt^V**  U,2330 

Bridgea (HH).' *'"^"^ 

acotUtandmP-  •••"••  5^1105 1,830 

««*tUI.owrf  »««»»•**•  ^*  Vv-66 IplfiW 

■«ow  Stong b.  <>»^ oG-1881 1,103* 

SeHbnar  Cr.,  »»i;  V 

(See  notea,  11,  «**•>  U,19e0 

S«itwBn,Fort.O»--;:; '^u *»M7 

Scrabliy Bluff  <^;r"* j-^78. *'337 

Scrub  Gteaaa  Cr- P» \\  (cC) *»*1^ 

ScuJlletown Q.141 1,634 

BcullaCr^G*-.- -••••••""  j|^ 1,454,457 

Scuwwnons  »- '*•  *^  ; ; »!»»» 

Appro 


St 
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District         Vol.  and 
and  No.  page. 

StMT  Cri»  Litt  Fork,  W. 

V« £8-166 1,064 

Bte«rCr.»W.V» BB-ld4 i,964 

SteheklnR^WastL XX-116. i,16S6 

Steilacoom    Cr.    Wato^ 

wayst 

Biidgta il»»»»2M5 

Harbor  Unas 11,2910 

StalltacooiaCr.,WiMli....  XX-66 l,i«56 

Stamacooim  Waah XX-K 1,1696 

BtaHUtatcliMK^FIa P-aM. 1,673 

StalnaCr^Mo OO-Utt UUm 

Stdnwaj,  N.  T.i 

Harbor  Unaa 11,2300 

BtekoaCr^fiUC 0-16 1,683 

StcitaL (HH) 1,1079* 

(WW-3>..... 1,1617* 

Btammar  Riiiit  Md J-UffX 1,839 

8t«miic(HH): 

(Bee  notea,  il,  2838, 3830.) 

StOTttnglliuifPn.....' J-787. 1,817 

Stemborgan  Sloofflit  Cal.  TT-33. 1, 1666 

Btanttt  C^r^  8.  C N-8 1,400 

SteubanH^Ma A-37 ....1,37 

Bleabanvnia (CC) 1,010* 

StenbenvUla^OlBlo. DD-386 1,061 

(Bee  notes,  U,  2813.) 

Harbor  Unas il,3300 

BtevanaCr^FIa P-33S. l,6n 

StevanaCr^Mo. 0€hl441 J,10S6 

(See  notes,  11,3838.) 

Slavana  Cr^  8.  C O^ 1,683 

Btavana,  Fort,  OraB*t 

Forts 11,3018 

BCavenaona  Bayou (H^) 1,1070* 

StawartCr^Cal TT-141 1,1556 

BtawmrCCr^W.VA BB-173 1,084 

Btewarta (HH) 1,1070* 

BtlakLodgaG^Mont....  O(M04 1,1030 

(See  notes,  ii,  3817  ) 

BtUdnaR^AlMkA XX-133 1,16S6 

BUtagiiunlShK^Wftali...  ZX-80 1,1666 

XZ-6»^ 1,1664 

Appro 11,2301 

Bridges U,2233 

SlfflIialn,GA. O-408 1,686 

Still  Pond  Cr^Md. J<6<)6. 1,384,850 

BtfUPondH^lid. J-606w 1,860 

Stffl  Pond,  Sid. J-606. 1,884 

Stmwalar. (HH) 1,1070* 

StlilwatarR^Bioilt. GCMSTO 1,1080 

(See  notes,li,  8817.) 

SUUwanCrnW.Va EE-185 1,064 

Btinldnc  Bayou,  Lb. 8-^7. 1,681 

8tlnldnffK.,Wyo. QQ-^BO 1,1030 

BttnattCr^Ky DD-76 1,050 

BtiilaonCr^Mo G(}-66 1,1026 

(See  notes,  U,  3818.) 
BtMIng (HH) i,1079* 

(Bee  notes,  11, 3828, 38aa) 

8tlrTUpRun,Md. 7-080. 1,838 

Stoekbffldga  H.,  FW  R^ 
Wla MH-31-0 1,1816 


District         Vd.fl)d 
andNoL  paga 

CHH) J,U» 

BCockIald.CluuwFI»....  P-106. i,fiO 

BtoekpofftCTMN.T K-48 1,177 

StockaCr^Va. K-366 i,S5 

BtocktonChmn^CaL UU-a6 1,1537 

(See  notes,  11, 3840.) 

BtoektanCr^Tsiiii. AA-87 i,M 

BloektonH.,lia. A-IQB 1,38,« 

Appro fi,2S7 

BtocktonaBiandi, !!•...  QG^ 1, 

(See  notes,  11, 3813.) 

BCona  Coal  Cr.f  W.  V» E&-81 i, 

BtonaCrtGa. 0-846 i,5S 

0-847 1,535 

BOona  Cr.,  milai DD-801 1,W 

BtonaCr«fFa..... J-587. 1,335 

StonaC^r^Va BS-106 i,9» 

Bton«,Foit,N.T li^UA 

BtonaHafenH^WIaL MM-3l-b 1,13S 

StonalionaaCaveblld....  J-U64. 1,3S9 

Bridgea ii,2B3 

Stone  Houaa  Crn  Flaw P-lQfi. 1,5^ 

8fouaHonaaCr«,Kaii8...  00-1303 i,UB4 

(See  notes,  11, 3831.) 

Bloua  Mpuntaln  Cr^  Ga.  O-3S0 1.535 

Btona  Ri^  Tann. AA-858 i.a» 

AA-aSO i,S! 

BOonaa,  BuHdmc. 11,  3010, 3» 

BtonaaCr^N.G M-808 U4» 

BKmeSlouffli. (HH) J^VKT 

BtoneyCr^lfd. J-1106l i.39 

Ston^C^r^Fa. 1-606. i,3» 

Btoney    Laka    !•    Laka 

mieliigaii,  Mkk OO-40-b i,l« 

Btoney  Pt^  Obloi 

WieokB ll,27r 

StonayR^AIaakB. XX-174. 1,168I 

Stontngtcin  a.  Conn,  „ . .  0-3 1,141,113 

(See  notes,  11, 3788.) 

Appro li,9B 

Forts 1I,1S:4 

WiaekB «,»: 

StmUngUm  Ki,  Bfa A-67 f,ir 

Blono  Bmt  near  Cbailaa- 

ton,S.C N-^lfr-b^ 1,535 

Blono  B^S.C N-316 l,aoo,S5 

Appro 1I,S2S 

Stony  Brook  IL,  tnaiud- 
Int  Porpolaa  Cban^  N. 

Y F-30. I,215,ai 

Stony  Brook,  Bl98a B^CS J,« 

Stony  Cti^  Conn T>-82 1,141 

BxUgas li. 

Stony  Cr^Ky DD-8 f. 

Stony  Cr^Mleli PP-133L 1,1<3D 

Stony  Cr^Minn KK:-123. I,1M» 

Stony  Cr.,N.T K-16 l,in 

RR-66 i,I«6 

Stony  Cr..Pa. rF-25u l,iiW 

Stony  Cr.,  B^  Conn D~53 1.15 

Stony  Cr^¥a L-816. t4i3 

Stony  ForicKy DU-IU um 

Stony  FOtk,Pa. J-7B7. !,» 
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District         VoLaad 
■  and  No.  page. 

^«n*^  Lwdlng (HH) 1,107»» 

;^?-«y DD-191 1,960 

'S?,"^*" J-mi i.840 

^&m u^jai 

Harborlineg U,2»0 

^"*^ .*.*.*.'.'."*!!!!!.*!'.!'.!l!ii.2277 

~°*^Va K-288 1,376 

«^Bttli.M4 j-1221 1,840 

wen.  Fort. 11.1886 

•«flFt,V«.i 

Harbor  liiMe 11,2380 

•rer  ShoaJ,  w.  j.  J^' 

"•-••- H-3-0 1,287 

itonCNKy. ijij^ao ,gag 

•<WoekaCr,V« l^is 1,413 

■**•* (CXJ) 1,010^ 

adelL,01ilo DI>-«43 1,9«2 

MlowCr.,Monfe GO-«aS 1,1030 

«m^G» o-^» 1,883 

adweu  Cr^  MmtU  and 

^D»k OG-747 1,1031 

(866110168,11,2818.) 

aflerBa7oii,La S--I90. 1,«86 

acSlougmCal UtJ-«6 1,1677 

aklt  Cr.,  Fb.3 

Bridges 11,2281 

aUottoBnN.C Ur-329 1,486,495 

Appro 11,22B2 

AUowtngB^N.C M-21 1,464,488 

(86Bnot6fl,U,27Q7.) 

Appro 11,2303 

aUow  BayoQ*  Laut 
(866  not68, 11,2805.) 

aOow  Cr.,  MA. J-1078 1,389 

Bridges 11,217»,3281 

aUow  Cr.,  ICont 00-664 1,1089 

(S6eiu>t«B,il>3sie.) 
lamokBwa  ^s 

(See  notes,  U,  2841.) 

lamoktn  Cf  ^  Va J-«1Z 1,335 

i^iiaslc»Cr^^'Kl>ui KK-164 1,1348 

HanlM  Ilt»»«^  Mo GO-223 1,1030 

Hanks  CTnMd. J-195. 1,332 

liarkB»yoa,La B-^M. 1,687 

harkB^«»- P-»2. 1.W0 

tiarkluN.J Q-50 1,247,266 

tiarks  cr.,  Kahs 00-1360 1,1086 

(See  notes,  U,  3833.) 
larps  Uld.  IAKl&tlioiiae» 
MLd.: 

WreckB "'«77 

larpcown   to  Delaware 

Canal I-4»-« If  309 

iaverCr.,Pa J-864. 1,337 

fcav«rsCT.,Pa J-«4 1,337 

iawB.,Md J-879 i,334 

lawneetown (CO) 1,W0* 

lawa  (^ve«  Conn D-9 1,141,140 

Harbor  lines A  3360 

i»waCrr.,S.C N-242 1,M1 

i»waCr.,Va K-239 1,37ft 

i&wal&eeiiB«BIau B-49 *»» 


District  Vol.  and 

and  No.  VH^' 

Stielioygan  H.,  Wis MM-31<a 1,1338 

Appro 11,2288 

Logs,  floating  of. 11,3041,2109 

Navigation  rules 11,2041,2108 

Wrecks 11,3277 

SheboTgamitng €;r.»BIIeli.  PP-74. 1, 1419 

Slieboygan  B.,  Wis MM-81 1,1397 

Bridges ll,»3l 

Logi,  floating  of. 11,3041,2109 

Sbeenjek  B.,  Alaska XX-315 1, 1666 

SbeepCrnMont OO-^l 1,1029 

00>739 1,1030 

(See  notes,  U,  3816,381b.) 

Sbeep  Cr.,  W70 GG-1088 1,1033 

(See  notes,  11, 3830.) 
Sheep  Fen  Hill,  Va.i 

Wrecks 11,2377 

Slieepscot  B.,  Bfe A-199 yh^ 

Bridges "'^ 

Staeepshead  B.,  N.  T F-102 *'216,^ 

F-78Hk 1,330 


Appro. 


.11, 


Harbor  lines |J'^ 

Wrecks "'^"^ 

Slieepsliead  Hn  Bf d J-180 j.» 

Shelbame  B..  Vt E-114 ,iw 

Shelby  Cr..  Ky DD-249 ,«" 

SheUhlne  Crn  Oa. O-806 !.»» 

SheU  Bluff  Cr.,  Ga. O-206 !,»• 

ShenCr.FIa P.-261 -1.^ 

SheUCr.,Nebr 0(K966 1, 10» 

(See  notes,  11, 2819.) 
SheU  Cr.,  N.  Dak GO-WS 1, 10» 

(8eenote8,U,2816.) 
SheUCr.,Wyo OG-606 *,  10» 

(Bee  notes,  U.  2817.) 

8heUl8ld.B.,La. S-324. *»«» 

8henisld.PMa,La B-667 .i.» 

Shed  Bun,  Bftinn KK-111 U^^ 

Shenstone  Cr.,  Ga O-340 1,^ 

Shelter  cove,  Cal TT-131-a ,  !«« 

Shelter  cove  Cr.,  Cal TT-155. 1,1«J 

Shelter  cr.  Bans GO-1346 1,103* 

(See  notes,  li,  8823.) 
Shelter  Cr.  N.  Y-x  «-- 

Wrecks "'^ 

Shelter  Iskl.  Sound,  N.  ^^ ^,^^ 

siiter'i^^'o.:::::::::::  u^^:'-- «»«« 

Shelton,  Wash.!  ^  ^^^ 

Harbor  lines •"^* {"»»  833 

8hemB.8.C N-907 1,M0,823 

Shenandoah  B.  Va.  and 

W.Va 

Appro •- 

Shenango  B.,  OWo  and  ^^^ ^^^ 

^*":;.r;*"^Hi« DD-416 i,«62 

Sh^hCr^Ohlo D  J  j^^ 

Sheridan  Ft.. ^.;- "<  ,177 

8hermanCr.N.T • ,33^ 

Sherman  Cr.,  pa. -  ^  ^tgJ 

SfMoaakBnn,^ j-88d.... 


.1,878,389 
...U,2»l 


Sh 

3020      INDEX  TO  EBPOBTS,  CHIfiF  OF  EKGINEEBft,  TJ.  8.  ARMY,  1866-U'i:. 


District         Vol.  and 
and  No.  page. 

SlMtnekaC  Ri^  Conn. D-14 i,Hl 

81ie7afime]L,N.IIak.....  KK-186 1,1248 

8tiiawasaea]L,Bfieli. PP-«Q. 1,1410 

PP-»-a. 1,1438 

SliteldB*  Bils.  Gen.! 

Monument. U,  3040^2005 

Stalnsle  Cr^  Mttm. KK-185 1,1348 

Stalncle  Cr^  Va 1^187. 1,413 

SblnxMeock  B.,  N.  T F-nSl 1,316 

81ilimeco€kCaiul,N.T..  F-». 1,315 

Bridges 11,3381 

SlitpIsld.H^lIlas. R-86 1,671 

(See  notes,  11, 2803.) 

Appro *. 11,3394 

ForlB 11,1806,1970 

Wrecks 11,3377 

Ship  Isld.  flU  Bllasn  to 

Gulfportw R-87 1,673 

Sblp  IskL  TL  and  Pus, 
Mlsa.! 

Appro 11,3294 

Ship  IskL  Paas,  Bllas R-86 1,646,671 

Ship  IskL  to  BUssiaslppl 

CltrH^Mtos R-88-a 1,671 

Sblplaiul (HH) 1,1079* 

Shlpman  Cr^  Cal TT-lfiO 1, 1S56 

Shlppen  Cr.,  Md J~460 1,334 

Shipping  Cr^  Md J-406. 1,334 

Slilp8taoaIInlet,Ta L-48 1,411 

ablpyanl  CTn  Md J-474. 1,334 

J-491 1,334 

Shipyard  CrnS.C N-306 1,523 

Shipyard  Cfn  Va L-133. 1,412 

Shipyard  R^  S.  C N-306 1,500,623 

Shirley  Gut,  Mass B-112 1,70 

Shirtpond  Cove,  Md J-^62. 1,331 

Shoal  Cr^  Ala AA-^1 1,848 

Shoal Cr., Ala. and Tenn.  AA>215 1,850 

Shoal  Cr^Ga 0-23 1,638 

O-308 1,534 

0-386 1,535 

Shoal  Cr^  Md. J-359. 1,338 

Shoal  Cr^  Mo 00-143 1,1026 

OQ-192 1,1026 

(See  notes,  11, 2814.) 

Shoal  Cr^  N.  J.s 

Appro 11,2290 

Shoal  Cr^Tenn AA-187 1,849 

Shoal  H.,  N.J CM6 1,263 

Shoal  H.,  N.  J.,   Sandy 
HookB CM6 1,247 

Shoalwater  B.  to  Colum- 
bia R.,  Ores XX-2-a. 1,1657 

Shoalwater &•  Wash.....  WW-69 1,1653 

XX-2 1,1665 

Shoalwater  R.  and  H., 

Wash XX-9 1,1667 

Appro 11,2301 

Shoatman  Cr.,  Mo 00-150 1,1036 

Shoe  Cr.,  S.  Dak 00-^809 1,1027 

Shoe  Heel  Swamp,  S.  C. 
andN.C N-37 1,409 

Shokokon  Sloush (HH) 1,1079* 


..1. - 


District        V(4  c^. 

and  No.  i-^. 

ShOMsrhoaie  Cr«,  Ga 0-3B1 i.^^i 

Sbonsanunga  Ctt  Kans.  GO-1380 i.  t* 

(See  notes,  11,2838.) 

ShonklnBar (GG-2) LifV 

Shonkin  Cr.,  BfOnt 00-SS3 l,r?- 

(See  notes,  11, 2816.) 

Shooters  laid.  Chan.,  N. 

T.  and  N.J G-33 itr 

Shootors   laid,  (ohannai 

north  of) G-27 :,2. 

G-27-<L ;2i 

Shooters  laUL,  N.  T.t 

Harbor  Unes ii,2» 

Shootman  Cr.,  MO.S 

(See  notes,  U,  3814.) 

Short  Cove,  Md J-496. i'* 

Shorter (CC) is* 

Shorter.,  Ate AA-^SI l^*- 

Short  Cr.,Ky DD-75 i  x 

Short  Cr.,  Montw QG-6iA i  ..> 

(See  notes,  11, 3817.) 

Short  Cr^N.C lf-106 iv: 

Shorts  Cr.,Md...« J-13Q1 i- 

Shoshone  R.,  Wyo GO-6S2 j,i.* 

(See  notes,  U,  2817.) 
Shovelful  Shoala,  Maas.i 

Wrecks 

Shcadcr  Branch,  Pa. J-686..... 

Shroveport,  La.i 

(See  notes,  11, 2807.) 

Appro iL^S 

Shreveport,  I^a.,  and  Jef- 
ferson, Tei.  (waterway).  T-18-a I- 

Shreveport,  Red  R. X-28-e. i^ 

Shiewabury  R.,  N.  J (^-48 i,^:> 

(See  notes,  U,  2798.) 

Appro -  i'« 

Bridges :.  - 

Harbor  lines i  -> 

Wrecks l  S 

Shrewsbury    R.,    N.    J., 

Sooth  Branch. (3-^53 ^' 

Shumac  Cr.,  N.  C.t 

Bridges i:r. 

Shunk  Cr.,  Mich. PP-6. 

ShutesFoilyIsld.,S.C.i  I 

Forts L  -  ' 

8laiialCove,Md. J^f73. 

Sibley (OG-2) :-    ' 

Sibley,  Mo. (OO-l) J   -^ 

Slbieys  Crn  Va.i 

(See  notes,  11,  27115.) 

SlbusayB.,P.I ^.  YY-187 1  ■" 

SlcoffonB.,P.I YY-in -  ' 

Sidney,  Wash.:  | 

Harborlines :  -' 

Skgnsurs  Reach (00-3) 

Signal Corpsillre controL ^'   I 

Sila8Cr.,N.C M-93 •   I 

Slleca  B.,  Ores W-63 

Sllets R., OfC« W-^...liJ!^    * 

SffleryB.»Md l-ixm. 

Sttvet  Cr.»  Iowa oa-3S i  - 

O0-287 L  - 

(See  notes,  11, 2814.) 
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District         V6L  and 
and  Na  page. 

Svenaon  Sioocli. (  WW-2) 1, 1618* 

Swaderick  Cr^t  Bid J-97& 1,388 

Swamp  R^Bflnii. KK-109 1,1348 

Swan  Cr.,  Ala. AA-207 1,860 

Swan  Cr.,  Lake  St.  Clair* 

Hkh PP-IOOl 1,1451 

Swan  Cr.,  Bid J-^1 1,334 

J-A17. 1,335 

J-099. 1,338 

J-1164. 1,389 

Swan  Cr.«  nkli 00-16 1,1377 

PP-TO. 1,1419 

PP-100. 1,1420 

PP-121 1,1420 

SwanCr.,lIinn. KK-107 1,1248 

Swan  Cr.,  Mo.s 

(See  DoteSil  1,2824.) 

BwanCr.,N.C K>12 1,464 

BwanCT.,N.I>ak QQ-AOO 1,1028 

Swan  Cr.,  Oblo. QQ-8 1,1461 

Bridges. 11,2234 

VreckB 11,2277 

Swan  €;r.,S.  Dak QO-885 1,102^ 

(See  noteB,il,  2815.) 

Swan  laid. (WW-2) 1,1618* 

Swan  laid..  Me.  (channel 

west  of) A-227 1,29 

Swan  Lake,  Ga. 0-241 1,534 

Swan  Pond,  Md J-163. 1,332 

Swan    Quarter    B^Deep 

B.,  N.  C.  (waterway) K-37 1,454,459 

Swan  Quarter  B.,N.C....  M-34 1,454 

Appro 11,2292 

Swan  B.,  Blleli. PP-44. 1,1419 

Swan  B.,  Bflnn. KK-85. 1,1248 

KK-118 1,1248 

Swanalwro,  N.  C: 

Appro 11,2292 

Swanalwro,  N.  C,  to  New 

B.(waterwa7) M-286 1,466 

Swanalwro  to  New  K., 
N.  C.  (Inland  water- 
way)  M-286 1,482 

(See  notes,  11, 2797.) 

Swans  Cr.,N.C M-143 1,455 

Swanaon  Cr.,  Bid. K-26 1,373 

Swanton  H.,  Vtw E-123 1,178,210 

Appro 11,2289 

Swaata(Tlie),Va L-16. 1,411 

Swataid€;r.,Pa J-691 1,335 

8watorsCr.,P!a. J-683 1,335 


.1,1030 


a(}-658. 


8-783. 1, 

a(K128 1,1026 


District         Vol  and 
and  No.  paga. 

Sweathouse  Branch,  Md.  J-994. 1, 338 

Swede  Cr.,Kana 00-1265 1,1035 

(Beenotari,ll,2822.) 
Sweeney  Cr^  Mont. 00-711 1, 1090 

(See  notes,  11, 2817.) 

Sweeney*  Cnit,  Ga. 0-3Q6 1,535 

Sweet  B.  Lake,  La. S-495 1,685 

Sweet  Briar  Cr.,  N.  Dak...  OCh-775 1, 1081 

(See  notes,  11, 2818.) 
Sweet  Grasa  Cr.,  Mont. 

(Bee  notes,  11, 2817.) 

Sweet  Lake,  La. , 

Sweet  Sprlnsa  Cr.,  Mo. . 

(See  notes,  11, 2813.) 

Sweet  Swamp,  S.  C N-39 1,499 

Sweet  Water  Cr.,  Ga 0-67 1,533 

0-63 1,533 

Sweetwater  Cr.,  Tenn AA-89 1,849 

Sweetwater  B.,Wyo O(}-1004 1,1033 

(See  notes,  11, 2820.) 

Swift  Cr.,Ga 0-255 1,535 

Swift  Cr.,N.C K-8tf. 1,454 

M-170 1,465,467 

Appro 11,2292 

Bridges 11,2234 

Swift  Cr.,Va. L-151 1,412 

Swift  Lake,  Ga 0-388 1,536 

Swift  Slough (HH) 1,1079* 

Swifts  B.,  Masa.! 

Bridges 11,2234 

Swlnunlnc  Gut,  Md J-167 1,332 

Swimming  B.,  N.J 0^52 1,247 

Swlnomlah      Slough, 
Wash. XX-99... 1,1655,1674 

Appro 11,2301 

Bridges 11.2234 

Harbor  lines U,2260 

Swoid  Bayou,  La. S-494. 1,685 

Syheile  Cr.,  Wyo.t 

(See  notes,  11, 2820.) 

Sycamore  Chain (HH) 1,1079* 

Sycamore  Cr.,  Tenn. AA-165 1,849 

AA-310 1,850 

Sycamore  Cr.,  W.  Va. EE-138 1, 9iH 

Sycamore  Landing. (HH) 1,1079* 

Sycamore  Slough,  CaL . . .  UU-47 1, 1577 

Wrecka 11,2277 

SyMadeGrasae (WW-2) 1,1618* 

Symmes  Cr.,  Ohio DD-350 1,961 

Symonda  Cr.,  N.  C. Ir-283. 1,413 

Syracuse ((X3) 1,910» 


Tabhe  Cr.,  Va. 


T. 

K-ie7 1,374      TaboCr.,Mo 00-1424 1,1036 

K-266 1,375  (See  notes,  11, 2823.) 

h-W 1,412     Tacloban,P.L YY-115 1,1686 
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District         VoLind 
•ndNo. 

TMoma  Ctty  Waterwajrt 

Bridges li,! 

TMomaH.,Wa8li. XX-«7...I,li65,loao 

Appro jifSan 

Bridges 11,2235 

Hailxv  lines 11,2280 

WiedcB 11,2217 

TittBoud,  forts U,iai7 

TacbOanouF*! YY-Ul 1,1686 

TftlrayahB^Wash XX-60 1,1865 

TBlblkiokBi^AlMlai XX-180 1,1666 

TalC0etii»B.,AlMkm. XX-166 1,ii66 

TakotnaB^AISAka. XX-IM 1,1866 

lUcaB^AlMlai XX-124 1,1666 

T»ll»li»tehle  B.  fnun 
numtli  of  Coldwftter  B. 

to  BatMvUle,  Bliss X-KHL 1,701 

TaltoluitclileB^Mlss X-10 1,7B6,7W 

Z-l&«. 1,780 

X-lO-o 1,791 

(See  notes,  11, 2807, 280B.) 

Appro ! U,; 

Bridges 11,: 

WnckB U,22n 

TaOftpoosa  K^  Ai».  and 

Oa Q-60 1,  •11,685 

Appro 11,2204 

TaUlsboekCr^La B-W-y 1,«47 

TallulahB^Ga. O-20 1,683 

Tallr8Cr.,La R-0&4 1,647 

TamaiackBtMlim. KK-^ 1,1247 

KK-a04 1,1248 

Tampa  B.  and  Old  Tani« 

pa    B^    Ha.    (ehanniii 

botwcon) P-288-e. 1,500 

TampaB^FIa. P-288. 1,671,506 

P-28frHfc 1,506 

(See  notes,  11, 2700.) 

Appro 11,2203 

WnckB 11,2266 

Tampa  Bn  Ftau  (north 

channel) P-287. 1,571 

Tampa  B^  Ftau  (south- 

westehannel) P-286. 1,571 

Tampa,  I1a.t 

Appro 11,2387 

Forts U,  1796, 1^23, 1062 

Harbor  lines U,2280 

NsYlgatlan  rules 11,2041,2106 

Wrecks 11,2277 

TampaK^Ftak P-306. 1,571 

TananaB^AIaskm. XX-104 1,1666 

Wrecks 11,2377 

TanaB.tAla8km. XX-131 1,1666 

TansaseootackC^TtPa...  J-823. 1,337 

Tangier  H-tVa. J-4fr^ 1,341 

TMisier  Isldn  Va 7-4fr^ 1,342 

Tangier  Bound,  Md. J-45 1,331 

Tangier  Sound,  Va. J-45-a. 1,342 

Wrecks 11,2277 

Tangipahoa  B^  La S-20 1,681,001 

Appro 11,2204 

Tanner  Cr^  Bid K-^ 1,373 


VoLsad 


Ttemsr  Cr^  W.  Ta. 


and  No. 
....  SB^174. 
....  J-2S7.... 

TtemersCr^Ind DI>-i04. 

TtemersCr«,Va 

Bridges 


....!,» 

,...i,€2 
...11,235 

Harbor  lines ii,S3W 

Wreeks ii.aff7 

Tanners  Ft,  ym»t 

Harbor  lines Ji,ae 

TuionBtialt,F.I. YY-124 i^US 

YY-U8 i,]IS 

J-llO. i,a 

LL-69. i,Ue 

LU-60L 1,116 

TarB^Md. J-a2IL i,33 

Tarboio  to  Bocky  Mount* 

N.C. ]ff-4t-o i,*B 

TarCovebMO. J-llTa. i.ss 

J-IIMl !,» 

Tar€:r.,lfd. J-aiL 1,33 

Tar  Cr^  N.C M-lM i,45i 

TamturnvFa. FF-20L Xvsii 

TarkmCr^tFa IrSL Uc: 

TarkttnCr.,N.c ]ff-« la* 

l^ 

!.« 


.1,12 


( 
of    refuge),    Naushon 

Isld^BIass C-M. 

TarpauUn  Covob  Blass^t 

Wrecks ii,2r: 

TarpauUn  Covob  Naushon 

C-24. i,r 

P-17L i,ir 

TanantCrttFa. L-«Bl i,c 

Tar  B.  (ahote  Washings 

ton,N«€X) ]ff-6e. l,*i 

Tar  B.,  N.C ]f-«-h. i.*: 

M-Ofr-c IC 

Bridges n,SI 

Tar  B.  (Tarhoro  to  Bocky 

lfount),N.C K-45-e. i,ic 

TaR3raD<:r.,Colo OO-IOM i,lS 

(See  notes,  11, 2820.) 

Tan7Cr.,Va. I/-384. Ct* 

TarntownO^N.T B-ao 1,177,^ 

Appro Ii.3» 

TaBnn,Fa. K-a08. IS 

Tasearora  Cr.,  Fa. J-MH i,S 

TatemsCr.,Va Ir-lS2. LG 

TateeCr.,Bj DD-U Lie- 

Tatondui  B.,  Ataska. XX-Vr i,ifit 

Taunton  and  Wejmouth 

Canal,Bfass C-7«^ ii2 

Taunton  Great  B^  Blass.: 

Bridges. fi.rs 

Taunton  B.,  Biass.: 

(See  notes,  U,  2786, 2787.) 
Taunton  B.,  Mass C-OOl l.iflf.ir 

Appro. it.  9^ 

Bridges fl,  SZ 

Taniean  Bajou,  La.t 

(See  notes,  11,2806.) 
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So 
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DirtriBt         VoLaad 
■DdNo. 

Appro U, 

Lilt. 11,3340 

MiliM (WW-3) 1,X«U» 

(See  00(68,11,  SMI.) 
up  (see  Suae  Boats). 

ukeCr^Flft. P-ieSL.-l 1,830 

P-W4. 1,670 

ukeCrnlfont 00-450 i,U» 

00-483 IfUOB 

00^607 i,ioao 

(See  notte^U,  2816.) 
itk0Cr^N.Dftk.t 
(See  notes,  U,  2816.) 

uJuCrnPa.aiidN.T..  J-663. 1,336 

ukeCr^S.Dak. OO-atta 1,1028 

QO-«64 1,1031 

(See  00(0,11, 2316,2310.) 

ukeCr^Tum iiA-Sl 1,818 

udwPt (00-3) 1,1030» 

ukeE^Aluka XX-344 1,1367 

Bridges U,2a33 

uJuE^Mtam. KK-«1 1,1M7 

KK-dS 1,1M7 

KK-a08 1,1348 

KK-«1 1,1363 

lAlu  IL,  N^lir. 00-033 1,1033 

(See  notv,  11,2819.) 
tttke  IL,  North  rork,  8. 

»»k 00-333 1,1(»7 

uke  B^  Orcgn  Wmsh., 

indMaho (WW-3) 1,1617* 

VV-« 1,1608 

VV-« 1,1611 

•^PP«>.. 11,3300 

Bridges 11,3233 

Dam8,prlT»t« U,  2250 

iakeB.,8.Dak 00-836 J,lfl27 

(See  notaB,  11,2816.) 
lake  R.  (WW): 
(See  ootei,  U,  3841,  3843, 
2813.) 
lake  B.,  South  Fork, 

'•J>»k 00-387 i,ioar 

lake  B.,  Wyo.i 

Roads,  military. 11,3041,8110 

lake  Swamp,  8.  C N-334 1,300 

laiepole  Gut,  Md J-140. 1,338 

latch  Cr.,  8.  Dak. 00-^9 1,1037 

icOs  Bayou,  Ftak P-3W. 1,671 

ilabarCr.,Mo 00-1431 1,1036 

(See  Dotes,  11,3323.) 
ilpeCr^Moat 00-^38 1,1089 

(See  notes,  11, 2816.) 

UMlsnM8toiicli,Cal...  UU-61 1,1677 

Bridges 11,2333 

iohoioJshB.,Wash.....  XX-80 1,1666 

XX-fl»-a 1,1664 

XX-80 1,1678 

Appro 11,3301 

Bridgw U,2233 

Harbor  lines U,  3230 


Dlstrlot         VoLaad 
and  No.  page. 

Wnotfialmte B.,  Woah....  ZX-81 1,1666 

XX-63-a 1,1664 

Apffto 11,3301 

BrUces U,3888 

Snokomo  Cr.,  IUiia.i 

(8eoiiottt,il,3833.) 

8llowCr.,Gft 0-223 1,634 

8llowCr.,lA. d-38. 1,681 

Snow  Cr.,  Bid. 00-146 1,1036 

Snow  Hm,  Mid.1 

Harbor  Uhm U,3360 

Say  bid. (HH) 1, 1079* 

Snyl^avM. (HH) 1,1079* 

SoapCr.,G». O-40 1,633 

Soap  Or.,  MonL 00-701 1,1080 

(Bee  notes,  11, 3817.) 

SoapotoDO Branch, Md...  J-1100. 1,830 

8oboaH.,F.B. YY-8 1,1386 

Socaatoo  Cr.,  8.  C N-7 1,409,604 

Boddy  Cr.,  Tenn AA-183 1,840 

8odBllQ,Md. JH)64. 1,338 

8ohomCr.,Taiisi AA-130 1,840 

BoMlar  Cr.,  8.  Dak 00-873 1,1088 

(See  notes,  11, 3816.) 
Soldier  &.  lowm. 00-361 1,1087 

(Bee  notes,  11,3814.) 

Sol  Due  B.,  Wash XX-86 1,1665 

8olltudaCr.,18d J-839 i,333 

Solomon  B.,  Kana 00-1333 1,1035 

(Bee  notes,  11, 3823.) 

Solomona  Bayou,  La B-306. 1,683 

Solomona  Crn  N.  1 0-67 1,347 

Soto  Slouch,  Wash WW-63 1,1616 

Soman  Cove,  Md.1 

Bridges «»«« 

SomafsetCr.,BId J-90. 1,331 

SomervUle,  BIaaa.1 

Harbor  lines «,M80 

Somee  Sound,  Me. ^-64 1,27 

SomoB.,Wla KK-13 1,1347 

SonesCr.,Bfo 00-1454 1,1036 

(Bee  notes,  11,2833.) 
Sonoma  Cr.,  Cat TT-117. 1,1667 

Bridges "»«33 

Sonoma  Shiush,  Cal TT-117 1,1556 

Sonora  Chute (00-3) 1,1039» 

Sopehoppy  B..  Fia.1  „  ««  o«« 

Bridges U,  3307,2238 

Sequel  B,C- ™ i  1«5 

^^^^^^ n?I::::::::::i;^ 

8o,.0«on,P.I YY-96 1.1686 

8ouheganB.*N.H. ^^ »'» 

Sounds,   N.   C,   Dtomal 

Swamp  Canal  and L-178-o i,438 

Sounds*  N.  Cf  Norfolk. 

H^^li^l^^^^a^O^'  ^" *'^ 

South  Amboyi 

Harbor  Unes "'^^ 

SouthandNorthDakota- 

MlnnasotoUne KK-189 1,1348 


L-173-in 1,437 


so 
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Distrtot  VoLand 

andNa  page^ 

0o«tliAiiiiaB^Ta K-^3 1,S7S 

floatb  Hue  Cr^  Fla. O-m 1,537 

SoatHB^CmL TT-17flL 1.1566 

SomUB^Bf* Ar» 1,37 

South  B^Hsm B-IS 1,70 

South  B^  Baeh. LL-0S. 1,1365 

SouthB^N.T E-103 1,178 

South  B^  Wash.! 

Bridges U, 

South  Beaver  Cr^S.IIak.  GO>aB0 1, 

South  Bend,  Wash.: 

Harbor  Udm 11, 

South  Bend  B«»  Waah.s 

Wrecks 11,8377 

South  BIf  Sandy  Pond* 

N.Y BB-64 1,1408 

South  Biancht  Canada 

andBfont.! 
(See  notes,  11,3815.) 
South  Branch*  Biy  Cr^ 

8.  Dak Ga-343 1,10S7 

South  Bimneh*  Flaw r-ia0. I,57D 

South  Branch,  0» 0-419 1,516 

South  Blanch,  Lone  Tree 

Cr^S.Dak. GG-845 1,1087 

South  Branch,  Bid. J-Utt. 1,330 

South  Branch,  Md.  and 

Fa. >-]018. 1,338 

South  Branch,  HUk  B^ 

Mont. GG-445 i,103B 

South  Branch,  Mhin JJ-57. 1,1884 

South  Branch,  Fft J-617 1, 

J-631 1, 

J-851 1,387 

South  Branch,  Shrewa- 

buryB^tN.J G-« 1,3#7 

South  Branch,  W.Ta.....  K-46h1 1,879 

South  Bristol  H.,  Me A-188 1,38 

A-U»« i,47 

South  Brother  IsM*i 

Harbor  lines a. 

South  Brunswick  B^  Ga.  0-453 1, 

South  Caroltauu 

Forts 11,1796, 

1808,1816,1940 
South  Chan^  Oa. 0-S3 1,638 

(See  notes,  11, 3796.) 

South  Chan^  Mass B-132 1,70 

South  Chan^  S.  C.t 

Wrecks il,83n 

South ChestueCr^Tenn.  AA-71 1,848 

South  ClUI,N.T.t 

Forts U,l68l 

South  Cr^Fla. P-279 l,5n 

South  Cr^  Mo.t 

(See  notes,  11, 3834.) 
South  Cr.,N.C M-103 1,455, 

Bridges U, 

South  Cross  Cr.,  Tenn. . .  AA-a43 1,850 

Southeast  Cr.,  Md J-443. 1,334 

Southeast  Divlsloii,  Bn* 

glneer  Department 11, 3039,3946 

South  East  Ki,  Me A-84 1,37 


Dktriet 

andNa 

.  (HH).. 
..  8-2Ml. 

t-MX 


....  I'fl 
lA 


€>tnG9L. 


South  BdMo  to 

Cr^    S. 

N-30 i.'> 

....  0-311 .4 

....  j-iim 13 

i;3i 

Southern  H^  Mo A-l» i 

South  Fork,  Aiaskm. 


MBT     Southern  Bnuitfi,  Yi 


-177.. 
00-1097. 


) 


South  FtaktOoio 

(See  notes,  11, 
South  Fork, 

land  B^  Ky.  and  Tenn..  AA-S7S. 
South  Vorked  Doer  B^ 
Tenn.t 

Bridges 

South  Vork,  nolslBii  B^ 

Tenn^andTa. AA-131. 

South  Fork,  Btasbes  B^ 

W.Va EB-lffl. 

South  Fork,  KaBO^s 

(8ee  notes,  11,  8821,  8888, 
3834.) 
South  Fork,  KentoekyK.  DD-3S. 

DIM-ft 

South  Fork,  Md J-31.... 

South  Fork,  Mliiii Jh^.. 

South  Fork,  Mo. JJ-80... 

South  Fork,  Mokaiamne 


.iM 


.JLt  —  . 


B^CaL 

k  •  «  • 

XJT-lfl I 

South  Fork,  Mont. ... . 

■   •  •  • 

00-498 1 

OG^15 U- 

(See  notes,  ft,  9816.) 

South  Fork,  Nebr.  and 

Bans 

■  •  •  ■ 

00-957 J.  " 

00-1137 1.:  • 

(See  notes,  U,  3819,3831.) 

South  Fork,  N.C 

«   *  *   • 

lB-« " 

South  Fork,  N.  Dak . . 

•  «  •   • 

OG-764 I 

(See  notes,  11,281&) 

South  ForicOhla..... 

«   *  •  • 

DIM27 > 

DIMS2 '  ' 

South  Ftek,  Pa. 

J..SK" *  • 

South  Fork,  Poimd 

R^ 

Va 

DD-259 * 

South  Fork  Mn  Kjr,  i 

md 

Tenn 

AA-23& 

South  Fork  B^  Tenn. 

•  «  •  « 

AA-7 -^^ 

AA-10 ^ 

South  Forte  Saluda 

BU 

S.C 

«  *  •  • 

N-181 

South  Vork,  Snako  B^  S, 

1 

1>ak . 

CG-327. .. 

SouthFork.S.Dak.. 

«   w  «    • 

0G-;V7 ' 

GG-M2 

GG-8M *    • 

(See  notes,  U,  3B16,  8818, 

t 

3819.) 

[^l£att?nal?t?"]     GB^BHAL  PINDIKG  LIST,  VOLS.  I  AND  H. 
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District         Vol.  and 
•nd  No.  page. 

ThoroiiclifanCr«t8,C...  N-16 i.... .1,400 

N-23 1,490 

Tlioroiislibue(Tlie)»Va..  Ij-4a 1,411 

L-6& 1,411 

Ir-U4. i,4ia 

Thousandlsld (HH) 1,U1?0* 

Thousand  laid.  Farkt  N. 

Y RR-«6 1,1403 

Three  Bayou,  La T-3-d i,n7 

(See  notes,  U,a80Bw) 

Three  Bros. (OC) 1,910» 

Three  Cr.,N.C K-290 1,466 

Three  Cr^Va L-82L 1,418 

Three  Cn^S«C. N-42 1,490 

Three  Forks,  Bfont (00-3) 1,1039* 

Three    Forks    to    Great 

Falls,  Mont.,  BOssoiul 

R OC»-»-L 1,1060 

Three  HlllCr.,Va L-387. 1,414 

Threemlle  Cr.,  Ala. RM5 1,046 

Bridges 11,2338 

Three  Mile  Cr.,  Colo OGh-1099 1,1083 

(See  notes,  U,  2830.) 

Three  Mile  Cr.,Kans Ga-U69 a,10M 

QQ^Wi J,  1086 

(  See  notes,  11, 3831, 2822.) 

Three  Mile  Cr.,  K^ DD-201 1,061 

ThreemlleHi^N.T F-42. 1,215,236 

Threemlle  Isld. (OC) 1,911* 

Threemlle  BapUs (WW-2) 1,1618* 

(See  notes,  11, 2843.) 

Three  Mile  B^  Mass. C-73. 1,107 

Three  BCi]eB.,N.T F-42. 1,216 

Three  Mile  Sloiiffli,Cal...  UU-64 1,1677 

Three  Tree  Pt. (WW-2) 1,1618* 

Thros  Neck,  N.  T.i 

Harbor  11dm 11,2361 

Thunder  B.,  MIeh. PP-49. 1,1419 

Wrecks 11,3377 

Thunder  B.  B^  Mich PP-60....1, 1419, 1433 

Appro 11,2309 

Thunderbolt  B^  Ga. 0-77 1,647 

Appro 11,2293 

Thunder  Cr.,  8.  Dak. 0(3-808 1,1031 

(See  notes,  U,  2818.) 

Tiber  Cr^N.C L-376. 1,413 

Tlburon,  CaL: 

Bridges 11,2145 

Tlckfaw   B.   and    tribu- 
taries. La. S-61 1,691 

Tlckfaw  B.,  La S-61 1,681 

Appro 11,2294 

TIcondeioga  Cr.,  N.  T.t 

(See  notes,  11, 2792.) 
TlcondeiOBaB.,N.T E-W 1,178,206 

Appro 11,2289 

Tidal  Canal,  CaL TT-68. 1,1666 

TIdeCr (WW-2). »..  .1, 1618* 

Tide  Cr.,  Oreg. WW-38 1,1616 

Tie  Cr.,  Mont. 00-769 1,1081 

(See  notes,  U,281&) 

Tiffin  B.,  Ohio  and  Mleh.  Q(^7 1,1461 

TiftonCr.,Ga 0-148 1,684 


District         Vol.8nd 
and  Na  page. 

Cr.,Oa 0-354 1,686 

Tiger  Pass. (HH) 1,1079* 

11gerPass,La &-a08. 1,683 

Tiger  B.,  8.  C N-188 1,600 

TlgreBayou,La S-384. 1,684,608 

8-712w 1,687,711 

(See  notes,  11, 2804.) 

TIgre Lagoon, La. S-700. 1,687  - 

TikchlkB^  Alaska. XX-166 1,1656 

TOghman  Cove,  Bid. J-434. 1,334 

TllghmanCr.,Md J-361. 1,333 

J-426. 1,334 

TUghmanIskLB.,Md....  J-364. 1,333,354 

Appro 11,2291 

TUglunan  Pond,  Bid. J-28. 1,331 

Tillamook  Bar  and  B., 
Oreg W-61 1,1608 

Appro 11,2300 

Tillamook  B.,  Oteg. W-61 1,1693 

Tillamook  B^  Oreg. W-63 1,1698 

Bridges 11,8338 

Tillers  Fork  Cr.,  8.  C N-66 1,499 

TlmbalierB^La. &-43(L 1,684 

Timber  Cr.,  Mont 0(}-468 1,1038 

(See  notes,  11, 3816.) 

Timber  Cr.,  8.  Dak. 0(}-811 1,1087 

Timber  Neck  Cr.,  Va. K-300 1,876 

Timber  Bun,  Bid. J-1134. 1,339 

Tlmbertree  Cth  Kjr DDU43 i,069 

Ttanmon8B.,Oa 0-186 1,534 

Ttmmonstown    Branch, 

Md J-14. 1,831 

Tioga B^ Pa. and  N.T....  J-666. 1,386 

TionestaCr.,Pa. FF-3Q. 1,1015 

FF-30L 1,1031 

Tlonesta,Pa FF-3Q. 1,U)15 

TionestaB^Pa. FF-^0.... 1,1003,1021 

Tippecanoe  Cr.,  Ind. BB-33 1,808 

Tippecanoe  B.,  Ind. BB-^ 1,891 

Tipton  Bun,Pa J-«J7. 1,887 

TiptonviUe (HH) 1,1079* 

Tiirable  Cr^  8.  C N-168 1,600 

Ttttabawassee  B.,  Mich. . .  PP-68u . .  .1, 1419, 1438 

Bridges 11,3338 

TlvoUB.,Oa 0-174 1,684 

Tobacco  Cr.,  N.  Dak 00-750 1,1031 

(See  notes,  11. 3818.) 
Tobacco  Garden  Cr^  N. 
Dak OCM07 1,1008 

(See  notes,  11, 3815, 2818.) 

Tobacco  Bun,  Md. JH)32. 1,838 

TObesotkee  Cr.,  Oa. 0-876 1,636 

Tobias  Landing,  Vt B-82 1,203 

Tobin  H.,  BOeh. LL-63L 1,1365 

Toby  Cr.,  Pa.....'. j-696. 1,886 

Toccoa  Cr.,  Ga. 0-31 1,688 

TocoCr.,Tenn AA-95 1,849 

ToddH.,BIich. LL-«4. 1,1305 

Toddsbuiy  Cr.,  Va K-379. 1,875 

ToddsCr^Ga.! 

(Ses  notes,  11, 2706.) 
ToddsCr.,Bio OO-no I,: 

(See  notes,  U,  2814.) 


SP 
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District  Vol.  and 

and  No.  psffB- 

SpuUaliCr^CaL TT-164. 1,UG6 

Spuilaliliake,l4i 8-100. 1,682 

8-MO. 1,686 

SpuUahFMS (HH) 1,  unv* 

8iMinlBliPau,La. &^11 1,683 

Simiilsli  B^  Ala R-19 1,646 

SparklUCrMN.T E-71 1,177 

Sparkman B^ Fla. P-307 1,571 

Sparkmana  Cr^  Ga. 0-466 1,686 

Spanowa  Pti,  Md.f 

Harbor  Unes 11,2380 

Sparrow  Swamp,  8.  C N-64 1,400 

Spear  Flab  C^r^S.  Dak....  QO-«84 1,1031 

(See  notes,  11, 2810.) 

SpaaiaCr^S.C N-140 1,500 

SpaebtaFwnr (HH) i,10W* 

Speneer  CTt  Bfd. J-^38. 1,333 

J-360 1,333 

Spencer  Cr^  Tenn AA-254 i,8S0 

Spencer  Fork.  Obto DD-^65 1,062 

Speonk&^N.T F-^ 1,216 

SpeauticNaRowa^Md....  J--042. 1,338 

Spice  Cr^W.Va DD-312 1,061 

Spteketl  Mn  Maaa.  and 

N.H B-10 1,60 

SpikeaCr^N.C h-9l» 1,413 

SpOiman  Cr.»  Kana.t 
(See  notes,  11, 2822.) 

Spirit  Cr^Ga 0-63 1,633 

Spirit  laM^  to  croaainc  of 

the  Charleaton  A  Sa- 
vannah Kyn  Savannah 

]L,Ga 0-2-e 1,645 

Spirit  R^WIa KK-14 1,1247 

Split  Bock  R^Bihin LL-12. 1,1266 

Split  Bock  B^  Bllnn.  (baj 

at  mouth) LI4-12. 1,1280 

Spokane  K. (WW-2) 1,1617* 

(See  notes,  11, 2845.) 

Bridges 11,2233 

Spokane  B^  Waah XX-107 1,1676 

Spokane  B^^  Waah.  and 

Idaho XX-107 i.l656 

SpoonbUlB^La S-^1 1,684 

SpoonbUl  Cr^  Cat TT-T7. 1,1556 

Spoonera  Cr^  N.  C M-270 1,466 

SpoonhUiCrMNebr 0(3-006 1,1032 

Spoonhin  Cr.«  Nebr.  and 

Wyoa 

(See  notes,  11, 2820.) 

Spoon  B^m JJ>13 1,1234 

NN-U 1,1340 

Spracue  Ri^  Met 

Bridges 11,2201 

Spring  Branch  Cr^  Nebr..  0O-1121 1, 1033 

Sinlng  Branch,  La S-277. 1,683 

Sprint  Branch,  Md J-284. 1,333 

J-1042. 1,338 

Spring   Branch   Slongh, 

CaL TT-93. 1,1555 

Sprinc  Brook  Pa J-e26 1,335 

Spring  Cr^  Ala. AA-39 1,848 

AA-42 1,848 


District        Vo!  "b* 
and  No.         (cv*. 

Spring  Cr.,  Oa. O-129 1  '^ 

Opting  ClTt  Kana OG-iiss i.u^ 

OG-1212 '.AXA 

oo-iao....  i.:^- 

GG-132S I.:.; 

00-1400 i.;.i 

(flea  notes,  11, 2821, 2822, 

2833.) 

Spring  Cti,  La 8-30. :  «. 

Sprlng<:r^Bfd K-33 i.r 

Spring  Crt  naaa B-190 

Spring  Cr^mnn. JJ-34. n:^ 

Spring  Crt  Mo.t 

(Bee  notes,  11, 2824.) 

Spring  Cr^  Mont. 00^553 iv^ 

GG-725 1..-* 

(See  notes,  U,  2816, 2818.) 

Spring  Cr^  Nebr. OG-942 U^ 

00-981 1.::^ 

00-1256 u\yji 

(Bee  notes,  11, 2810.) 

Spring  Cr^N.T F-Ol i.21,:: 

Spring Cr^N.C M-142 i  w 

Spring  Cr.,  N.  Dak 00-398 i.i^ 

(See  notes,  U,  2815, 2818.) 

Springer.,  Pa J-828. 1  r 

J-838. :,- 

Spring  Cr^  B.  Dal^ 00-356 i.i'.'' 

00-W3 l..i' 

(See  notes,  U,  2815.2810.) 

Spring  Cr^  Tenn. AA-127 l^ 

AA-256 i.v 

Spring  Cr^  W.  Ta EE-162 :  »• 

SpringCr.,Wyo 00-6£tS i.:>: 

00-999 1.-  - 

GO-1023 I.    - 

(See  notes,  11,2820.) 

Spring  Fork,  Ohio DEM70 <- 

Spring  Giiile]rCr^S.C...  N-05 «< 

Spring  mil  Cr^  Mass B-lSl 

Spring  Lake,  Ga O-300 i/^^ 

0-313 i'^' 

0-393 ^ 

0-396 '*• 

0-489 ^ 

Spring  Lake,  DLt 

(See  notes,  11, 2837.) 

Spring  or  Hcnnaphrodlte 

Cr^S^Dak. 0O-387 i^ 

Spring  B^  Ark.  and  Mo. .  Y-33 ^ '-' 

Spring  B^  OktaL.,  Kana., 

andBfo Y-ll 

Spring  Bnn,  Pa. J-791 -^ 

Sprlnga  Cr^  Nebr. 00-989 

Spring  Warrior  €?r..  Via...  Q-2 

Sproee  Cr.,  Fia P-IOI "-^ 

Spruce  Cr.,  Pa. J-M6 

Spniee  Bmi,  Pa J-S41 

Spank  Br.,  Mtain. KK-122 i  -^' 

Sporwlnk  B.,  Me. A-266 * 

Spuyten  Duyvll  Cr.»   N. 

Y K-2B..... 

Biidgei ^  -' 

Harbor  lines "  ^ 


. .( 


rSee  p.  3801  for  ex-l     r^-n<M~H^  

l   pUnationa,  etc.  J     OBKVBAt,  FEffDIKO  LIST,  VOLS.  I  AND  H. 
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Dlitrfct  Vol.  and 

and  No.  page. 

SQTiabMaCr.,K)r. DD-88 f,tfo 

Sqnak  Sloni^  Waali»» 

Bridgw 11,3398,3333 

SquaUenm  O.  Waterway, 
Wash.! 

narborlliMB 11,3060 

Squam  B^  Mast B-68 i,00 

SqiiamB^Bfaa8.(eaiial).  B-06 1,410 

9qiiamB^lf.H B-30 1,00 

Sqiiai«BiittoCr.,lf.O«k.  00-773 1,1081 

(See  notes,  U,  2818.) 

SquanB^N.J 0-60 1,306 

^naraCr^Mo OG-343 1,1037 

(See  notes,  11,3814.) 
IqnawCrnHont OG-600 1,1000 

OG-719 tuno 

(See  notes,  11,2817,3818.) 
{qnaw  CTn  Nebr 0O-1139 1,1083 

(See  nota,  U,  2821.) 
kpiaw   Cr^  Hclir.    and 
Kans OG-1145 1,1084 

(See  notes,  11, 2831.) 
iqiiawCr.,N.Dak. OQ-719 1,1081 

(See  notes,  11, 2818.) 
^iiawCrnS.Dak 00-8B1 1,1081 

(See  notes,  U,  2810.) 
Squaw  IaUL,N.T.t 

Hsrboi  lines 11,8900 

S<|iilRelCr.,La. a-as. 1,681 

Staeklald. (HH) 1,107»» 

StaffCr.,KaiiB 00-1863 1,1086 

(See  notes,  11, 3833.) 
Stage  Cr.,  8.  Dak. 00^81 1,1008 

(S«e  notes,  11, 2815.) 

Stage  H^MaM B-317 1,7D,108 

B-318 1,70.108 

(See  notes,  11, 2786.) 
Stage  laid.  B^  Ha. A>317 1,38 

(See  notes,  11, 3783.) 

ItaglaM (HH) 1,1070» 

(take  Shoals (00-3) 1,1099^ 

)tamfoidK,Ooim IM» 1,141,171 

(See  notes,  11, 3791.) 

Appro. .•........•.•«-••••  -11»  3380 

Hartxfflbes 11,3960 

WieckB 11,3377 

(tamp  Cr.,  Tom. AA-86 1,848 

ICandlng  Stone  Cr^  W. 
Va EE-170 1.084 

(tandlnt    Stone    Fork, 

Ohto. DD-868 1,083 

Itandtoli,  Fort U,1886 

ItanlslansB^CaL UTJ-aS... 1,18^,1684 

ltan8biii]rCr.,Md. J-IOBO. *i880 

ItantonTowhead (HH) 1,1070» 

ItanwoodH^Waali XX-86 *»^^ 

itar  Bayou,  Tei.1 

(See  notes,  U,  2806.) 
Itarbuck,  N.  T.t 

Harbor  Unes ^i^*^ 

ttarLandtnc .*!!'.  CHS) 1,1QW* 

itarOng Cr., V» [,[]',  »-«l *i^l 


and  No.  I»8e- 

Stmrmcn  Cr^  Pa. J-flB». ^'^^ 

Starved    to    Death    Cr^  .  ,,^ 

Mont. oO-«4d l»i«»0 

(8«enoteB,ll,3817.) 
Starve  laid.  Beef,  Lake 
Brte. QQ-1&^ yj^ 

Wi«6ka *^'"" 

Staten  laid,  and  N.  J.  ,  ^. 

(ehaanei  between) O-^ »'^ 

Staten  bid.  lee  breaker. 

Now  York  IL,  N.  T F-MfrP *»*** 

Staten  laM.,  N.  T.,  and 

State    of    New    Jersey 

(eluuuMi  between) 0-27-0 1,356 

Staton  lakL,  N.  T.,  Fitn-  ^  ^^ 

eeaaB.VTT. ^^^ ''^ 

Staten  lakL,  N.  Y^  F«to- .  ,  ^^ 

eeoall.(biMklcw»*er)....  0-36 1,263 

Staten  laid.  Sound*  Ar- 


thnrKilL 


0-37. 


.1,353 


Staten  laid.  Scran^  M.T.S 

Appro » «-.--»•--•""■""•"• 

Bridgee 

Voha 


Stnte  Bond  B^rk*  Ky . 


DD-3M. 


.11,3980 
.11,2233 
.11,1881 
.U,290O 
..1,960 


Waterways  Impiwemoit 11,  3041, 3109, 3287 

8tate8,fort0 11,1801 

Ststton CiamP ^^-«  Tenn.  AA-^aos 1,850 

Stntlon  CnmP»  Ky D0-31 1,959 

Staitoea,   iMatrlet   of  co- 

tunibia 11,3040,3076 

Staunton  »^  Va. 1^-867. 1,414,447 

L-887-0. 1,448 

Appro ll,aB01 

scaranton  B»*  Va.  (Brook 
l^eal  to  month  of  pi^ 

Ji.) I/>887-a 1,447 

Staunton  B.*  Va.  (Ban- 
^U>lpli  Station  to  Brook 

^eal) L-h867-1> 1,447 

S%ave  laid- H^  ^'^^ A-46 1,27 

Steele  Bayon. (HH) l,107oe 

(See  notes,  U,  2838.) 

s^^^^«.hoat  C?r^  8.  Dak. . .  00-8B3 1,1038 

rSee  notee,  U,  3816.) 

ateambo*^  ^- Va L-IOS. «»«» 

Steamboat  B.,  Atlnn.t 

Bridges «»«38 

Steamboat  3toii«li. (WW-3) 1,16m 

Steamboat  Stou^mCaL..  mJ-«l ^1^ 

Bridgee ".2333 

Steamboat       Siougb*  ,  ^^., 

Waata. WW-62 1,1616 

XX-86 1,1666 

Steam UBlitevn^  l^t. "'^^ 

Steele  Bajron(Q^^. 

(Beeiiotte,U,  ^gg^^ 
Bteete Bajron, ]|»,^    X-35 *'!f!j^ 

Bridgee "'^^ 


Tr 
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District         VtfL  and 
and  No.  page. 

Ttoj  to  New  BaMliiioiet 

Harbor  lln« 11,2281 

Tnm  Brook,  Blasa B-A7 i,ao 

Tmmbttll*  Fort 11,1802,1874 

Tualatin    (Tualtttn)    B^ 
Oreg WW-^.  .1,1(05, 1646 

(Bee  notes,  11, 2841, 2844.) 

Tabbys  Cove,  Md. J-405. 1,334 

Tubmili  Biancli,  Md. J-285. 1,333 

ToekahoeCr^BId. J-2B1 l,3Sa 

Appro 11,2291 

TaekahoeR^Bfd J-^1 1,833,362 

TuckahoeB^N.J 1-22 1,209 

Taekaaeegee  B^  N.  C AA-102 1,840 

(See  notes,  11, 2800.) 
Tucker  Beaeli,  N.  J  a 

Wrecks 11,2278 

Toeker  Cr^  W.  Ta. BE-160 1,064 

Tuckers  Cr^N.C M-lOO 1,456 

Tuckers  IsM^N.  J 1-12 1,299,302 

Appro 11,2200 

TnckertonCr.,N.jr I-IO 1,299,301 

Appro li;2200 

TncunuifP.I yY-165 1,1686 

Tufts  Pt^N.jr.t 

Harbor  lines 11,2281 

TugakMR^Ga 0-13 1,533 

Tugaloo B^ Ga. and 8. C.  0-13 1,547 

Tugboats;  list 11,2345 

Tug  Fork*  Ky DD-292 1,961 

Tug  Fork,  Ky.,  Big  Sandy 
B DD-213-d 1,973 

Bridges 11,2239 

Tulare  Valley,  Cat un-6-g 1,1583 

Irrigation 11,2040,2087 

TullalahCr^N.C.........  AA-100 1,849 

TuUB^N.C L-248. 1,413 

TuU  Branch,  Md J-129 1,332 

Tulle  Cr^  Mont. OGM20 1, 1028 

(See  notes,  11, 2815.) 

TulUllnny  B^  S.  C N-263 1,601 

\a*ullock8  Fork,  Mont OQ-704 1, 1030 

(See  notes,  11, 2817.) 
Tulls  Cr.,  N.  C.I 

Bridges 11,2239 

TuUulali  Co.! 

(See  notes,  11, 2809.) 

TuUy (HH) 1,1079* 

TuUylsld. (HH) 1,1079* 

Tulsa,  Okla. YY-2-o 1,820 

TunaB.,P.I YY-161 1,1686 

Tuna  Cr^  Pa Fr-31 1,1003 

Tunica (HH) 1,1079* 

Tunica  Bayou,  La. 8-291. 1,683 

Tunkhannock Cr., Pa. . . .  J-630. 1,335 

Tunnel, Sutro;  mining 11,2040,2090 

Tunnel,  Washington 

Aqueduct,  D.C 11,2040,2060 

Tuoiunme  B.,  CaL UU-32... 1,1577,1584 

Bridges 11,2239 

Tuppers  Cr.,  Mass B-175 1, 70 

TuqueCr (00-2) 1,1039* 


District        Vol  mi 
and  No.  pap. 

Toque  CrnMo OO-ll i,iOE 

(See  notes,  11, 2813.) 

Turkey  Br.,  Ga 0-75 i,SS 

Turkey  Br.,  Mo 00-148 i,m 

Turkey  Cr.,  Flaw P-13L i.5ic 

Turkey  Cr.,Ga 0-312 i.SSS 

Turkey  Cr.,  Iowa. 00-247 i.itff 

(See  notes,  11, 281 4.) 

Turkey  Cr.,  Sana OQ-1367 J^iOB 

0O-1377 1,  US 

(See  notes,  U,  2823.) 

TnrkeyCr.,Kj DD-OS i,» 

DD-ias i."* 

DD-243 i,« 

Turkey  Crn  I<a. S-77. i.fr: 

S-594. !,» 

TurkeyCr.»Mo. 00-75 Ufi 

00-8D J.lfi 

OO-IW i,Mft 

00-146I i,VSt 

00-1496 i,l» 

00-1534 i,llff 

(See  notes,  11,  2814,  2823, 

2824.) 

Turkey    Cr.,    Mo.    mnd 

Kane 00-1406 i,l« 

(See  notes,  11, 2823.) 

Turkey  Cr.,Nebr. 00-1299 i,US 

(See  notes,  11, 2822.) 

Turkey  Cr.,  8.  C N-81 M?" 

N-154 !,» 

N-188 it>» 

Turkey  Cr.,  Tcmn AA-i53 i,i* 

AA-a) LSi 

Turkey  laid. (HH) I,ar» 

Turkey  <)naiter  Cr.,  N. 

C M-178 U^ 

Turkey  BldgeCr.,S.  Dak.  00-299 U^-' 

(See  notes,  U,  2814.) 

Turkey  B (HH) X^ 

Turkey  B.,  Iowa JJ-6L i.^ 

Turkey  B.,N.H B« '■'■ 

TurleyCr.,Tsnn lLA-126 l* 

TuinagalnB..N.C M-319 ^^ 

Turnback  <^.,  Mo.t 

(See  notes,  11, 2824.) 

TumBuUB^Flaw P-104. ^^ 

TumbulllBld. (HH) ^^'^ 

Turner  Branch,  Ky DD-97 ^'^ 

Turner  Cr.,Md. J-51L i,»5* 

Turner  Lake,  Ga 0-471 ^'^ 

Turners  Bayou,  La. S-577. >^ 

Turners  Cr.,  Ga 0-81 ^>^ 

(See  notes,  11, 279&) 

TunieniCr.,N.C 11-264 i** 

Turners  Cut,N.C Ir.270L l^^ 

Wrecks ^^ 

Tumcnlsld (HH) ^^ 

TurtleBayou U-5^k t"* 

Turtle  Bayou,  La. 8-U8. ^^ 

TurUe  Bayou,  Tei. IT-11 i,^^ 

Appro ^^ 


[^iwiattS^^et^*]     GENlfiE^  FINDINQ  I-I8T,  VOLS.  I  AND  H. 
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District         Vol.  and 
aodNa  page. 

Turtle  Cove  CliaiLvTas*..  U-48-b. 1,778 

Appro : 11,2296 

Turtle  C^r^Kans 00-1387 1,1086 

(See  notes,  11,2822.) 
Turtle  Cr.,N.  Dak. 00-W7 <,1028 

(See  notes,  11, 2816.) 

TnrUeCrnPa. J-«4aL 1,887 

FF-18. 1,1008 

Turtle  Gut  Inlel^N.  a 1-26 1,200 

Turtle  Hn  Flaw P-170. 1,570 

Turtle  Head  Cove,  Me.....  A-184 1,28 

Turtle  Lake,  La. S-736L 1,687 

Turtle  K^Ga 0-444 1,586 

TurUeR.,BIinn E:E:-e2 1,1248 

Turtle  ]L,N.  Dak KE-ITO 1,1248 

Turtle  tLf  N.  Daki,  Nortb 

Tork. EK-180 1,1248 

Turtle  VLf  N.  Dak.,  Sontli 

Fork. KK-181 1,1248 

Turtle  R.,S.  Dak. 00-328 1,1027 

(See  notes,  11, 2815.) 

TurwarCr.,Cal TT-187. 1,1666 

Tusawtaocliee  Cr^  Ga. 0-385 1,638 

Tuscarawa,  Ohki. DD-361 1,962 

TuaearoraCr^N.T J-660 1,336 

Tussaha  C^r^  Ga. 0-362 1,536 

TutUeCr^Kans QQ-lTTl 1,1035 

Twetvemile Bayou, La....  T-17. 1,717 

TwelvemlleCr^Cal. TT-17-b. 1,1561 

Twelv»-Mlie  Cr^  La. S-69. 1,681 

Twelve BllleCr., Mont....  OCM34 1,1028 

(See  notes,  11, 2815.) 

Twelve  MUeCr.,N.T RR-27 1,1408 

Twelve  Mile  Cr.,S.C N-126 1,600 

N-198 1,600 

Twelve  BfflleCr.,S.  Dak...  00-888 .1,1087 

(See  notes,  11, 2815.) 

Twelve  Pole  Bar (00). !,911* 

Twelve-Pole  CrnW.Va....  BB-a 1,088 

Twelve  Pole  Cr.,  W*  Va», 

Bast  Fork. BB-8 1,088 

Twelve-Pole R^WiTa....  BB-^ 1,964 

Twenty-four    ]ini|B    Cr«t 
Mont. '. 00-478 1,1088 

(See  notes,  11 ,281&) 

Twentymlle  Cr.,  Pa RIU6-0 1,1466 

TwentymUeCr.,W.Va...  EE-124 1,964 

Twenty-eeven  Pasi (HH) 1,1079* 

Twenty  Seven  Pass, La...  8^206. 1,682 

Twin  Bros... (CC) 1,911* 

Twin  Bntte  Cr.,  Kans.i 

(See  notes,  11, 2823.) 


Dbtrlot         VoLand 
and  Na  page. 

TwInCIr. (GO) 1,911* 

Twin  Cr.,  Kans.1 

(Bee  notes,  U,  2828.)'         

Twin  Hollows (HH) 1,1079* 

Twin  Ponds,  Md J-U6u 1,332 

Twin  Bs.,  Wis.! 

HarlMr  lines 11,2261 

TwinSloaclis,Cal TT-100. 1,1555 

Twin  Viewer.,  Kant. 00-1841 1,1035 

TwttebCove,Mid J-19a 1,332 

J-190-a. 1,348 

Appro 11,2291 

Two  Harbors,  Minn. LL-16. 1,1265 

(See  notes,  U,  2835.) 

Two  Islds.,  Minn. LL-10....1, 1265, 1268 

Two  MedldneCr.,  Mont..  OCM84 1,1028 

(See  notes,  11, 2816.) 

Two Bs. (East), Minn.....  KK-84 1,1248 

TwoBs.H.,WlB MM-28-a. 1,1324 

Appro 11,2298 

Harbor  lines 11,2261 

Navigation  rates U,  2041,2106 

TwoBs^Mtnn KK-121 1,1248 

KK-205. 1,1248 

Two  Bs^  Mlmin  Middle 

Fork. KK-207. 1,12(10 

Two   B.»   Mtaui^   North 

Fork. KK-208. 1,1249 

Two  Bs^  Mlmin  Soutli 

Fork. KK-206. 1,1249 

TwoTaUCr.,S.Dak. 00-897 1,1032 

(Bee  notes,  11, 2819.) 
1^asklnCr.»Md J-112. 1,332,347 

Appro 11,2291 

TybeeCr.,Ga 0-69 1,533 

T^beelsMnGa^ 

Forts 11,1948 

TybeeB.,Ga. 0-67 1,^ 

TyffartCr.,W.Va BE-lfi6 1,964 

Tyiarts  VaUsy  and  West 
Fork  Bs.,  W.  Va.  (Jnn^ 

tfonoC) FF-10. 1,1003 

Tyiarts  Valley  B.,W.Va..  FF-«-a. 1,1003 

FF-12....1, 1003, 1011 

Bridges 11,2239 

TyKertCr.,Ky DD-211 1,960 

Tyler  Ciosslnff. (HH) 1,1079* 

(See  notes,  11, 2832.) 

Tylers  Cr.,Md J-198. 1,332 

1^snoniaB.,Ark. Y-«l 1,818 


Su 
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District         Vol.  and 
and  No.  page. 

Siilsun  Chan^  Cal TT-82. i,lS64 

Siilsun  Cr^  CaL TT-82 1,1564 

Appro 11,2300 

Sulsiin  Cut^iff,  Cat TT-«2. 1,1556 

Siilsun  Sloacli,  CaL TT-Ql 1,1555 

Sunna. (HH) I,107»» 

SuUnaCnia  Danube) (HH) 1,1079» 

Solllvaii  Branch,  Md J-128. 1,332 

Sullivan  Cove,  Md. J-1218. 1,840 

Sullivan  C^r^  Kans 00-1238 1,1034 

(See  notes,  11, 2821.) 
SuOlvan  Falls  H.,  Me. A-48 1,34 

Appro 11,2287 

Sullivan  R^  Me A-48 1,27 

SulBvans  IsM^  S.  C.t 

Bridges 11,2233 

FortB 11,1808,19«) 

Sulphur  Cr^  Kane OQ-1264 1,1035 

Sulphur  Cr^  Kjr AA-291 1,850 

Sulphur  Cr^  Mo OGh-118 1,1005 

(See  notes,  11, 2813.) 
Sulphur  Cr^  S.  Dak OCh-625 1,1031 

(See  notes,  11, 2818.) 

Sulphur  Cr^  Tenn. AA-23 1,848 

Sulphur  Cr^  W3ro 00-1009 1,1033 

(See  notes,  U,  2820.) 
Sulphur    bI,    Tex.    and 

Ark. : T-« I,n7 

T-16 1,729 

Appro 11,2294 

Bridges 11,2234 

Sulphur  Spilnfs (HH) 1,1079* 

Sttlu  Archipelago, P. I....  YT-181 1,1086 

Sumae  Pond,  Md J-W. 1,331 

Summary,       appropria- 
tions  11,2279 

Summer  Cr^  Conn.t 

Bridges 11,2234 

Summit  Pt (WW-2) I,1618> 

Sumpawanus  Inlet*  N. T.  F-63. 1,215,228 

Appro 11,2389 

Sumter,  Fort,  S.  C 11,1808,1940 

Sunbury  Chan.,  Ga 0-176 1,534 

Sunbury  Cr.,  Ga 0-178 1,534 

SuneookB.,N.H B-23 1,00 

Sun  Cr.,  Mass B-135 1,70 

Sunday  Cr.,  Mont. 00-640 1,1030 

(See  notes,  11, 2817.) 

Sunllsh  Cr^  Ohio DD-338 1,961 

DD-ttO 1,962 

Sunflower  Landing (HH) 1,1079* 

Sunflower,  Miss (HH) 1,1079* 

Sunflower  R.,  Miss.: 

Bridges 11,2234 

Sunken  Isld.Cr.,Md J-1229. 1,340 

Sunken    Meadow,    East 
R.,N.T.i 

Harbor  lines 11,2260 

SunnysMe (HH) 1,1079* 

Sunrise  R.,  Minn EK-^ 1,1247 

SunR.,Mont. QQ-4SH 1,1029 

(See  notes,  11, 2816.) 
SunshhieR.,  Alaska. XX-156 1»1666 


District       V>  j 
and  Na         :  v- 
Snpettor  B.,  Mtaui.  and 

Wis LL-t^ 

LL-is-c. I  :.T 

LL-lS-d. \  i: 

(8eeDOtBS,ll,2836.) 

Harbor  llnei n 

Wrecks 21. 

Supertor   City   H.,    Wis. 
(entianee  to  Bay  ot  So- 

pettor) LL-lfr^ i.  ^ 

Wrecks 

Bupettor-Duluth     H4 
Minn,  and   Wlsu    (See 
Duluth.) 
(See  notes,  11,2886.) 

Appro... 

Harbor  lines 

Navlgstlon  rales ii.i4: : 

Supettor,  Bfbin.  and  Wis. 
(see  Dnluth-Supcrtov.) 

BnppHes,  forts 

I7».i'*i.r>'.' 

BuigalnsvflieCrnTenn...  AA-13S 4| 

8uilaco»P.I YY-ia <| 

Survey  Boatsi  list a,-2:>^'  >*, 

Suxveyofs  Cr.,  Fla. P-224. ^" 


Aostrlsn... 
Belglsn.... 
CkMostoOk.. 


(Sermsn. 

Italfam. 

ICIUtary;  sppro. 
Norwegtan. 


.U.  3J' 
.ii.  J**  « 

.i:.  J^  - 
.ii.  S"*.. . 


ii.  J-*  - 
ii.3-  ■ 


SpealdL.... 

Swedldk.... 

Swiss 

Surveys    (see 
tlons) I,22:li.a«:. 

Appro.... *  •• 

OrestLskes ii.J^: . 

Longltode,  Detroit  sad 

Fort  Lesvenworth ti.3C^:  " 

SuBCOlCr.,CaL TT-109..... 

Susttna  B.,  Alaska. XX-151... 

Susquehanna    K.,    BUL 
andPa J-556. i 

Appro. 

Bridges ii.:::*  - 

I>smB,pElvBte 

Sutro  Tunnel, mining lil*  - 

8ntterleo<:r.,Pa. J-64& 

Sutter Stough, Cat UU-60...  . 

Sutton Cr., N. C L-28Sc... 

Suwanee  B.,  Flaw P*85&. 1  ' 

Appro 

Bridges 

Suwanee  Sound,  Fla P-350l 

8uwattoocheeB.,Fla P-<356l 

Svenaon  Slough.  Oreg WW-li,,,.. . 


pli^attSs,  etc?"]     QENBR4L  PmDING  UST,  VOLS.  I  AJSJ)  U. 


TA 
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Dlstiiot         Vol.  and 
andNa  pac** 

•Sanson  SkNiKli. (WW-2) 1,1618* 

waderlekCr^Bid J-97& 1,388 

WampS^MInil. KK-100 1,1248 

wmnCr^Ala. AA-207 1,880 

wan  CTn  Lake  St.  Clair, 

■D«l* PP-lOOi 1,1451 

wanCr.,Md j-^i 1,334 

J-*17. 1,335 

J-03©. 1,338 

J-1164. 1,389 

wanCr.,Blleli 00-16 1,1377 

PP-10. 1,1419 

PP-100. 1,1490 

PP-iai 1,1420 

wanCr.,Mliin. KK~107 1,1248 

wan  Cr.,  Mo.t 
(Seenot«,ll,a824.) 

wanCr.,N.C M-12 1,464 

»anCr.,N.Dak QO-^OO 1,1028 

wan  Cr.,  Ohio. qq-6 1,1451 

»rfdg«e 11,2234 

Vrecka 11,2377 

wanCrnS.Dak QCMB5 1,103^ 

(See  notM, '1,2815.) 

''»»'»'*- (WW-2). 1,1618* 

wan  laid..  Ma.  (etuumel 

^^^ A-227 1,29 

wanLakcGa. 0-241 1,634 

wanPond,Hd. J-163. 1,332 

)wan    Quarter   B#-Deep 

B..N.C.  (waterway) M-37 1,454,459 

iwan  Quarter  B.,If.C....  M-^ 1,464 

^PP™ 11,2292 

•WBnlt.,BIleli pp_44 J  1419 

wanlt.,l[lnn. KK-85. 1,1248 

KK-118. 1,1248 

wanaboro,  N.  C.« 

Appro 

iwanslHmHN.Ctolfew 

B.(waterway) ^_2» 1,456 

wanaboro  to  New  B., 
N.   C.  (bUand   watei^ 

^l^ M-286 1,482 

(S«eD0t«8,ll,2797.) 

wansCr,N.C if-143  1,455 

wanaonCrnMa. k-28...         *    1,373 

'™**»'*"^Vt. E-123 1,178,210 

-^PP™ 11,2289 

'Waah(The).Va i^iej. 1,411 

iwataidCr^Pa j^i 1,335 

'watoraCr^Pa. j_583. 1,335 


.11,2292 


District  Vol.  and 

and  No.  page. 

SweatliOii8« Branch, Md.  J-994. 1,338 

Swede  Cr.,  Kana 00-1265 1,1035 

(8eenotea,ll,2822.) 
Sweeney  Crn  Mont. 00-711 1,1030 

(8eenotea,ll,2817.) 

Sweeneya  Cut,  Ga. O-<308 1,535 

Sweets.  Lake,  La. 8-495 1,085 

Sweet  Briar  Cr.,  N.  Dak...  00-775 1, 1081 

(Seenote8,ll,2818.) 
Sweet GraesCr., Mont...  00«658 1,1090 

(Seenotea,il,2817.) 


&-783. 1,* 

Oa-128 1,1026 


Sweet  Spifnca  Cr.,  Mo.. 
(See  notes,  11, 2813.) 

Sweet  Swamp,  8.  C N-39 1,409 

Sweet  Water  Cr.,  Ga 0-57 1,M3 

0-63 *|533 

Sweetwater  Cr.,  Tenn AA-80 J»**9 

Sweetwater  B.,Wyo 00-1004 1,1033 

(See  notes,  11, 2820.) 

Swift  Cr.,Ga 0-266 *i«35 

Swift  Cr.,N.C U-Sg. *»«* 

M-170 1,455,467 

Appro «»2292 

Brldgea "»«3* 

Swift  Cr.,Va. L-151 1»«2 

Swift  Lake,  Ga 0-388 ',536 

SwlftStousli (HH) J,  low* 

Swlfto  Mn  Mae8.t 

Bridges "'2234 

SwlnimhiffGut,Md J-167 1,3^ 

Swimming  B.,  N.J 0-62 ',2*7 

Swlnomlab       Slongh, 

Waah. XX-W...1,1M5,1»74 

Appro "'2301 

Brid^ 11'^ 

Harbor  lines 11,2380 

Sword  Bayou*  La. S-494. 1,«86 

Sybeile  Cr.,  Wyo.t 

(See  notes,  11, 2820.) 

Syeamore  Chain (HH) i,1079* 

Sycamore  C?r.,  Term. AA-166 *,849 

Sycamore  Cr.,W.Va. EB-138 yU^ 

Sycamore  li»n<""g (HH) 1,1079* 

Sycam(»«  Slouch,  CaL...  UU-47 ^,1577 

Wrectoi «'«^ 

SylvUdeOraaae (WW-2) i,i6l^ 

Symmee  Cr.,  Ohio DD-350 1,0«1 

SymondaCTi^N.C. L-283. 1,413 

Syraenae (CC) h91Q»' 


T. 

TabbsCTHVa. k-167  1,374     TaboCr^Mo 00-1424 1,1098 

K-286::::::r...i.«75     (seeiiot«,ii,2823.) 

j^j^ 1^413     Tacloban,P.L Yy-ll5 i,i«» 

30462*'— H.  Doc.  740,  63-2— vol  2—83 
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District         Vol.  and 
and  Na  page. 

Vletoita^Woodwud     C»- 
li»I.T«L UU-23 1,1S77 

Victory (HH) I,10fl0» 

VidalBayomLA X-8(H} 1,807 

Appro k U.2296 

Vidalla (HH) 1,1080* 

Vlawa*  tonstrutVkmat  en- 
«ta«er : 1, 13;  11, 2626 

VUlaceCr^Ala. B.29 1,6M 

Village  Cr^Ga 0-436 1,586 

VUiagc  Cr.»  N.  C M-176 1,155 

TOlan  Bayon,  La. S-363. 1,684 

VIIIIaceCr^Tei.t 
(Seenot«8,ll,2806.) 

Ttnalhaven,  Me A-116 1,28,40 

Vlnceiit  Bayou,  La.i 
•  Bridges 11,2241 

▼Inces  Bayou,  TflK U-24 1,736 

VlneenneB  (above),   Wa- 
bash B^  Ind.  and  HL  . . .  BB-23-o 1, 901 

Vlncennes  (below),  Wa- 
bash B^  III.  and  Ind. .. .  BB-23-b 1,900 


District 
aodNa 

Vlneennea,  Ind BB-3S. 

Vincent  Bayoo,  La. g-ia... 

Vincent  Cove,  Masa B-84... 

VIneyaid  Haven  If.,  Hffaaa .  C-27.... 

Appro , 

Wrecks , 

VIneyaid Soand,]tfa88...  C-ai... 


VoLud 

....j.n 

!,« 

...iI,2H 

im 


C-2. i,lff,ltf 

(See  notes,  II,  2780.) 

Wrecks J&,VR 

Vinton  Canal,  La T-»-g i.n7 

(See  notes,  11, 2805.) 
Ybiglnlai 

Forts ii,mm 

Vligln  IL,  Nev^  Aiiiiv  and 

Utah S8-8. I,l« 

Vl8tiila(Ttae) (HH) IV» 

VHenClrate (HH) i,M»» 

Volga  R.(Baaela) (GC) Ui* 

Volusia  Bar  (St.  Jobna 
B^PIa.) P-lo-t J,» 


w. 


Waackaek  Cr.,  N.  9 

Wabasba. 

Wabash  and  Bile  Canal, 
Ind.  and  Ohio 


Appro 

Wabash  and  White  Bs., 
Ind«i 

Bridges 

Wabash  B.,  III.  and  Ind... 

(See  notes,  11, 2810, 2837.) 

Appro 

Bridges 

Navigation  rules 

Wabash  B.,  IlL,  Ind.,  and 

Ohio 

Wabash  B.,  Ind. 

Wabash    B.,    Ind.    and 
Ohio,  to  Lake  Mlchl- 

f«n 

(See  notes,  ii,  2837.) 
Wabash  B.,  Lake  Brie  to| 

CanaL 

Wacasassa  Bn  Ha 

Wacasassa  B.,  Fla. 

Waccamaw  Cr.,  S.  C 

Waccamavr  B.,  N.  C.  and 

S.C 

Appro , 

Bzidges 


CM8 1,247 

(HH) 1,1080» 

QQ-5 1,1461 

QQ-6-a. 1,1465 

11,2299 


BB>23. . . 
BB-28-«. 


.11,2242 
..1,898 
..1,886 


11,2296 

11,2242 

.11,2041,2108 


BB-28 1,891 

(CC) 1,911* 


NN-24 1,1371 


QC^*-C 1,1465 

P-347 1,571 

P-348. 1,571 

N-14 1,499 

N-5 1,499,603 

11,2292 

, '...11,2242 


Waccamavr  B.  to  Gape 
Pear  B.,  N.  C  (water- 
way)  

Wachapieacue  InleC,  Va. . 

Wrecks 

Wacl]laB.,Ala. 

Wadasa  B«,  Fla 

(See  notes,  11, 2800.) 
Waco  to  Old  Waahlngton, 

BrasoaB.,Tex 

Wacouta  (HH): 

(See  notes,  11, 2839, 2834.) 
Wacouta,  Mlnii.i 

(See  notes,  11, 2834.) 
WaddingtonK,lf.T 

Appro 

WadtaicB.,N.J 

WadlncB.,N.T. 

Wadmelavr  B.,  S.  C 

WadBWOTth,  CM,  N.  T.... 

Wagners  Landing. 

Wagon  Hound  Cr^  Wyo. . 

(See  notes,  it  2820.) 
Wahoo  Cr.,  Nelir. 

(See  notes,  ii,3820i) 

Wahoo  B.,Ga. 

Watakea  Landing,  Hawaii 
Walalua  B.,  Havrallt 

(See  notes,  11, 2846.) 

Walalua  H.,  HavialL 

Waianae  H.,  HavtalL 


I#.7. 


U-40-«. 


...in 

...1,411 

..J,fli 

...1.811 


.tw 


RIU73. 


iiS» 

I-U I,MI,« 

F-2S. 12- 

N-218 kSt 

li,W^,l« 

(HH) i^ 

GQ-1066 i,tt8 

Q(}-U16 IW 

0-19B l» 

Yy-74 U» 


YY-«. 
YY-47, 


rSee  p.  2851  for  ez-l 
L   planations,  etc.   J 
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District         Vol  and 
and  No.  pac*. 

WaOoiMH^Hftwalt YY-41 1,1685 

Watmanaio  B.,  Hawalli 

(3m  notes,  11, 2846.) 

WalmaiudoH*,HawalL...  YY-^ 1,1686 

Watmea  B.,  Hawaii: 

(Sse  notes,  lip  2846.) 

Walmea,HawalL YY-86 1,1686 

Watmea  B.,  Hawails 

(See  notes,  11, 2846.) 
Watjpio  H.,  Hawails 

(See  notes,  11, 2846.) 
Waiska  B.,  HawaUt 

Wrecks U,2ar8 

WaiskaB^MIeli. PP-4. 1,1419 

Wakanua  Cr.,  Kansas 

(See  notes,  11, 2823.) 

WakaloiiilkaCr.,01iio...  DIM19 1,962 

WakeiidaCr.,Mo QQ-lSi 1,1026 

(See  notes,  11, 2814.) 

WakedclileB.,Waah XXSl 1,1666 

Waknul£aCr.,Kaii« 00-1894 1,1086 

Walalaa  B^  Hawaii: 

(See  notes,  11, 2846.) 

WalbiUKCr.,Ga. 0-188 1,534 

WalcottCr.,Pa J-683. 1.336 

WaldMk. (HH) 1,1080* 

Wallioiullii«B.,01ilo DD-806 1,962 

Walker  Bar. (CC) 1,911* 

Walker  Bayou,  La. T-2-ca 1,717 

(See  notes,  11,2806.) 

WaUcerO^yGa. 0-872 1,585 

WailKerO.,Kjf. DD-172 1,960 

Walker  C:r«,Va Efi-86 1,983 

Walker  Cr.,W«Va. EB-184 1,964 

Walker   Bun*  Bid*  and 

Pa. J-1016 1,838 

Walken  Br«,  BUm**  to  Co- 

lombiiBtToiiAlclieeB..  R-23-li 1,657 

Walkers  Br.  to  Fulton, 

llflas.,Toml>ig1ieeB.....  IU28-1 1,657 

Walkers  Canal,  La 8-126. 1,682 

Walken  laid (WW-2) 1,1618* 

Walker  Slough,  Cat 1X17-35 1,1577 

Wallaboat    Clian.,    New 

TorkH^N.T F-lOS-m 1,241 

Wallace  Bayou,  La 8-571 1,686 

Wallace  Cr.,BId. J-210 f,332 

Wallace  Cr.,N.C K-293 1,456 

Wallace  Cr^S«C*i 

Bridges... 11,2242 

Wallace,  Forts 

Sorvey^   latltode    and 

longltade 11,2041,2132 

Wallace  Isld.  Chan (WW-2) 1,1618* 

Wallace  laid  Chan.,  Oreg.  WW-18 1,1615 

Wallace  Lake,  La. 8-«70. 1,686 

Wallapa  B.  to  Columbia 

B.,Oies XX-2-«. 1,1667 

Walla  Walla  B.,  Oreg  •  and 

Wash. W-88 1,1593 

WanCr.,Fla P-336 1,671 

WaOeysLscGs 0-423 1,536 


District         Vol  and 
and  No.  page. 

WallleutB.,Wnh. WW-71 1,1615 

Dams,  private 11,2260 

Walls  Bun,Pa J-739. 1,336 

Wans  Cut,  S.C 0-4 1,633 

Wanula. (WW-2) 1,1618* 

WallusklB.,  Oref.s 

Bridges 11,2242 

WalnutBend. (HH) 1,1080* 

Walnut  Cr.,Ga. 0-348 1,535 

Walnut  Cr.,  lowas 

(See  notes,  11, 2814.) 

WalnutCr^Kans 00-1164 1,1084 

00-1194 1,1084 

0<J-1211 1,1034 

0(}-1236 1,1084 

00-1260 1,1085 

(See  notes,  11, 2821, 2822.) 

Walnut  Cr.,  Mo. QQAJ76 1,1086 

0(}-1485 1,1086 

Walnut  CE.,Nebr. 0(}-U23 1,1083 

(See  notes,  11, 2821.) 

Walnut  Cr.,  Nebr*  and 

Kans 00-1146 1,1034 

Walnut  Cr.,  Ohio. DD-300 1,962 

DD-453 1,962 

Walnut  Cr.,  Pa RR-3 1,1493 

Walnut  Fork,  Ga. O-290 1,535 

Walnut  B.,Ga. 0^7 1,533 

Walnut  B.,Nebr. 00-rl297 1, 1035 

Walts  Cove, Md. J-1174 1,339 

WalusklB^Qreg. WW-8 1,1615 

Wambiaw  Cr.,  S.  C N-199 1,600 

WandoBnS.C N-208 1,500 

N-197 1,518 

Wands  Ptn  Oreg«s 

Harbor  lines 11,2261 

Wanklnco  B^  Mass. C-46. 1,107 

WannCove,Md J-i67 1,334 

WannCr^Tenn. AA-82 1,848 

Wans-wau<^oi8ing  B., 
Minn*  (harbor  of  ref- 
uge).   (See  Waus-wau- 

goinlng.) LL^ 1,1265 

WaplesCut (HH) 1,1080* 

Wappasening  Cr*,  Pa.  and 

N.Y J-649 1,336 

WapplngerCr*,N*T...!..  E-40 l,m 

Wapplnger8Cr.,N.T E-40 1,198 

Appro 11,2289 

Bridges 11,2242 

Wappoo  Cut,  S. C. N-215 1,  500,624 

Appro..*. 11,2292 

Bridges 11,2242 

Wap8tniconB.,Iowa. 7J-64. 1,1234 

Wapalpinieon  B (HH) 1,1080* 

Waqua  Cr.,  Va. L-320 1,413 

Wa(iuottB.,Mass C-15. 1,107 

War  CoDege,  Azmy  i 

Buildings. 11,2039,2066 

WarCr.,Ky DD-Ul 1,960 

Wardens  Branch,  Mo. 00-45 1,1025 

War  Departments 

Surveys. 11,2041,2120 


Te 
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District         VoLaad 
and  Na  page> 

TeRmCeiaCatH)il,Fla....  P-«>1 i,Sn 

Terrapin  Cr.,  C0I0.1 

(See  notes,  ii,  283a) 
Terrapin  Cr.,  Moa 

(See  notes,  11, 3813.) 
Terrapin  or  Box  Elder  Cr*, 

Cdo GO-UQ8 1,1033 

Terrapin  Sand  Cove,  Md.  J-184. 1,833 

Teire  an  Boenf a  Bayou, 

La. 8-183. 1,683 

Teire  Bayon,  La. 8-350. 1,884 

Terrebonne  B^  La. 8-443. 1,685 

Terrebonne  Bayou,  La....  8-445 i,685;700 

Appro ii,23M 

Bridges U,2237 

Terre  Haute,  Ind BB-23 1,896 

Terry  Cr^Ga. 0-438 1,636 

Terrys  Cr.,  La. 8-41. 1,681 

Tessler-Bourseoise (HH) 1,1079* 

Tester  Lalce,Ga O-403 1,536 

Tete  Bayou,  La. 8-641 1,686 

Tele  Bols  Bayou,  La. 8-800. 1,688 

TetonB^Mont OG^I91 1,1030 

(See  notes,  11, 3816.) 
Texasi 

Field  senrioe. 11,9090,3050 

Forts U,  1806, 1^6,1976,1964 

Texas  City  H^ Tex. U-30 1,735 

Texas  CItyt  Tei.: 

Harbor  lines 11,2361 

Texas  City  to  Galveston 

H^  Tex.  (channel) U-39-a 1,746 

Texas  (eoast  of),  inland 
waterway  (West  Galves- 
ton B.  to  Bio  Grande 

B.) U-38 1,766 

Texas,  Department  of: 

Work  In  the  field 11,3040,3086 

Texas  Baplds (WW-3) 1,1618* 

Texas  Bun,  Pa. J-753L 1,336 

Texas  waterways U-2 1,736 

Texas    vraterways    (liya- 

eintb  removal) P-l-b-e 1,573 

U-3-« 1,735 

Texas  Waterways,  Inland 

or  Coastals 

Appro 11,2205 

Hyacinth  removal 11,3303 

(See  notes,  11, 2700.) 

Thames  B.,  Conn. D-11 1,141,146 

(See  notes,  11, 2780.) 

Appro 11, 3380 

Bridges U,2337 

Harbor  lines 11,3361 

Thames  Bi^  England: 

Bridges 11,3237 

Thebes,  ni (HH) I,1070* 

Thlbbetts  Br.,  Mhm KK-66 1,1347 

Thibodaux  Canal,  La 8-472. 1,685 

ThlefB.,Minn KK-TOtk 1,1248 

Thtanble  Shoals,  Ta. L-173~d 1,433 

Third  Cr.,  Kans.t 
(See  notsB,  11, 8223.) 


District 
aodNa 

Third  Cr..N.C. N-M... 

Third  DIstsict  (HH): 

(See  notes,  11,  3830l) 
Third    Fork,    Mo.    and 
lowas 

(See  notes,  11, 3814.) 
Third  Blay  Cr.,  If.  Dak. 
and  Mont.1 

(See  notes,  11, 2817.) 

Third  Bnne  Branch.  Md..  J-lOU VJA 

Third  Baplds (WW-2).....i  la^* 

Third  B.,  Mhm. KK-oi i::a 

Third  B.,  N.J 0-19 U<: 

Thirteen UDeCr., Mont..  00-632 iiii 

(See  notes,  11, 2817.) 

ThirteenmHe  Cr.,  W.  Ta.  EE-1S5 i«4 

ThliiyMileCr.,MiMit....  0Q-4» l.Ji 

(See  notes,  U,  2815.) 
Thirty MileCr.,N. Dak...  QQ-m Lia 

(See  notes,  11, 2818.) 

Thomas  Bayou,  La 8^530 

Thomas  Branch,  Bio GG-1439. 

(See  notes,  11, 2823.) 

Thomas  Cr.,  Ga. 0-349 i  v; 

ThomasCr.,Ta K-271 "" 

Thomas  Landing (HH) 1.:'' 

Thomas  Bun,  Md. J-031 i.^' 

Thomaston  H.,  Me A-155 :.> 

Thomaston   BL,    Me., 

Georges  B. A-155-s 1  * 

Thomaston   to   Wamn, 

St. Georges  B., Me A-155 '^^ 

Thompeon  Cr.,  Md JH04. 

Thompsons  Branch,  Mo.  00-94 

Thompsons  Cr.,  Bans GG-1356 i--' 

(See  notesj  11, 2823.) 

Thompsons  Cr.,  La 8-347 i-*^ 

Thompsons   Cr.,    Mont. 
andWyo.1 

(See  notes,  11, 28I81.) 
Thompsons  Cr.,Nebr.....  00-1393 i.  • 

(See  notes,  II,  2822.) 

Thompsons  Cr.,  S.  C N-67 t" 

Thompsons  Cr.,S.  Dak..  OG-763 1 

Thompsons Isld. (HH) >  "' 

ThoauCove,Md. J-1161 ^" 

Thome  Cr.,Ta Lr.50. » 

Thomsons    Fork,    Iowa 
andMo OG-ia5 -.  - 

(See  notes,  11, 2813.) 

Thotgeson  Canal,  La 8-686. 

Thomappie  B.,  Mich 00-37 i- ' 

Thomapple  B.,  Wis KK-^ •<--' 

Thornton  Branch,  Md...  J-987. - 

Thornton  Cr.,Ky DD-135 1  ' 

Thornton BflBCr., Mo....  QCkl96 i 

ThorofareCrMMd. J-I6& ^ 

ThoroughtaretN.CL L-354. 

Thoronghfaure,ya. K-199 

K-321 ' 

ThorovghfareB^N.C M-331 


i,« 
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District         VqL  and 
and  No.  pac*. 

,.  T-15. 1,717,728 

..  8-S8. I,e81 

..  W-101 1,1594 

.  Oa-1396 1,1665 


ta.1 

11,1M8 

.lyoUfliA..  R-^ft-aa. 1,647 

u KK-134 1,1248 

Tenn.  and 

AA-133 1,840 

t  ove,R.L C-106 1,187 

.R.L C-106 1,106 

U,2a78 

,La 8-37 1,681. 

..Mont 00-451 1,1028 

Cr.,S«C N-136 1,600 

•IUS.C N-118 1,600,613 

N-120 1,500 

pro 11,22W 

idges 11,2248 

rfofd. (WW-2) 1, 161»* 

erfonl,lf.T E-« 1,177 

lerhoie  Cove,  Md J-351 1,333 

ttorhotos  Cr.,  S.  Dak. . .  00-008 1, 1032 

atermans  Cove»  Me A-127 1,28 

tater  Power 11,2041,2115 

'Vateiproof (HH)„ 1,1080* 

Water  IL,  Blass B-07~ 1,81 

Water  Bon,  Mo. 00-18 1, 1025 

Waters  Cr^Md J-1207 1,340 

WatershedB 11,2287 

Waters,     Navlgabie     (see 

Waterwayss     B I  v  e  r  s; 

Harbors): 

Bridging  (see  Bridges) 11,2208 

Porto  Rloo 11,2041,2115 

WatersPt (HH) 1, 1080» 

Waters B., Bflass B-07 :....!, 60 

(See  notes,  11,2784.) 

Water  Supply,  D.  C 11,2040,2077,2080,2081, 

2082,2083,20(64,2065 
Watertown,     BUssisslppI 

B.   (Hennepin   Canal), 

Illinois  B.  to JJ-20-b 1,1286 

Waterways  I 

Appro,  by  districts,  eto 11,2287 

Arrangement  in  groups 11,2782 

(See  notes,  11, 2782.) 

Llstingof 1,11,19;  11,2782 

Numbering. 1,20 

Waterways,  Deep 11,2041,2124 

Waterways,  Intracoastal 11,2041,2116 

Apple : U,2287 

Valerways*  NaftfaMe  (see 

,  Dams, Bridges) 11,9041,2100 

Vat8onCr*«Md J-vn 1,838 

Matter., Tenn. AA-Al 1,848 

Vatts  Bayou,  Tex.i 

(See  noteB.ll,  2806.) 


District         VoLand 
and  Na  page. 

Watts  Cff.tlid J..881 1,333 

WattoCr.,Ta. 1^-106. 1,412 

Wattoski  B.,  Orsf.! 

Bridges 11,2243 

Wanhanna  B^  Oreg. W-74 1,1503 

WailkeKanH.,nL MM--89...  1,1297, 1848 

Appro.. 11,2208 

Harbor  llneB 11,2261 

Navlgatioo  rales 11,2041,2108 

WaaknllaB.,Fla. Q-ll.. 1,611,612 

(See  notes,  11, 2800.) 

Wanmawdee  B,,  Wis KIC-28 1,1247 

WanpaeaB.,Wis. lCM-19...  1,1297,1315 

Wanpeton. (HH) 1,1080» 

(See  notes,  11, 2828.) 
Wans-wau-solnlnc      B., 
Minn. LL-4 1,1265 

(See  notes,  II,  2835.) 

Wana-wan-colslnc      (see 

Waas-ifau<^oinlnff  B^ 

Minn*). 

Wave  Action  (effect  of). 

Lake  Miclilgiftn,  Mich. 

and  Wis 00-1-b 1,1378 

WaveilyBend. (00-2) 1,1039* 

WavBrlyCr.,S.C N-6 1,499,504 

Wave  Bock. (CC) 1,911* 

WaKliawCr.,S.C. N-125 1,500 

WailaBayon,La S-587 1,686 

Wax  Lake,  La. S-«65 1,687 

Wax  Pass,  La. S-664 1.686 

Wayne  City (00-2) i,  1039* 

Wayne  City  Bend  (QO): 

(See  notes,  11, 2826.) 

Wayne,  Fort,  Mich 11,1805,1992 

WeakUsh  Cr.,  N.  J.i 

Bridges 11,2243 

Weasel  Brook,  N.  J 0-18 1,247 

Weasel  Cr.,  Nebr. O  0-919 1, 1032 

(See  notes.  11,  2819.) 

Webbers  Falls,  Okla. Y-2-c 1,820 

Webbs  Bayou,  La. S-84 i,  682 

Webbs  Cove,  Me A-86 1,27 

Webhannet,  Me A-277-e 1, 59 

Webhannet  B.  (WeUs  H.), 

Me. A-277 1,29 

Websters  Cr.,  Bans 00-1215 1,1034 

Websters  Cr.,  N.  C L-256 1,413 

Weehawken  Cove: 

Harbor  lines 11,2261 

Weehawken,  N.  J E«28-o 1,196 

Weeks  B.,  Ala. R-9 1,646 

Weeks  B.,  La S-699 1,687 

Weeks  Bayou,  La S-700 1, 6R7 

Weeks  Canal,  La S-704 1,687 

(See  notes,  11, 2804.) 

Weeks  Cr.,Ta. K-228 1,874 

WeenisCr.,Md J-1235 1,  340 

Weems,  Va.i 

Harbor  lines 11,2261 

Weepecket    Bock,    Bus- 
sards  B.,  Mass C-34 1, 116 


We 
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District         VoL  and 
and  Na  page. 

WeeplziK  Water  Cr^  Nabr.  OO-1I30 1, 1083 

(See  notes,  a  2821.) 
Wee  Tea  Laka»  WflUams- 

biuvCo.,S.C N-lOl-b i,518 

Wasner  Cr.,  Mont. OQ-640 1,1029 

(See  notes,  11, 2816.) 

WelkvaB^FIa. P-60. 1,58S 

WelkwaB^Fto P-00. 1,588 

Weir  &^  Mass B-14A 1,70,96 

(See  notes,  11, 2785.) 

Weirs 11,2041,2109 

Walsar  B^  Idabo W-«l 1,15M 

Wekawoochaa  ILi,  Ha P-884. 1,571 

WeklTalUFia. P-346. 1,571 

P-«. 1,609 

(See  notes,  ii,  27990 

Bridges 11,2147 

WeldwachaalLvIla P-^2. i,5n 

Weieliea  Cr^  S.  C N-245C... 1,501 

Weldon    Bi^    Iowa    and 
Mo.: 

(See  notes,  11, 2813.) 

WaUesH^  Midway  laid... .  YY««6-b 1,1091 

WaUHeat  H^  Mass B-208 1,70,100 

Appro 11,2288 

Wallrldca  Cr.,  Md. J-189. 1,332 

Wells  Cr (CC) 1,911* 

Wells  Cr.,KanB 0(}-1375 1,1085 

(See  notes,  11, 2823.) 

Wells  Cr.,  Mass B-188 1,70 

Wells  Cr.,  Minn JJ-30. 1,1234 

Wells  Cr.,  Miss S-285. i,683 

We08Cr.,N.C L-224 1,413 

Wells  Cr.,  Tenn. AA>244 1,850 

Wells  H.,  Ma A-277 1,29 

A-277-a 1,59 

Appro 11,2288 

Wells  Slough,  Cal TT-06. 1,1555 

Wells  Spring,  Oa 0-^14 1,585 

Welshmans  Cr.,  Md.i 

Bridges 11,2179,2243 

Wanatchaa (WW-2) i,  10Ur» 

(See  notes,  11, 2843.) 

Wenatchaa  B^  Wash. XX--119 i,  1656 

Wepowaga  B^  Conn. D-68 i,  141 

Waquetequock  B^  Conn.  P-3 1,141 

(See  notes,  ii,  2788.) 

Wast BassettsCr., Ala....  R-41 i,646 

Wast  Bn  La S-304 1,683 

Wast  B.,  Tax.t 

Bridges ii,2243 

West  Bow  Cr.,  Nabr 00-938 1,1082 

(See  notes,  11, 2819.) 
West  Branch,  lowai 

(See  notes,  11, 2814.) 
Wast  Branch,  Kan8.t 

(See  notes,  ii.  2823.) 

Wast  Branch,  Md 7-550. 1,385 

JMW8. 1,888 

J-1134. 1,339 

West  Branch,  Mont,  and 
Canada 00-418 1,1028 

(See  notes,  ii,  2815.) 


District 

VoLaad 

andNa 

V^' 

Wast  BivBch.  N.  Dak. 

..  GO-896... 

IJI» 

(See  notes,  11, 2815.) 

Wast  Braneh*  Ohio. 

..  DD-oe.. 

!,« 

Wast  Branch*  Pa 

..  J-562. 

L335 

J-577 

i.33i 

1335 

J-700. ia 

J-7U. i.» 

J-761 1338 

J-«15. i» 

Watt  Biaacfat  Ta K-319 in 

Wastbrook  hI,  Conn. D-24 ltd 

(See  notes,  11, 2788.) 

Appro fi,C» 

Waatbrook     H.,     Conn, 
(near    Connaetleut    B. 

month) D-24 Li3 

Wastchastar  Cr.,  N.  T E-19 1.  ln.i«' 

Appro lt2S» 

Westchester,  N.  T.i 

Harbor  lines il226! 

WastCotyeUBayoOtLa...  8-66. ItM 

Wast   Cota   Blanche   B., 

La. S-6». l*T 

Wasteott  Cove,  Conn D-*89. li' 

Wa8tCr.,Md. J-48. » ir 

Wast  Cr.,  Bfass B-58 l-- 

Wast  Cr.,  N.  T.t 

Harbor  lines 11,85 

Wester., Pa J-710. i  a  \ 

J-786. li' 

Western  Branch,  Lynn- 
haven  B.,ya. Lr-210. 1*:. 

Western  Branch,  Ma. A-ie9 

A-183 1'' 

Western  Branch,  Md s:-23 i" 

Western  Branch,  Ta K-180 i: 

L-166. if- 

L-174. it. 

Western  Division,  Engi- 
neer Department. li,203$.S« 

Western  rivers .*  (CC) *t.' 

(HH) i:.v 

Western  Bon,  Md. J-1030l i  £> 

Westfleid  B.,  Conn D-SS. i'-^ 

West    FIresteei    Cr.»    8. 

Dak 00436^ iVt: 

(See  notes,  11,2815.) 
Wast  Fork  and  Tygaits 
Taney  Bs.,  W.  Ta.  (Inne- 

ttonof) FP-M. LIV. 

West  Fork,  Big  Cr.,  Mo^t 
(See  notes,  U,  2813,2814.) 
West  Fork,  Dry  Wood  O., 
Bio.  and  Bans.! 
(See  notes,  11, 2824.) 

West  Fork,  Iowa 00-266^ 1 IC 

(See  notes,  11,2814.) 

West  Fork,  Iowa  and  Mo.  00-441 L  n^ 

(See  notes,  11,2814.) 

West  Fork,  La S-79. :  *^ 

e-2S7. -* 

6-«40. i» 


*li^ttS^'"f "]     QEKBBAL  FINDING  LIST,  VOLS.  I  AKD  H. 


TR 

3087 


Appro 
Appro. 
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^VPro u  ,202 

^'^^K* !.!!!!'.!!!'."..ii,t» 

'^^••^•C N-M7 i,K» 

u,na 

B-l» I,T0,»4 

U,fl8B 

,  11,3238 

''»«««Inlit,lf,l I-«4 1,399 

'^"*" 11,2278 

'Wn.'wt.Ind.T. U,1803 

wonEiia.Md ,-io«. 1,899 

«n»R^AlMka XX-221 1,1667 

**?'-^ lyjyjBO ...1,999 

MF6rlcW.Ta DI>-820 !,. 1,961 


X 


Bridges II 

^■^^^- ix-eo Mai7 

"*^*«"»W. (CC) 1,911» 

idliiffCove,Coiiit. I>-1« 1,141 

'^•^*«'*« (OC> 1,911» 

'*»w««»-.Kjr BB-6 1,891 

Appro n^ 

Bridges u^ 

iflCr^Ind. NK-S4 1,1349 

Brfd«« 11,2238 

d&BnBffldL L,Lr-66 J,1365 

uuqiuldngm^BU....  j.i4a 1,332 

mtetsCr^N.C lC-78 1,454 

iHCr.,N.C 1C-S91 1,406 

ip(Tlie) (CX3) 1,911* 

(86eiiota,ll,28lO.) 

MkB^Oreg W-64 1,1508 

Bridgea U,3338 

an»eB..lilali 00-«5-a. 1,1411 

ftwnaBaT<m,lA. &-134. 1,682 

!awiMCtty*Mleli..;....  00-56 1,1377 

t»veIa•Cov^BId^ J-281 1,333 

nadweluBnN.T. lC-«6 1,177 

readwal]il*M.Cr^MMS.  B-63 1|60 

msoTf  Doeumant  No. 
373,  tSS2t 

Index  chackad  with 1,13 

ned  Avon  Bi^  Bid J-333. 1,333,353 

Appro 11,2291 

!eeSlota«li«Cal TT-85. 1,1665 

vmpealasiL (HH) 1,1079* 

(See  notes,  11,2830.) 

«mpealesiiR.,WlB. KK-27 1,1347 

entHnllCr^Hd K-38. 1,878 

enton. (HH) 1,1070» 

entonK^Mleli.... '..'.'..  PP-116. 1,1480 

enton,  N.J.t 

(8eenotfli,ll,3704.) 

Harbor  Unea 11,2281 

«iton,N.J.,LalorBt...  H-3-P 1#287 

!'entoii,  N*  J.,  to  motttb 

nfDatewanK H-3-b. 1,378 


DlBtriet 
andNo. 

Tranloii*  N.  J.,  to  Pblto- 


VoLand 


.). 


1,381 

Ti«litm.,N.C H-1S8 1,406 

M-180 1,456,400 

(Sea  nolaB,ti,  3707.) 

Appro 11,3393 

BrtdgM 11, 3380, 

Harbor  ItaMB U, 

TmpagniarBajFOVtLA.*..  &-138. 1, 

IVwFialMloaRi.Tex U-63 1,736 

TnBFialMloa&vTaL U-« 1,786,767 

■moncwhitViii,     Great 

Lakea. Il,a04l,3l34 

TrimlMllaB^WIi KK-i6 1,1347 

XMnldadtCal TT-181-aw 1,1666 

IWUdadHivCaL TT-187...  1,1666,1671 

TtfBByXtTai. T-IO. 1,717,716 

U-2-b. 1,786 

U-fr* 1,786 

U-13 1,786,780 

U-13 *,780 

(Sea  notaa,  11,3807.) 

Appro 11,3204, 

Bridgai "♦ 

TMipaB^Bfd. J-340. h 

TmweCr.,Bfd. J-338. j—*'^ 

•noapa,Biigliia« **'*^'SS'2^ 

Eqtdpment 11,3080,2042 

Nonoommlealoned  offloers 11,3080,2000 

Serrloe  in  the  field 11,8080,3060 

TMopat  Inatnicllon  In  .,,«,! 

ym^twy 11,  »»** 

TtotmanCr.«N.C 1^-304. *»*1* 

Itottara  Skoal,  Oa.i 
(8eenoteB,U,3798.) 

TtooMeaoma  Gr.,  Ky. DD-154 l,»J" 

DIM-a i»WB 

•noncli  Cr..  Fa J-886. i»»3J 

TroapaCr.,Ga 0-128 i|M« 

Trontbers    (Troutbuif), 

N.Y-(liaftooroframfe).  RIl-33-b. ,!«« 

TloUtCf^ColO O<*-1095 1.1083 

OO-nOl 1,1083 

(8eenotei,li,3830.) 

TioatCr..Fla P-W *»»» 

P-76. '»«* 

P-123 *,W0 

11,2280 

TnmtCr^lA T-2-n » 

rJT^:^^-- oo^ -^^ 

x^rcr.*;^^"^ ocMoo uoao 

(See  notee^,  2817.)  

TioutEnn.P». ]]jSLZ 1,337 

J-802. i,337 

^^  ....(CC) um^ 

•"^y-r:--" K-196 i,374 

"^S^SlI'iL-  U,3253,3261 

.^JTrTS^ii^i^:-^  ^^ ''^•^ 


Tr 
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Ttoy  to  New  Bammorei 

Harbor  lines 11,2261 

TruU  Brook,  Mass B-47 i,90 

TmmbuIUFoit il,1802,lS74 

Tualatin    (Tiialtttn)    IL, 
Orag WW-32.. 1,1015,1640 

(See  notes,  U,  2841, 2844.) 

Tubbya  Cove,  Md. J-1Q5. 1,834 

TubmlU  Brandi*  Md. J-285 1,333 

Tuekahoe  Cr.,  Md. J-aoi 1,353 

Appro lf,22»l 

TuekahoeB^SId J-291 1,333,362 

TuckaboeB^N.J 1-22 1,299 

Tuckanecgee  B^  N.  C AA-102 1,849 

(See  notes,  11, 2809.) 
Tucker  Beach*  N.  J.: 

Wrecks 11,2278 

Tucker  Cr.,W.Ta. EE-100 1,984 

Tuckers  Cr^  N.  C M-IQO 1,455 

Tuckers  leNL,  N.J 1-12 1,299,302 

Appro 11,2290 

Tuckerton  Cr^  N.  J I-IO 1,299,301 

Appro 11,*  2200 

Tucuraii«P.L YY-165 1,1688 

TultsPt^N.J.t 

Harbor  Unes 11,2381 

TugalooB^Ga 0-13 1,538 

Tugaloo &^ Oa. and S. C.  0-13 1,547 

Tugboats;  list 11,2345 

Tug  Fork,  Ky DD-292 1,901 

Tug  Fork,  Ky.,  Big  Sandy 
B DD-213-d 1,973 

Bridges 11,2239 

Tulare  VaUey,€al UU-6-g 1,1583 

Irrigation 11,2040,2067 

TuIlalaliCr.,N.C.....'....  AA-100 1,849 

TuUB.,N.C L-248. 1,413 

Tull  Branch,  Md J-129 1,332 

Tulle  Cr^  Mont 00-120 1,1028 

(See  notes,  11, 2815.) 

TuUlflnny  B^  S.  C N-263 1,501 

-i*ullock8  Fork,  Mont 00-704 1, 1030 

(See  notes,  11, 2817.) 
Tulls  C;rn  N.  C.I 

Bridges 11,2239 

Tullulah  Co.: 

(See  notes,  11, 2809.) 

TuUy (HH) 1,1079* 

TuUylskL (HH) 1,1079* 

Tulsa,  Okla. YY-2-c 1,820 

Tuna  B.,  P.I YY-161 1,1686 

TunaCr.,Pa FF-3L 1,1003 

Tunica (HH) 1,1079* 

Tunica  Bayou,  La S-29L 1,683 

Tunkhannock Cr., Pa. . . .  J-63a 1,335 

Tunnel, Sutro;  mining. 11,2040,2090 

Tunnel,  Washington 

Aqueduct,  D.C 11,2040,2080 

Tuolumne  B.,CaL UU-32... 1,1677,1584 

Bridges 11,2239 

Tuppers  Cr.,  Mass B-175 1,70 

Tuque  Cr (GG-2) 1,1039* 


District        Vc"  «3d 
and  No.         p^. 

Tuque  Cr.,  Mo GG-U i.:rf 

(See  notes,  11, 2813.) 

Turkey  Br.,  Ga 0-75 i.=L? 

Turkey  Br.,  Mo. GG-148 X.:a 

Turkey  Cr.,  FlA. P-i2i :  ^ 

Turkey  Cr.,Ga 0-312 

Turkey  Cr.,  Iowa. GG-247 i/x 

(See  notes,  11, 2814.) 

Turkey  Cr.,  Kana GG-13S7 i:^i 

GG-13T7 i.\'^ 

(See  notes,  11,2823.) 
Turkey  Cr.,  Ky DD-ee i,<t 

DD-IS !'*! 

DD-243 i  •>! 

Turkey  Cr.,  La. 8-77. :V 

8-5M. :> 

Turkey  Or..  Mo. GO-75 u'.: 

0G-» i,.v 

OG-l« i.:i-* 

QG-m\ I.:* 

OG-1496 1..  • 

00-1534 i.L' 

(See  notes,  11,  2814, 2833, 
2824.) 
Turkey    Cr.,    Bio.    and 
Kans 00-1406 U-* 

(See  notes,  11, 2823.) 
Turkey  Cr.,Ne1ir. 0O-1299 j,i- 

(See  notes,  U,  2822.) 

Turkey  Cr.,  8.  C. N-61 i,*' 

N-154 ;■• 

N-188 '-•" 

Turkey  Cr.,  T«nn AA-152 i.^ 

AA-230 :v 

Turkey  IsML (HH) i:'' 

Turkey  <|aarter  Cr.,  N. 

C M-178 '>• 

Turkey  lUdgeCr.,S.  Dak.  00-399 i   - 

(See  notes,  11,2814.) 

Turkey  B (HH) J     ' 

Turkey  B.,  Iowa. JJ-61 

Turkey  B.,N.H B^ 

TnrleyCr.,Tenn Va-125 '■\ 

TumagalnB.,N.C M-219 '"- 

Ttimback  Cr.,  Mo.x 

(See  notes,  11, 2824.) 

Turn  Bun  bI,  Fla. P-104. '^ 

TumbuUIskL (HH) i.    ' 

Turner  Branch,  Ky DI>^ 

TumerCr.,Md. J-51L i*^ 

Turner  Lake,  Ga O-iTi 

Turners  Bayou,  La. S-577 ;*" 

Turners  Cr.vGa 0-«l 

(See  notes,  11, 2798.) 

Turners  Cr.,N.C. M-254 ^' 

Turners  Cut,  N.C. L-270l '^^-'^ 

Wrecks 

Tumcnisid (HH).. 

Turtle  Bayou U-** ^'* 

Turtle  Bayou,  La. S-ua. ^^• 

Turtle  Bayou,  TcEL IX-ll 1-^'  " 

Appro 


•-\ 


..»t ' 


.Jlii* 


See  p.  2801  for  ez- 
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DiBtriet         VoLand 
^                                  and  Not           page. 
'oztleCoveCaiiaiLyTK...  ir-8»^. 1,773 

Appro ; 11,3386 

^wtteCrnKaiu. GO-U87 1,1086 

(See  notes,  11,3823.) 
'nrtteCr^N.DalL 00*807 i, 

(See  notes,  11,3815.) 
"ortleCrnPa. 7-648. 1, 

FF-18. 1,1008 

•ortleOiitimrtplf.j.....  1-26 1,390 

*«*«'«H-.Fta^ P-17«. 1,670 

'urtteHeadCoMiMA.....  A-IM 1,28 

'ortleLakebLa. B-78ft. 1,«7 

'«»'*"«K-.Q» a-444 1,686 

'^utieR^.Mliiii KK-02 1, 12« 

'urtteR-.K.Dak KK-179 1,1248 

"urtte  R.,  K.  Dak^  North 

"^^^ KK-180 1,1248 

imie  B.,  N.  Dak.,  South 

Fork. KlK—181 L  12tt 

^irtteR., 8. Dtk..'.* ".'.*.'".'  Oa-838.'!!!!!!l,1027 
(See  notes,  U,  3816.) 

'O'warCrnCal TT-187. 1,1660 

tuawhoclieeCr.,Gft.....  0-W6 1,636 

1ucanwB,01ih> DI>-a61 1,962 

iuearoraCr.,If.T J-^w 1,336 

1usataaCr.,Ga. 0-363 1,586 

Ittttle  Cr.,  Kans 00-1371 1,1086 

*wciv«mfleBa7omljL...  T-H 1,717 

rwclvciiiileCr.,CaL TT-17-b. 1,1561 

Pwelw-MlleCr^La. &^. 1,681 

rwdveMUeCrHMont....  00-434 1,1088 

(See  notes,  11, 2815.) 

rwelveMlleCr^N.T RIl-27 1,1408 

rwohie  Mile  Cr.,  S.  C N-126 .1,600 

N-198 1,600 

rweh«MlleCr.,S.Dak...  00-88B J^lflB? 

(See  notes,  11, 3815.) 

rweiv«PoleBar (CO). 1,»U* 

rwel¥e-F0leCr.,W.Tft....  SS-« 1»0B8 

rwelvo  Pole  Cr.,  W.  Ya^ 

East  Fork. S8-« 1,1 

rwelve-Pole]L,WbVa....  BB-2 1,1 

rwenty-four    inis    Cr.» 
Mont OCM75 I^IOB 

(See  notes,  11 ,3816.) 

rweiityiiiUeCr.,Pa BB-«-o 1,1408 

rwent7mUeCr.,W.Tft...  BB-12* 1,984 

rwratr-tevenPaas (HH) 1,1079* 

rwenty Seven PaastLft...  8^308. J,«82 

rwtaiBroa (CC) 1,911* 

Fwln  Bntte  C»^  Kand 

(See  notes,  U,  3833.) 


Dtotriot  -       VoL  and 
andNa  page- 

Cr. (00). 1,911* 

Twin  Cr.,  Kana^ 

(See  notes,  11, 3888:)'  

TwtaiHolibiwa (HH) 1,1079* 

Twtn  Fonda,  Md l-UflL 1,333 

Twin  Ba.,  Wla.1 

Harbor  llnea **»2381 

Twin  Sknifhat  Cal TT-IOO. 1,1555 

Twin  Viewer.,  Sana. 00-1841 1,1035 

TwttehCove»Md J-lWi «»333 

J-190^ 1,3« 

Appro "»»91 

TwoBbtffoors,lIlnn. LI^IS. 1,1265 

(See  notes,  U,  3885.) 

Twol8kla.,Bfinn. IJ--10....1,lM5,ia» 

Two  BfedldnoCr^  Mont..  OCM84 1,1<»8 

(See  notes,  11,3816.) 
TwoBs.(Bast),Mtnn.....  KK-84 i,15|» 

^l^^.T!':::::::::::.^:^:::::^ 

Harbor  lliMB 11,3261 

NaWeattannlaa "'^^J'fJ?! 

TwoBa^Mlnn KK-m \A^ 

KK-206. 1,13*8 

Two  WHmm  BUniif  BfMdla 

Fork. KK-aw i,ia» 

Two   R^   mnn^  Nofth 

Fork. KC-a08- 1,13» 

Two  Mm^  BOnn^  Sonth 

Forkirr. KK-206 1,1^9 

TwoTaUCr.,8*l>»k. OG-S07 1»10M 

(Bee  notes,  U,  3819.) 
TyaaklnCr.,MA J-112L 1,833,347 

Appro ' 

TybeoCr.,Ga 0-« 1*533 

TyiieoIakUOaa 

Fort* 2S 

Tyboell..Ga. 0-87 1»^ 

T7gartCr.,W.Tn BK-168 1,W4 

Xygarta  Taltoy  and  West 
Fork  Ba^  W.  Va.  (Inno- 

tlonof) Py-lO- *'^*" 

T^carU  Valley  B^W.Ta..  FF-4IH*. 1,1003 

^^^MM^ '       "^                FF-12L...1. 1003,1011 
„  ...^  11,2239 

„j^i^- ":::::::'div2ii 1,900 

Tyler  Oooalng. (P^' » 

(8eenotes^ll,38a3.)  

X,ie«Crj.Md. J^l^;    ,  3^^ 

XyioniaB^Ark. y-oi.... 


Wl 
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District         Vol.  and 
and  No.  page. 

WIMCowCThLa S-848. 1,088 

WiidGooMDIke. (WW-2) 1,1618* 

WUdGooMlsM. (WW-2) i,  l«19» 

WildGooMBaplds (WW-2) 1,1618* 

Wild  Hone  Cr.,Kans QQ-ITOO 1,1034 

0G-1M6 1,1034 

OGkl343 1,1086 

(See  notes,  11, 2821, 282S.) 
Wild  Hone  Cr^  Mo 0(}-lS54 1,1037 

(See  notes,  11, 2824.) 
Wild  Hone  Cr.,  Wyo. 0(}-734 1,1030 

(See  notes,  ii,  2818.) 

WUdBkeB^MHin. KK-104 1,1248 

Wild  lUeeB^N.  Dak KK-188 1,1248 

Wild     Blee     B^     South 

Bnmcli«  Bflim KK-195 1,1248 

Wllda  Landing (HH) 1,1080* 

WOesrCr^Pa. J-668. 1,836 

Willcenon  Brancli,  Mo . . .  00-212 1, 1026 

(See  notes,  11, 2814.) 

WUkln8onCr^S.C N-151 1,500 

Wilkinson  Isid. (HH) 1,1080* 

Willdnsons  B.,  La. S-342 1,684 

WUldnsons  Cr.,  N.  C U-bl 1,464 

Wlilamette  and  Colmn- 

blaBs WW-aO^ 1,1642 

WUIamette  Bar (WW-2) 1,1618* 

(See  notes,  11, 2841.) 
Willamette    Falls,    Ores. 
(WW): 

(See  notes,  11, 2841,2844.) 

Willamette  R^Oies WW-ao..l,  1616,1642 

(WW-2) 1,1618* 

(See  notes,  11, 2848,2844.) 

Appro 11,2300 

Bridges 11,2444-2245 

Harbor  lines 11,2261 

Navigation  rules 11,2041,2106 

Willamette  B.t  tribntaifee 

of  Columbia  R.  below 

mouth  of. WW-41-e 1,1649 

Willamette  Sloufh. (WW-2) 1, 1618* 

Willamette  Slough,  Ores  •  WW-2S i,  1615 

WW-81 1,1615 

(See  notes,  11, 2841.) 

Dams,  private 11,2251 

Willanch Slouch, Oreg...  W-96 i,150B 

WiHapa  and  Baken  Bs^ 

Wash. (eanal between)..  WW-60 1, 16S2 

Wlllapa  B.  to  Columbia 
Ri^OreK.t 

(See  notes,  11, 2844, 2846.) 
WiUapaB^tWash. XX-2 1,1666 

(See  notes,  11, 2844.) 
Wlllapa  H^  Wash.i 

(See  notes,  11, 2845.) 

Wrecks 11,2278 

Wlllapa  R.  and  H.,  Wash.  XX-9 1,1657 

Appro 11,2301 

WtOapaR^vWash XX-« 1,1655 

(See  notes,  11, 2845.) 

Bridges 11,2246 

Harbor  lines 11,2261 


District       YoLioi 
andNa         page. 

Wmm^  R.,  Waaht  South 

Fork. XX-IO tlli 

Wmard (HH) UW  I 

WIIIardCr.,K7 DD-llS IVb^ 

Willet8Pt..N.T.: 

Engineer  Depot ii,»».M 

Forts aBK.l« 

Harlx>r  lines u.afi 

WmiamFass (HH) LIOQ* 

Wimamfl  Cr.,  Ga. 0-46 iS3 

WnUams  Cr.,  La. S-87QL i^ 

(See  notes,  11,2806.) 

W11UamsO.,Md 1-306. 13) 

WnUams  Cr.,  Mo OO-UH Lii^ 

OG-1530 iir 

(See  notes,  U.  2814.) 

WnUams  Cr.,  Wash. XX-6 Ll^ 

WUUama  Cut,  Ga. (M82 t» 

Williamson  Swamp  Cr., 

Ga 0-136 la 

WnUams  Pass,  La 8-305. I'Ji) 

Wananu  R.,  W.  Ta. BB-12D LVf 

Winis  Cr.,  N.  C ]i-2» l« 

lC-a45 t« 

winis  R.,Ta L-144-a l& 

Wllli8tfaisCr.,N.C M-244 1  tic 

Wmiston (00-2X L>^ 

WIllouclib7B.,Ta.....!...  L-20S. l^ 

Wrecks J12ri 

WmowBar. (WW-2).....lliJ? 

Willow  Branch*  N.  C L-830. i-*'~ 

WlDowCr.,Colo 00-HB7 H^ 

QQ-im lis 

OQ-im tis 

(See  notes,  11, 2820.) 

WillowO.,Cal TT-?Oi lis 

Willow  Cr.,  Iowa. OO-tn l^ 

W]llowCr.,Mo 00-174 H^ 

(See  notes,  11, 2814.) 

WIUowCr.,Mont. 0(M57 L^^ 

0<M79 l» 

(KMM LI'S 

00-621 iJ^ 

0(M61 l>^ 

00-763 li- 

(See  notes,  U,  2816,2818.) 
Willow  O.,  Nebr. 00-«6 i.:S 

oo-m I'- 

0<}-U81 1'S 

(See  notes,  U,  2810,  2820, 

2822.) 

Willow  Cr.»  N.  Dak OCMV l^ 

(See  notes,  11, 2818.) 

Willow  Cr*,  S.  Dak. 00-82S ^^ 

00-m l>- 

00-«B i^^ 

(See  not«,  ii,  2818»  2819.) 

WIDOW  Cr.,W70 OCMOOD l«^ 

00-Utt i» 

(See  notes,  11,2820.) 

WmowLakcLa. 8-785. l*^ 

wmowPt. ((X3). ^^- 

WIUowB (HH) ^  M*** 


^lanatiSSi^rt^^"]     GBITEKAL  FWDmO  U6T,  VOlA  I  AOT)  H. 
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V. 


Mlutte  Bayou,  lA. 


andNob 


Vol  ma 


.1,684 


Ro«J». il,2(Ml,3117 

■tenttnaBajomlA. 8-«)l. i,M6 

■tenttnaCr^BId J-1225. 1,340 

aBeJoiCaLi 

HvborUaw 11,2961 

HkyCr^Ala IU27 1, 646 

■B07  Cr.  (canal  to  eon- 
nMt  Blaek  Waiilor  B. 
and  Flw^llle  Crn  Atai* 
«1») R-2»^) 1,«M 

■■•rCr^Bioiii aa-«56 i,i080 

(S«aiiotflB,il,2817.) 

■a«rBii]i,pa j-w«. i,«»7 

uudaEMf. (CC) i,Wl* 

■aBiinii,Ark. Y-a-c 1,820 

anbufOiH^N.T RR-7-b 1,1488 

(WW-2) I,161»> 


Engtowr  Depot. 11,2088,2046 

aneoii w,  WaalM 

(86eiiotai,U,2848.) 

Harbor  UiMB , 11.2261 

anCr^CtaL o-28 1,683 

■n*«"wwCr^N.C. K-184 1.466 

anOykoCrHGa 0-186 1,634 

an  Rom  Cn,  II0111.1 

(See  notflg,  11,2817.) 
an  Horn  or  Fmso  Gr^ 

^^oat. 00-6iB. 1, 1080 

anWlioP8^]f.T.i 

Harbor  Unas 11,2361 

aanrCri^Kaaa QO-in7. 1,1086 

(See  notes,  11, 2828.) 

anclOML (HH) 1,1080* 

aiicliiiCr.,La 8-26L 1,688 

U-2-b. 1,736 


Appro ■ .,..11, 

Blaseo  to  Old  Waaliliig^ 

t«i(BraaoBB-,lte.)....  U-40-o 1.768 

«lvatBoekBnuMli,Md.  J-488. 1>338 

(HH) 1,1(W«» 

F.L YY-88 irl686 

MlgiisB^Nakr a(M82 1. 

(BeeD0tei,l],2819.) 
wdlSili  B^  Olda.  and 

Ark. Y-12 U 

•KUgrii  B.,  OUa.  and 

Kans y.i3 1.818 

^eRmuonB^La. S-688u U^O 

BJtlA, i»«W 

(See  notes,  11, 3804.) 


IMilrlat 

andNa 


VoLand 
pace. 


VannflkA  B^  I4U»  ale.  (in- 


Blo 


Granda,Tei^vla) 8-de6-«. 1,700 

Vannfflkm  BajoUt  La. CMMNL 1,708 

Bridgea 11,2146,2241 

Wracks 11,2278 

y annmon  Bayou,  B.*  and 


.11,2204 


Appro 

YannllkmCr. 

(8Mnotea,ll,2821.) 
YennlUon  hI,  Olilo.. . 

Appro • 

yfltmnion  Paaa 

VcnnlilonPaaac 
TcnnllionB.... 
VfltmnionB^ni 


QQ-20... 1,1461,1472 

U,2200 

8-716w 1.687 

8-686 1,708 

(HH) 1.1080» 

JJ-«. 1.1234 

NN-4 1,1340 


Tcnnlllon  B^  Ind.  and 

m 

TcnnlUon  B,  Kana.1 
(See  notes,  U,  2821.) 
TanBillonB^La 


BB-34. 


.1,801 


Bridges. 


B-720. i|687 

8-006. 1,708 

11,2241 

JJ-36, 1,1234 

KK-06 1,1248 

KK-228 1,1240 


(See  notes,  U,  2884.) 
TannUkm  B^  Olilo. .. 
Bridges 


QQ-21 1,1461 

ii,224l 

00-3 1,  X030> 


(See  notes,  11, 2824, 2826.) 

ycnnimon  flUff  Bans 

Tfltmllilon  Bv  S.  Dak. . . .  • 

(See  notes,  11, 2814.) 
Vanum    80    moaUi    oC 

HolmeaB^VIa 

TemonB^O*- 

Vatirt  Bayou,  La. 

Vafiatta  Bayou,  La.....-- 
YaaaalB  of  Uie  U.  fiU  ^^^ 
QfBiaieliAnti 

Indeac,  obeoVhig 

VleicalnuK- 

(Sw  notes,  11, 2880.) 

VkkamuVt  Alia*- ''''' 

VIekaburv.  WOaa^  dlatrlet. 

(Bee  notes,  11, 2807.) 

Appro • 

Vleksburs,  Bflaa^  dlatrlet, 

3dM.B.C 

Vlekabu^  Mlaa>t 

Navigation  roles 


00-1242 1,1034 

QQ-29S 1,1027 


QQ-83-C 1,637 

O-lOB 1,638 

8-871 1,684 

8-390. 1,684 


1,13 

(HH) 1,10^ 


1,770 

X 1,783,785 


11,3306 

W 1,781 

11,2041,2106 


Vl 
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District         Vol.  and 
and  No.  page. 

Vteiorli^Woodwud     C»- 
naltTOL UU-23 1,1677 

Tklory (HH) 1,1090» 

Vidal  Bayou,  L» X-8(H} 1,807 

Appro b 11.3296 

Vldalla (HH) i,  1090» 

Ylawa*  conatmetloiis,  en« 
gtaiMr : 1,13;  11, 3626 

Village  Cr^  Ala. R.39 1,646 

Village  Cr^Ga (M36 1,636 

VUiagcCrnN.C 11-176 1,466 

VQlan  Bayom  La. S-363 1,684 

Vmiage  Cr.,  Tei.i 
(See  notes,  11, 2806.) 

VinaUiaveii,  Me A-116 1,28,40 

Vincent  BajroUt  Ljui 
*  Bridges 11,2241 

VInces  Bayon*  Tex U-24 i,  736 

Vlneennes   (above)«   W»- 
liaali]t^Ind.andI]L...  BB-2»-c 1,901 

Vlneennes  (below),  Wa- 
bash B^  III.  andlnd. .. .  BB-23-b 1,900 


District 

andNa 

yinewiiMMi,  Ind BB-23. 

Vincent  Bayon,  La. S-IQ.... 

Vincent  Cove»  Mass B-84... 

Vlneyaid Haven H^Maaa.  C-27.... 

Appro 

Wrecks 

VinerudSmmdcMaaa...  C-23.... 


VoLad 
i,» 

1,'* 


i,jr 


0-2. i,i0:.j» 

(See  notes,  II,  3786.) 

Wrecks ii.2ri 

Vinton  Canal,  La T-2-g i,T 

(See  notes,  11,3806.) 
Vlisinlat 

Forts fl.ws.bi* 

Vbgln  B^  Nevn  Ailiiv  and 

Utali 88-^ Lr>C 

VlstiilaCnie) (HH) khw 

Vlien  Chute (HH) tiw 

Volga  B.(]iiuala) (OC) i.>i.' 

Voioala  Bar  (St.  JoIuib 
B.,Fla.) P-liM. t« 


w. 


Waackaek  Cr^  N.  J. 

Watesba. 

Wabash  and  Erie  Canal, 
Ind.  and  Ohio 


Appro 

Wabash  and  White  Be., 
Ind«t 

Bridges 

Wabash  B.,  DL  and  Ind. .. 

(See  notes,  U,  2810, 2887.) 

Appro 

Bridges 

Navigation  roles 

Wabash  B.,  DL,  Ind.,  and 

Ohio 

Wabash  B.,  Ind. 

Wabash  B.,  Ind.  and 
Ohio,  to  Lake  Bflchl- 

gan 

(See  notes,  11,2837.) 
Wabash  B.,  Lake  Erie  to; 

CanaL 

Wacasassa  B.,  Ha 

Wacasassa  B.,  Fla. 

Waccamaw  Cr.,  S.  C 

Waccamaw  IL^  N.  C.  and 

S.C 

Appro 

Bridges 


CM6 1,247 

(HH) 1.1080* 

Q<i-6 1,1461 

QQ-6-a- i>14^ 

11,2290 


11,2242 

BB-23 1,898 

BB>28-«. 1,886 


11,2396 

11,2242 

.11,2041,2108 


BB-23... 1,891 

(CC) 1,911* 


NN-24 1,1871 


QQ-*-C 1,1466 

P-«47 1,571 

P-348 1,671 

N-14 1,499 

N<^ 1,490,603 

11,2292 

•...U,2243 


Waccamaw  B.  to  Gapa 
Fter  B.,  If .  C  (water- 
way)  

Wachameagae  Inlet,  Va. . 

Wrecks 

WaclllaB.,Ala. 

Wadasa  IL,  Via 

(See  notes,  11, 2800.) 
Waco  to  Old  Waatitngton, 

Braao8B.,Tex 

Waconta  (HH): 

(See  notes,  U,  3829, 3884.) 
Waconta,  Mlnn«x 

(See  notes,  ii,  3834.) 
WaddlngtonH.,N.T 

Appro 

WadtaigB.,N.J. 

Wading  B.,N.T. 

Wadmelaw  B.,  S.  C 

WadBWOTth,  I'M,  N.  T 

Wagners  Landing 

Wagon  Hoond  Cr^  Wyo. . 

(See  notes,  II,  3830i) 
Wahoo  Cr.,  Nebr. 

(See  notes,  II,  383(K) 
Wahoo  B.,Ga. 


1p-7. 


l« 

iU 

HIT* 

Q-5 J*J' 

Q-6 1  - 


U-«M. 


x^a 


BIU73...tl«.;^ 

IL,3- 

I-IS l»l'' 

F-35. 1.1.= 

N-218 i*^   i 

iilSC  > 

(HH) »  l*** 

00-1066 i'--^ 

OG-U16 i.'^ 

O-^SB -** 

YY-74 !■•* 


Walaloa  B.,  Hawallt 
(See  notes.  It  3846.) 
Walaloa  H.,  Hawal. . 
WaianaeHi, 


YY-47. 


rSee  II.  2851  for  ex-1 
L    planatlons,  etc.   J 


GENERAL  FINDING  UST,  VOLS.  I  AND  n. 


Wa 

3043 


District 
and  No. 

.  YY-41. 


Vol  and 
...1,1685 


WaflcaiM  Ki*  HftWBlL... 
Walmanalo  B^  Hawatti 

(S«e  notes,  11,2846.) 

WaHnanalo R,  HawalL...  YY-^ 1,1686 

Waimes  B.,  Hawaii: 

(See  notes,  11, 2846.) 

Watanea,  HawalL YY.86 1,1686 

Walinea  B.,  Hawalli 

(See  notes,  11, 2846.) 
Waliilo  H.,  Hawaii: 

(See  notes,  II,  2846.) 
Walska  B.,  Hawallt 

Wrecks 11,2178 

Walska  B.,  Mich. PP-4. 1,1419 

Wakanua  Cr.*  Kana>i 

(See  notes,  1^  2823.) 

WakatomlkaCr.,01110...  DIMIO 1,962 

WalcendaCri^Bfio OQ-Ui 1,1026 

(See  notes,  U,  2814.) 

WaketlclileB.,Waah XX-61 1,1666 

WalcmskaCr^yKana. 0(3-1894 1,1086 

Walaloa  B.,  Hawalli 

(See  notes,  11, 2840.) 

WalblUS  CTi^  Ga 0-188 1,534 

WateottCr^Pa J-683. 1,336 

WaUack. (HH) 1, 1080* 

l^allioiidliicB.,01110 DD-806 1,962 

l^alk«rBar. (CC) 1,911* 

^Walker  Bayou,  La. T-2-oo. 1,717 

(See  notes,  11, 2806.) 

^WalkerO.,Ga. 0-^2 1,585 

talker  Cr*«  Kyi DD-172 1,960 

talker  Cr.,Va. ££-86 1,983 

talker  Cr^W.Va. ££-184 1,984 

l^alker  Bun*  Bid*  and 

Pa. J-1016 1,338 

Walkers  Br.*  MlsSt  to  Co- 

lanibQs,  Tomlilffliee  B. .  R-23-h 1, 667 

Walkers  Br.  to  Fattoii» 

]IIIs8.,Tomblcb6eB.....  IU28-1 1,667 

Waik«s«Canal»La 8-125. 1,682 

Walkers  Isid (WW-2) 1,1618* 

Walker  Sknifh,  Cat Utr-35 1,1577 

Wallaboat    Chan.*    New 

TorkHMN.T. F-105-m 1,241 

Wallace  Bayou,  La 8-671 1,686 

Wallace  Cr.,  Bid. J-210. 1,332 

Wallace  Cr^N.C K-293 1,456 

Wallace  Cr.,  S.  C«l 

Bridges... 11,2242 

Wallace,  Forti 

Surrey^   latltivle    and 

longltnde 11,2041,2132 

Wallace  Isid*  Chan (WW-3) 1,1618* 

Wallace  IsldChaii^  Ores.  WW-18 1,1615 

WaUaeeLakcLa. 8-«70. 1,686 

Wallapa  B.  to  Cohuiibla 

B.,Oreg XX-2-CL 1,1667 

Walla  Walla  B.,  Ores,  and 

Wash. VV-88 1,1583 

WanOMFIa P-335. 1,571 

WaUeysLsc.Ga (M28 1,636 


District         VoL  and 
and  No.            peg®' 
WaHleatB^WCBli. WW-71 1,1615 

Dams,  private 11,2850 

Walls  Blin,Pa J-739. 1,336 

WallsCat,S.C 0-4 1,583 

Wallnla. (WW-2) 1,1618* 

Walluskl  B.,  Ores.i 

Bridges 11,2242 

WalnntBend. (HH) 1,1080* 

Walnut  Cr^Ga^ 0-349 1,585 

Walnut  Cr.,  lowat 

(See  notes,  11, 2814.) 
WalnutCr^Kans 00-1164 l,i034 

00-1194 1,1084 

0(J-1211 1,1034 

00-1235 1,1084 

00-1260 1,1035 

(See  notes,  11, 2821, 2822.) 

Walnut  Cr.,Mo QQAJ76 1,1086 

0(}-1485 1,1036 

Walnut  Cr*,Nebr. QQ-im 1,1083 

(See  notes,  11, 2821.) 

Walnut  Cr.,  Nelnr.  and 

Kans 0(}-1146 1,1034 

Walnut  CrtOlilo. DD-300 1,962 

DD-453 1,962 

Walnut  Cr.,Pa RIU3 1,1493 

Walnut  Fork,  Ga O-290 1,535 

WaJnntB.,Ga. 0-67 1,533 

Walnut  B.  ,Nebr. 00-rl297 1, 1035 

Walts  Cove,  Bid. J-1174 1,339 

WalusklB^Oreff. WW-8 1,1615 

Wambraw  Cr.,  S.  C N-199 1,500 

WandoB^S.C N-206 1,500 

N-197 1,518 

Wands  Ptn  Ores.i 

Harbor  lines 11,2261 

Wanklneo  B.,  Sfass C-46. 1,107 

WannCoYcMd J- 167 1,334 

Wann  Cr.,  Tenn. AA-82 1,848 

Wans-wau-solsinc  B., 
Bilnn.  (liarbor  of  ref- 
uge).   (See  Waus^wau- 

Solnlns.) LL^ 1,1266 

WaplesCut (HH) 1,1080* 

Wappasening  Cr.,  Pis.  and 

H.Y J-649 1,336 

WainilnserCr.,N.T...!..  £-40 1,177 

WapplnsersCr.,N.T £-40 1,108 

Appro 11,2289 

Bridges 11,2242 

Wappoo  Cut,  8. C N-215 1,  500,524 

Appro..'. 11,2292 

Brklgss 11,2242 

Wap8lnlconB.,Iowa. 7J-64 1,1234 

WapslplnleonB (HH) 1,1080* 

Waoua  Cr.,  Va. L-320 1,413 

Wa(iuoltB.,Biass C-15 1,107 

War  CoUese,  Army  t 

Buildings. 11,2039,2066 

WarCr.,Ky DD-IU 1,960 

Wardens  Branch,  Mo 00-45 1, 1025 

War  Department! 

Surreys. 11,2041,2120 


Wa 
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DIstrlot         VoLand 
and  Na  page. 

WMdsCr.,La. 8-401 1»e62 

WaidaCr^N.C H-861 1,4M 

BridgOB 11,2242 

WaidflCr.,Ta I#-1«6. i,4i2 

Waida  IskLff  N*  T«t 

Harbor  lines ii,2i61 

WaidaPt.! 

Harbor  UzHS 11,2261 

WaieCr^K.C M-265 1,466 

WuebAmH^BfMS C-48. 1,107,117 

(Bee  notes,  U,  2786.) 

Appro U,22i8 

WBMhAinB^llMM (M2 1,107 

Bridges U,2242 

Wwrehoiu«  C^ove*  Va K-246 1, 875 

WaralioiiBeCr.>Md J-40fi. 1,384 

J-1265 1,840 

WBMlioiuie  Cr.,  Ta L-72 1,411 

WueR.,Ta. K-284 1,875,404 

Wares  Cr^FlA P-2M. 1,671 

WarmatoUUi 

XT.  8.  enoouragement  of 

private  plants. 11,1824 

Warm  Spring  Crn  Mont..  OG-468 1,1028 

(See  notes,  11,2816.) 
Warm  SpflniKa  Cr*,  CaLt 

Bridges 11,2242 

Wamera  Bayou*  Via. P-2g7 1, 571 

Warners  Cr^  La R-OS-p 1,647 

Warners  Cr*,N.C M-64 1,454 

Warren  Cr^  S.  Dak (KM87 1,1031 

(See  notes,  11,2810.) 

Warren,  Fort,  Bfass U,  1805,1885 

Warren,Pa FP-2a 1,1015 

Wan«nIL,B.I (3-80 1,107,125 

Appro 11.2288 

Bridges 11,2242 

Warrens  Cove^  BfasB. B-171 f,70 

Warrens  Cr (WW-2) 1,1618* 

Warrens  Crt  Oreg. WW-12 1,1615 

Warren  Spring  Cr*,  Mont.  00-564 1, 1020 

Warrenton. (HH) 1, 1080» 

Warrenton*  Miss V 1,770 

W 1,781 

Warren  to  Thomaston, 

St.  Georges  B^  Me A-155 1,45 

WarriorCr.,FU Q-2 1,611 

Wanlor]L,Ala R-24 1,646 

R-23-J 1,658 

Warrior    IL,    AUu    and 
Miss R-23 1,851 

(See  notes,  11, 2803.) 

Appro 11.2204 

Bridges 11,2242 

Navigation  rules 11,2041,2108 

Wrecks 11,2278 

Wantor  ft.|  Canal  from 

BIrmlngliam,  Ala.,  to. . .  R-23-n. 1,662 

WarrtorBock. (WW-2).....1,1618» 

Warrior  Run,  Pa. J-718 1,336 

WarroadH.andB.,Mlim.  KK-211. .1, 1249, 1261 

(See  notes,  11, 2835.) 

Appro 11,2297 


.i.iflSO* 
...1.533 

...1.S3 


a. 


District         VoLaod 
andNOb 

(HH).. 

WaiaawCr^Ga (V-KH.. 

(See  notes.  11. 1798.) 
Wanaw  Sound,  Ga a-86.., 

(See  notes,  11,2796.) 
Warwick  ]L,Md.t 

Appro 

WaslialfK  Fortt 

Roads il,20tt,31» 

Wartrace  Cr.,  Tenn. AA-296 ISSS 

Warwick Cr.,N«C h-m. im 

WarwlekB.,Mid. J-M4. l,33S,sa 

WarwlckB.,Va. L-lQ6w 1.413,423 

War  Women,  S«C. 0-17. 1,33 

Washburn (00-2). iiasj* 

Washburn,  Wis LI/-3L ilSIS 

Washington (00~2) I. 

Washington  (State), 
terwayi 

Harbor  lines ii.; 

WashingUm  and  Ovsgon 

(dredging  ptant  tor) W-l-a. iim 

Washington     Aqueduct, 
D.C- 11, 

Bridges fl,: 

Washington  Bayou,  Miss.  X-26 |,:ik 

X-36 t7« 

Appro fiLSSI 

Washington,    canal    to, 

D.C.andVa. K-4»^ L3S 

WashlngtimCr.,Kans....  OO-UOO i,i<» 

(See  notes,  11,2828.) 

Washington  Cr^Md. K-29 1.333 

Washington,  D.C. K-4»-k. lk 

(HH)._ tioSP 

BanadEB. il.20S»,aOi6.2QS: 

Bridges 11,; 

BufldingL II.! 

Forts... 11, 1796,1808,10 

Harbor  Unas 11,230 

WbarvcL ll,2iMa20K 

Wrecks Jl,l» 

Washington,  Dw  C.  (bo- 
low) K-46-bL tJ3 

Washington.  O,  C^  dis- 
trict.  K i,ia 

(See  notes,  11,2795.) 

Appro 0,22B 

Washington,  Fort,  Md. II»ij»«,tS2i 

Washington  H^D-C H-46-L Ls» 

Washington  Hi,  BOeh.....  LL-65. liSbS 

Washington  H^M.C H-66-iL I,«3 

Harbor  lines Itai 

WashingtoUtBId (00->S) i,iflE" 

Wasliington  Monument, 
D.C 11,200,959 

Washington,  V»  O(abofo), 
TarB. M-dO. i,4Si 

Washington  Fark^  M«  J.i 

Wrecks iL2SI 

Wasliington81oagh,Cal.  UU-18^ tiST 

Washington,  State  oft 

Defenses ai» 

Dredging  plant U,i3Bt 
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WasliltaB^Okte. T>15. 1,717,738 

Waaliley  Cr.,  La 8-<8. 1,681 

Wsslunigsl&^WMli W-101 Ipl594 

WaspCr.,Nebr 00-1396 1,1665 

Wassaw  Cr.,  Ga.t 

(See  notes,  11, 3798.) 
Wasaaw  ttound*  Ga.t 

(See  notes,  11, 3796.) 

Fortfc. 11,1948 

Waste  Hotue Bayou,  La..  R-«8-«a. 1,647 

Watab  IL,  Bfiim. KK-134 1,1348 

Wataasa  B.*  TeniLi  and 

N.C. AA-iaS 1,849 

Watcli  HID  Cove»  R.  I C-105 1,187 

Watcb  Hill,  R.  L C-105. 1,106 

Wwcki 11,3378 

Water  Cr.,  La 8-^ 1,681. 

Water  O.,  Slont. GO-451 1,1038 

WaterMlCrHS.C N-136 1,500 

Water0eR^S.C N-US 1,500,513 

N-130 1,500 

Appro 11,3393 

Bridges 11,3348 

Waterfcnd. (WW-3) 1,1618» 

WaterfordfN.T ZSS 1,177 

Waterhole  Cove,  Md J-351 1,338 

Waterholes  Cr.,  S.  Dak. . .  G(MK)3 1, 1033 

Watennana  €?ove.  Me A-137 1,28 

Water  Power 11,3041,3115 

Waterproof (HH) 1,1080* 

Water  B.,  Mass B-97- 1,81 

Water  Bun,  Mo. GG-18 1, 1035 

Waters  Cr^Md J-1367 1,340 

Waterslieds 11,2387 

Waters,  Navlgabie  (see 
Waterwaysi  B I  v  e  r  s; 
HarlKns)! 

Bridging  (see  Bridges) 11,3208 

Porto  Rloo 11,3041,3115 

Waters  Pt (HH) 1, 1080* 

Waters  B^Bfasa B-97 1,60 

(See  notes,  U,  3784.) 

Water  Supply,  D.  C 11, 3040,3077,3080,3081, 

_  3083,2083,30(84,3065 

Watertewn,    BtisalaalppI 

B.    (Hennepin   Canal), 

IUtnolaB.lo JJ-20-b 1,1236 

Waterways: 

Appro,  by  districts,  etc li,  2387 

Arrangement  in  groups 11,3783 

(See  notes,  11, 3783.) 

Lbtlngof 1,11, 19;  11,3783 

Numbering. i,20 

Waterways,  Deep. 11,3041,3134 

Waterways,  IntraeoasteL 11,3041,3116 

Appro : 11,3387 

Waterways,  NatlcaMe  (see 

DamSyBrldces) 11,3041,3109 

WateonCr^Md l-vn 1,838 

WattCr.,Tenn. AA-81 1,848 

Watts  Bayou,  Tei.t 

(See  notes,  11, 3806.) 


District         VoL  and 
and  No.  P^ge. 

Watts  Cl^lid J-281 1,333 

Watts  Cr.,Va. L-106. 1,413 

Wattuskl  B^  Oief.t 

Bridges 11,3343 

WanhannaB^  Orag W-74 1,1893 

WankesanH^IU. MM--89...1, 1297, 1848 

Appro.. 11,2298 

Harbor  lines 11,3361 

Navlgatioo  rules 11,3041,3108 

WaukuDaB^FIa. Q-U 1.611,613 

(See  notes,  11, 3800.) 

WaumandeeB^Wla KIC-38 1,1347 

WaupaeaB^Wis MM-10...  1,1397,1315 

Waupeten. (HH).. 1,IOBO» 

(See  notes,  11, 3838.) 
Wau8-wau^(oinlnc      B^ 

Minn. LL-4. 1,1365 

(See  notes,  11, 3835.) 

Waus-wau-goislnc      (see 

Waus-^waupKointnc   B^ 

Minn.). 

Wave  Action  (effect  of). 

Lake  MirMgan,  Mich. 

•ndWIs 00-1-b 1,1378 

WafCilyBend. (OGkS) 1,1039* 

WavBriyCr.,S.C N-6 1,499,504 

Wave  Bock. (CC) 1,911* 

Wazhaw  Cr.,  8.  C N-125. 1,500 

WailaBayou,La S-687 1,686 

Wax  Lake,  La. S-665 1,687 

WaxPass,La. 8-664 1.686 

Wayne  City (QQ-2) 1,1039* 

Wayne  City  Bend  (QQ): 
(Bee  notes,  11, 3835.) 

Wayne,  Fort,  MIcli 11,1805,1993 

Weakflsh  Cr.,  N.  J.i 

Bridges 11,3343 

Weasel  Brook,  N.  J 0-18 1,347 

Weasel  Cr.,  Nebr QM19 1,1033 

(See  notes.  U,  3819.) 

Webbers  FaHs,  Okla. Y-3-c 1.820 

Webbs  Bayou,  La. S-84 1, 682 

Webbs  Cove,  Me A-86 1, 27 

Webbannet,Me A-277-e 1,59 

Webhannet  B.  (WeUs  H.), 

Me A-277 1,29 

Websters  Cr^  Bans GG-1215 1,1034 

Websters  Cr.,  N.  C Ii-256 1,  413 

Weehawken  Covei 

Harbor  lines 11,2261 

Weehawken,  N.  J E-28-c 1, 196 

Weeks  B.,  Ala. R-0 i,  046 

Weeks  B.,  La 8-699. 1,687 

Weeks  Bayou,  La S-700 1, 687 

Weeks  Canal,  La S-704 1,687 

(See  notes,  11, 2804.) 

Weeks  Cr.,Va. K-223 1,374 

Weems  Cr.,  Md. J-1235. 1,340 

Weems,  Va.: 

Harbor  lines 11.2261 

Weepecket    Bock,    Bus- 
sards  B.,  Mass. C-M 1,116 


We 
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Weeping  Water  Cr.,  Nebr.  GG-1120 i,  1083 

(See  notes,  ii,  2821.) 
Wee  Tee  Lake,  Willlams- 

biiisCo.,S.C N-lOl-b 1,618 

Wesner  Cr^  M  ont. OCMMO 1,1020 

(See  notes,  ii,281&) 

WelkTaB^FlaL P-flO. 1,588 

WelkwaIL,Fla P-«0. 1,588 

Weir  IL,  Mass. B-146 1,70,96 

(See  notes,  11, 2785.) 

Wein 11,2041,2109 

Weiser  B^  IdaHo. VY-W. 1,1094 

Wekewoocbee  ILi,  Via P-884. 1,571 

WeklvaB^FIa. P-846. 1,571 

P-eO. 1,569 

(See  notes,  11, 2799.) 

Bridges 11,2147 

Weklwacliee  B^  Fla P-832. l,5n 

Welches  Cr^  S.  C N-246C... 1,501 

Weldon    B^    Iowa    and 
Mo.: 

(See  notes,  11, 2813.) 

WeUesH.,  Midway  laid....  YY^«5-b 1,1601 

WellHeet  H.,  Mass B-203 1,70,100 

Appro 11,2288 

WellrldseCr.,Md. J-189. 1,832 

Wells  Cr. (CC) i,9U* 

Weils  Cr.,KanB 00-1375 1,1085 

(See  notes,  11, 2823.) 

WeUsCr^fMass B-188 1,70 

WeUsCr.,Minn JJ-3B. 1,1234 

Wells  Cr.,  Mlas S-285 ....1,683 

WeU8Cr.,N.C L-224 1,413 

Wells  Cr.,  Tenn. AA-244 1,850 

Wells  H.,  Me A-277 1,29 

A-277-* 1,59 

Appro.. 11,2288 

WeUs  Slouch,  Cal TT-OS. 1,  lfi66 

Wells  Spring,  Oa 0-814 1,585 

Welshmans  Cr.,  Md.i 

Bridges 11,2179,2243 

Wenatchee (WW-2) 1, 16ia» 

(See  notes,  11, 2843.) 

Wenatchee  B^  Wash. XX-119 1, 1656 

Wepowage  B^  Conn. D-68 1,141 

Wequetequock  B^  Conn.  P-S 1,141 

(See  notes,  11, 2788.) 

West BassettsCTn Ala....  R-41 1,646 

West  B.,  La 8-304 1,688 

West  B.,  Tex.: 

Bridges 11,2248 

West  Bow  Cr.,  Nebr 00-038 1, 1082 

(See  notes,  11, 2819.) 
West  Branch,  lowat 

(See  notes,  11, 2814.) 
West  Branch,  Kans.t 

(See  notes,  11, 2823.) 

West  Branch,  Md 7-650. 1,885 

J-968 1,888 

J-1134 1,839 

West  Branch,  Mont,  and 
Canada 00-418 1,1028 

(See  notes,  11, 2815.) 


District 

and  Na 

West  Branch,  N.  Dak...  00^3d5 

(See  notes,  ii,2S15.) 

West  Branch,  Ohio. DIM36 

West  Blanch.  Fa. J-o«2. 

J-577 

J-«38w 

J-709 

j-ns 

J-761 

J-915 

West  Branch*  Ta K-319 

Westbrook  hI,  Conn. D-24 

(See  notes,  U,  2788.) 

Appro.............. 

Westbrook     SU,     Conn. 
(near    Connccticat    B. 

mouth) I>-24 , 

Westchester  Cr.,  N.  T E-L9 ii 

Appro I 

Westchester,  N.  T.x 

Harbor  lines I 

West  Colyell Bayou,  La...  S-66. < 

West   Cote   Blanche   B., 

La. S-679 

Westcott  Cove,  Conn D-& 

We8tCr.,Md. J-t&. 

West  Cr.,  Bfass B-^ 

West  Cr.,  N.  T.i 

Harbor  lines I 

West  Cr.,  Pa J-710 

J-7F6 

Western  Branch,  Ljnn- 

havenB.,Va. I^2io 

Western  Branch,  Me A-\f6 

A-IS3 

Western  Branch,  Md K-23 

Western  Branch,  Ta E-180 

L-166. 

1^174. ' 

Western  DIvtolon,  Engi- 
neer Department ^  -  ^ 

Westemrlvers (CC.) I 

(HH) •' 

Western  Bon,  Md. M030. 

Westlleld  B.,  Conn D-33 

West    FIresteei    Cr.,    8. 

Dak 00-336. »i 

(See  notes,  11,2815.) 
West  Fork  and  Tysafts 
Valley  Bs.,  W.  Ya.  (lon^ 

ttonof) FF-ia ^ 

West  F«»rk,  Big  Cr.,  Mo.: 
(See  notes,  11, 2818,2814.) 
West  Fork,  Dry  Wood  Cr., 
Bio.  and  Bans.! 
(See  notes,  11,2824.) 

WestFork,Iowa 00-26& 'I 

(See  notes,  11, 2814.) 

West  Fork,  Iowa  and  Bio.  OO-m ^' 

(See  notes,  11, 2814.) 

West  Fork,  La S-79. - 

8-257 •• 

8-840. ^' 
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It  Fork,  Bid J.-J70. f,334 

It  Fork,  Miss.,  Tom- 

**^*- R-37 1,64« 

ft  Fork,  Mo GG-167 1,1026 

00-172 1,1026 

(See  notes,  II,  2814.) 

itPork^Mont. 00-432 1.1028 

GO-440 1,1028 

00-«l 1,1028 

00-626 1,1029 

00-676 1,1030 

OQ-707 1,1030 

(S«8  notes,  U,  2815,  2»6, 

2817.) 
St  Fork,  MAnt.  and 
anada: 

(See  notes,  11,2815.) 

itForkB^W.Va. FP-6-a. 1,1008 

^_  FF-11.... 1,1003,1011 

^™«» 11,2243 

stFork,S.C 0-16 1,533 

«tFork,S.Dftk 00-398 1,1027 

(See  notes,  11, 2814.) 
iBt  GiUatm  B.,  Mont. 
«d  Wyo.s 
(See  notes,  11, 2816.) 
!8t  Galveston  B.  Chan., 

•^ TT-6-a 1,736 

»t Galveston B., TBI...  xjsi 1,735,754 

^PPro 11,2296 

^'^dgee 11,2243 

Bst  Galveston  B.  to  Bio 
Grande  K.  (Inland  wi^ 

«rway,  coast  of  Teias).  U-38 1,736,756 

est  GaOattnB.,  Mont...  GG-530 1,1029 

estGlasKOW (GG-2) 1, 1039» 

est  Gouldsboioush  h., 

"*• A-47 1,27 

estliampton  Beaeli,  If. 
r.i 

Bridges 11,2244 

est  Hampton  Cr.,N.T.  F-49, 1,215 

est  Haven  &,  Conn.....  D-60 1,160 

est  Hog  Blanch,  La.....  a-6L 1,681 

eskeag  B,  (Sonth 

riioniaston).  Me A-148 1,38 

est    Mabantango   €)k^ 

Pa- J-852. 1.337 

estMinCrnPa J-740l 1,336 

est  Mission  Cr.,  Kana.i 

(See  notes,  11, 2821.) 

est  Mlssoul  Cr.,  Kane.  00-1184 1, 1034 

estNeekCr.,Ta L-241 1,413,441 

e8tNeckB.,Va. L.241 1,441 

est     Neebkh     Cliaiu, 

Mkh PP-17. 1, 1419 

est  Newton (HH) 1,1080» 

est    Nlshnalwtna    B., 

Iowa. OG-261 1,1027 

(See  notes,  11, 2814.) 
rest  Nodawaj  B.*  Iowa. .  OG-239 U  1027 

(See  notes,  11,2814.) 
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(CC) 1,911* 

(00-2) 1,109»» 

Westons  Cr.,  Ta K-267 1, 375 

West  Pascagouln  B.3fl8a.  It-71 1,646 

West  Pass (HH) 1,1080* 

We8tPass,Fla. P-854. 1,571 

West  Pass,  Wash. XX-4» 1,1655 

West  Pearl  B.,  La. IM»-ee 1,647 

R-101 1,647,678 

West  PeaH  B.,  Mtes.i 

Bridges «,2M« 

West  Penobscot  B.,  Me...  A-119 i>28 

Westpolnt Slouch, Cal...  TT-28. <>1556 

WestportChuto (HH) 1,1080* 

Wesl9ortH.,Conn. D-79 1,141,168 

(See  notes,  11, 3786.) 

Appro 11,2289 

Weetport  H.,  Mass C-69. 1»^1* 

(See  notes,  U,  2786.) 

Appro «»2288 

WeMpott(Pt.)R.,Maaa..  C-89 1,107,119. 

Westport   B.,    Bast 

Branch,Maee C-eo. ^^^ 

Weetport  B.,Maee C-68. **^^ 

C-eo. ^'lO? 

Bridges tt'«^ 

Westport   B.,   West 

Branch,  Bfass C-«l ^' ^^ 

Westport  Slongh. (WW-3) *»!«»* 

Westport  Slough,  Ore*...  WW-17 1 1615 

West  B.,  Conn. D-61 *' "1 

I>^ 1»H1 

Dh66 1'156 

iMse-b ^»i** 

p.^66-0 *»  1^ 

(See  notes.  11,2790.) 

Appro "'»* 

Bridges 11.3288,2248 

West  B.H.,  Conn. D-ao J*  ^^ 

WestB.,Md J-ia68. hSM 

WestSeneeai 

Harbor  lines 11,2261 

West  seven  Head  Dam...  (HH) 1,1080» 

West  Thorofare,  N.J.I  _-^ 

Bridges "'^^ 

West  Tfvln  Cr.,  Kans.t 

(See  notes,  11, 2822.) 
West  Twin  B.*  Wis MM-29 .*,  ^ 

^S^::::::::::::::::::::::::::::::::.S«« 

West  Vallejr  Cr.,  Wash.i 

Bridges "»*^ 

WestVli»lnintWlsltesCr., 

^  yg^  DD-«a4 1,961 

WestTeeiiinitoii.'ii,Va...  K-123 Um 

WethersflcKl  Cove. Conn..  D^- y^ 

Wetlpquin  Cr.,  aatd J'^^ »'**^ 

Wetumplcns 

(See  notes,  lit  2802.) 

Wetumpl^  »»«t  B  »  s  t 
Tennessee*  Vlrsiiila  Jt 
G^,^  Bailroad  Br. 
(Coosa  »•  between) 


Q-52-d.. 


.1,68(1 


-M 


We 
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WawmattttBtBfass. (M8. 1,107 

Bridges 11,2344 

Weymoutli  and  T»iinton 

CanaUMass C-70-a 1,125 

Waymouth    Back    B., 
Blaas B-143 1,70 

Bridges 11,2244 

Weymoutli    Fore    Bt 
Mass B-ia8 1,70 

Bridges 11,2344 

WaymouUit  Maaa*t 

Wrecks U,3378 

Weymonth  Bt  Blasa B-188,108 1,«8 

(See  notes,  U,  2785.) 

Appro U,2288 

Whale  Bn  La. 8-229. 1,683 

Appro 11,2288 

Whale  Branch*  S.  C»i 

Bridges 11,2158 

Whale  Cove,  Blasa. B-80 1,60 

WhaleCr^N.J CM2 1,247,262 

Whale  Cr^N.T F-llO. 1,216 

Whale  Head  B^  N.  C L-239. 1,413 

Whalons  B^  N.  T.t 

(See  notes,  11, 2792.) 

Wlialoiu  B^  N.  T E-94 1,178 

Wharf  Cr^Md. J-1178. 1,389 

Wharves,  D.C 11,3040,3066 

Whatcom  Cr.,  Wash XX-104 1, 1656 

Bridges 11,2244 

Whatcom  Cr.  Waterwajt 
Wash.! 

Bridges 11,2244 

Whatcom*  Wash*! 

Bridges 11,2244 

Wheellns (CC) 1,911* 

WheeUnKCr (CC) l,91l'» 

Wheeling  Cr.,  W.  Va. EE-192 1,964 

Bridges 11,2244 

Wheeling  Isid (CC) 1,911* 

Wheeling,  W.  Ta.t 

(See  notes,  11, 2812.) 
Wheellns,    W.   Va.»   dis- 
trict   EE 1,961 

(See  notes,  11, 3811.) 

Appro 11, 2296 

Whetstone  CTi^  Mo 00-96 1, 1025 

(See  notes,  11, 2813,3834.) 

Whetstone  Cr^  Ohio DD-460 1.962 

Whetstone  Cr.,  8.  Dak....  GCMWO 1, 1032 

(See  notes,  11, 3819.) 
Whetstone  B.,  Minn,  and 

S.Dak EE-158 1,1248 

Whipping  Cr^N.C M-13 1,454 

Whipping  Swamp,  S.C..  N-266 1,501 

Whipple  Co.  Bar  (HH): 

(See  notes,  11, 2828.) 

WhtppleCr. (HH) 1,1080* 

WhttkeacCr.,Me A-235 1.20 

Whiskey  Bayou,  La.s 

(See  notes,  II,  2804.) 
Whiskey  ChlttoCr., La...  S-810. 1,688 


District         VoLai»i 
and  No.  pan. 

Whlskij  Chute (HH) J,UB^ 

(See  notes,  11, 2828, 2830.) 
Whiskey  Crn  Bans <HM16S iUH 

(See  notes,  U,  2821.) 
Whiskey  Cr.,  Nebr.i 

(See  notes,  11, 2821.) 

Whiskey  Gap,  Wyo OiKlOU 1,100 

Whislcey  Slouch,  Cal UU-28 lir: 

Whttalcers  Cr^  N.  C M-156 HSo 

White  Bayou,  La 8-90 l«3 

White  Bluffs (WW-2).....I,I6»» 

White  Branch,  La. 8-05. 1.98 

White  Brant  Crn  8.  Dak..  GG-«17 lum 

(See  notes,  11, 2818.) 
White  Clay  Cr.,  Mont.....  00-630 i.U» 

(See  notes,  11,2817.) 
White  Clay  Cr.,  Nebr. 00-601 lioe 

(See  notes,  11, 2820.) 
White  Clay  Cr^  Nebr.  and 
S.Dak.t 

(See  notes,  11, 2819.) 

White  Clay  Cr^S.  Dak...  00-683 L133! 

White  Cloud. (00-2) IVBP 

White  Coal Crn Mo 00-222 ULtt 

(See  notes,  11, 2814.) 

White  Cove,  Md J-441 IW 

White  Cr.,  Bans. 0(}-1316 tiffi 

White  Cr.,  Mont. 00-428 IVS 

(See  notes,  U,  2815.) 

White  Crn  Tenn. AA-176 1  mi 

White  Cr.,Ta. K-257 tr 

White  Deer  Hole  Crn  Pa. .  J-«39. 13?: 

White  Earth  Cr^N.  Dak..  OO-IOSL LYSt 

White  Earth  B.,  N.  Dak-t 

(See  notes,  11, 2815.)  * 

White  Eyes  Cr^  Ohio DD-^S2 i¥i 

DD-394 IP: 

White  Face  B.,BCInn. LLr'21 lix 

Whitellsh  Bn  Bfikh PP-2. ti€* 

WhiteHshBnMleh. MM-5-b iVf 

WhlteFork,By DD-45 Iff 

White  Gulch  Cr., Mont...  QQSST Lici 

(See  notes,  11, 2816.) 

WhltehaO  Cr.,  Md. J-1206 LSV 

WliltehanH.,N.T E-106-o ir 

Appro fl.» 

White  Horse  Crn  Mont...  0(}-464 il03i 

White  Horse  Cr.,  Mont, 
and  Nehr.t 

(See  notes,  U,  2816,2820.) 

White  Horse  Crn  Nebr....  00-4« li» 

White  House  Cr.,Ta K-182 IP 

White  House,  D.  C.  (see 

Washington,  D.C.) ti,ao9&.afr 

WliitehurBt8Cr.,N.C....  M-106 US 

White  Lake  Canal,  La....  8-7M. l^ 

White  Lake  H.,BIleh 00-»..  J,ur.*J» 

Appro ii:^ 

White  Lake,  La. 8-936. t -^ 

White  Lake,  BOeh.! 

Navigation  rules li.30fi.na 

WhitalyCr.,Mbm. K-76. ti^ 


See  p.  2851  for  ex-l 
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District         Vol.  and 
and  No.  page. 

RTlilteiiiafali  C^.19  Md. J-IMO. 1,340 

Pfblte marsh CrnS*C....  N-10 1,409 

HriittenuursliBQii»MiL...  J-1049. 1»339 

iHilteOakBajroUtTez...  U-90 1,736 

Bridges 11,2149 

^lilte  Oak  Bt  TeK.t 

Brldgw 11,2244 

irhtteOakCrnOa 0-466 1,536 

fnute  Oak  Cr.,  Ky DD-28 1,909 

DD-«2 1,9fi9 

DD-178 1,960 

Mliito  Oak  Cr.*  Tenn AA-ao 1,848 

AA-231 1,800 

nrhlteOakCrnVa. L-317 1,413 

inilte  Oak^Ky DD-199 1,960 

VlilteOak]l.,ll.C M-286 1,456,485 

inilt«oakBQii»Md J-1138. 1,839 

WhHit  Pigeon  IL,  Mich., 

IniL,  and  Ohio 00-6 1,1377 

(See  notes.  U,  2888.) 

^hitePt. Branch, Va.....  K-122 1,874 

HThttaRtppla. (CC)., 1,911* 

WmuiL (HH) 1,1080» 

Bridges U,2244 

nrhiteIL,Ark W 1,781 

Y^aS 1,827,829 

Y-23-a 1,827 

•       Z 1,841 

Appro 11,2296 

Bridges U,2244 

Navigation  rules 11,2041,2106 

VVhlte B.,  Ark. and  Mo...  Y-23 1,818 

Pf  hlte  B.*  Arki*  Augusta 

Narrows Y-23-g 1,832 

Pf  hlte  B.,  Arki*  Buffalo 

Fork. Y-23-e 1,831 

WhlU  Bn  Ark.  (taiclud- 

Ing  some  obstructions 

removed  from  Cache  B.)  Y-23-o 1,829 

f¥hlte  B.,  Ark.  (snagging 

operations  on) Y-2»-b 1,828 

Vnilte  B.,  Bast  Fork,  Ind.  BB-26 1, 801 

Pf  hlte  B.  H.,  Mich. 00>39 1,1396 

PThlte  B.,  Ind. BB-26 1,801,902 

BB-23 1,898 

Appro 11,2296 

Bridges 11,2242,2244 

Dams,  private 11,2250-2261 

PHilte  B.,  Mich 00-40 1,1377 

PHilte  B.*  Mo.1 

Dams,  private 11,2250 

PHilteB.,  West  Fork,  Ind.  BB-27 1,891 

PThite  B>»  S.  Dak.  and 

Nebr. 00-881 i,1032 

(See  notes,li,  2819.) 

PnuteB. (upper), Ark....  Y.23-d 1,880 

Pnute   B.   (upper).   Ark. 

(tocka  and  dams,  opei^ 

atingandcaie) Y-2»-f 1,882 

PHilteBnWash. XX-70 1,1656 

XX-74 1,1656 

Bridges 11,2244 

mute  Bock  Crn  Conn....  D-68 1,141 


District  Vol.  ind 

and  No.  page. 

White  Bock  Crn Bans....  0(3-1813 1,1036 

(See  notes,  11, 2822.) 
White  Salmon  B.,  Wash..  W-100 1,1504 

Bridges 11,2244 

Whites  Cr.,  Cal TT-107 1,1556 

Whites  Cr.,  Tenn. AA-28 1,848 

AA-309 1,850 

Whites  Cr.,  Va. K-272 1,875 

Whites  Feny (WW-2) 1,1618* 

White  Slough,  CaL UU-44 1,1577 

White  TaU  Cr.,  Nebr QQ-W5 1,1032 

(See  notes,  U,  2820.) 
White  TaU  Cr.,N.  Dak....  GG-767 1,1031 

(See  notes,  11,  2818.) 

White  YUie  Bayou, La....  S-<649. 1,686 

Whitewater. (HH) 1, 1080» 

White  Water  Crn  Oa 0-317 1,536 

White  Water  Cr^  S.  Dalci 

(See  notes,  U,  2819.) 

Whitewater  IL,  Minn JJ-46u 1,1234 

Whitewater    B.    (North), 

Mfam. JJ-47. 1,1234 

Whitewater  B.   (South), 

Mfam. JJ-48. 1,1234 

White     Willow     Cr.,     S. 
Dak 00^867 1,1081 

(See  notes,  11, 2819.) 
White  Wood  Cr.,S.  Dak..  OG-836 :i,1081 

(See  notes,  11,2819.) 
Whitman  Cr.,  Tei.t 

(See  notes.  11, 2806.) 

WhItneysBar (HH) 1,1080» 

WhHtakers  Cr.,  Va. X-290 1,375 

WIccacon  Cr.,  N.  C Ir332. 1,413 

Wichita,  Bans Y-3-o 1,820 

WlckloidH.,B.I C-03 1,107,131 

(See  notes,  11,  2787.) 

Appro 11,2288 

WIckllfle (HH) i,  1080> 

Wkkllfle  Cr.,  La S-268. 1,683 

Wlckofl  Bayou,  La S-761 1,687 

Wicomico  Cr.,  Md. J-89 1,331 

Wicomico  B.,  Md. J-«l 1,331,344 

K-e6 1,373 

Appro 11,2291 

Wicomico  B.,Md.  (head).  J-«l-4k 1,345 

Wicomico  IL,  Va.s 

Wrecks U,2278 

WIcomlsco  Cr.,  Pa. J-602L 1,386 

Widow     Cr.,     Ala.     and 

Tenn AA-193 1,849 

WlerCr.,N.T E-16 1,177 

Wiggins  Pass, Fla P-221 .....1,570 

WOholteBend (0(3-2) 1, 1039» 

Wildcat  Branch,  Ky DIM6 1,950 

Wildcat  Branch,  Md J-484 1,338 

Wildcat  Cr.,  Colo GQ-1063 1,1033 

(See  notes,  11, 2820.) 

Wild  Cat  Cr.,  Ind. BB-29 1,891 

Wildcat  Cr.,  Kans GG-1272 1,1086 

(See  notes,  11, 2822.) 

Wildcat  Crn  Mfam. KX-167 1,1248 

Wild  Cat  Cr.,  Pa. J-8S6 1,337 
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District         Vol.  and 
and  No.  page. 

WlMCowCTnLa S-«43. 1,688 

Wild  GooM  Dike (WW-2) 1,1618* 

WOdGooMlsld. (WW-2) 1,1618* 

WUdGooMRapldfl (WW-2) 1,1618* 

Wild  Hone  Cr.,KaiiB Q(}-1200 1,1034 

0(]-1S06 1,1034 

0(}-1343 1,1086 

(8«e  notei,  11, 3821, 383A.) 
Wild  Hone  Cr.,  Mo 0(}-1554 1,1087 

(See  notes,  11, 2824.) 
Wild  Hone  Cr^  Wyo. QO-T^ 1, 1030 

(See  notes,  11,2818.) 

WIldBleeRnMlim. KK-194 1,1248 

Wild  Rice  RnN.  Dak B:K-188 1,1248 

WUd     Bice     ILf     Sontli 

Brmnch,  Minn KK-196 1,1248 

WUda  Landing (HH) 1,1080* 

Wiley  Cr^  Pa. J-668 1,336 

WUkerson  Branch,  Mo . . .  00-212 1, 1026 

(See  notes,  11, 2814.) 

WUkln8onCr^S.C N-lSl 1,S00 

Wilkinson  IsM (HH) 1,1060* 

WUklnsons  B^  La 8-342. 1,684 

WUklnsonsCr^N.C M-^l 1,454 

WUIamette  and  Cohun- 

btaBs WW-30^ 1,1642 

Willamette  Bar (WW-2) 1,1618* 

(See  notes,  11, 2841.) 
Willamette    FaOit    Ong. 
(WW): 

(See  notes,  11, 2841, 2844.) 

Willamette  Bn  Ores WW-30.. 1,1615,1642 

(WW-2) l,1618f> 

(See  notes,  11, 2848, 2844.) 

Appro 11,2900 

Bridges 11,2444-2245 

Harbor  lines U,2261 

Navigation  rules 11,2041,2106 

Willamette  B.$  tributaries 

of  Columbia  B.  below 

month  of WW-41-« 1,1640 

Willamette  SlouKh. (WW-2) 1, 1618* 

Willamette  SlouKh«  Ores .  WW-25 1, 1615 

WW-31 i,  1615 

(See  notes,  11, 2841.) 

Dams,  private 11,2251 

WlUanch  Slough*  Oieg. . .  W-26 1, 1606 

WlOaiia  and  Bakers  Bs., 

Wash. (canal between)..  WW-60 1,1662 

Winapa  B.  to  Columbia 
B.,Ores.t 

(See  notes,  li,  2844, 2845.) 
Wllla|iaB.»Wash. XX-2 1,1665 

(Bee  notes,  11, 2844.) 
Wtllaiia  Ht  Wash.i 

(See  notes,  11, 2845.) 

Wrecks 0,2278 

WUlapaB.  and  Hn  Wash.  XX-0 1,1657 

Appro 11,2301 

WUIapaBnWash. XX-« 1,1655 

(See  notes,  11, 2845.) 

Bridges 11,2245 

Harbor  lines 11,2261 


District        V 
and  No. 

WBlapa  ILf  Waali^  Soath 
Pork. XX-io 

WOlard (HH) 

WOlardCrnKy DD-IU.. 

WlllcCsPt.,N.T.s 

Engineer  Depot. U  2i< 

Forts lii-^ 

Harborllnes 

WmfaunPass (HH) J 

WUnama  Crn  G&. O-ia 

Wmiama  Cr.*  lA. S-ero 

(See  notes,  U,  2806.) 

WmiamaCrnMd J-306 

WnUams  Cr.»  Mo OG-i^ 

OG-1530 

(See  notes.  11, 2814.) 

Wmiama  Cr.,  Wasli. XX-6 

Winiams  Cut,  Ga. 0-482 

Wmiamaon  Swamp  <?r., 
Ga 0-136 

Wnaams  Pass,  La S-305 

Wmiams  B.,  W.  Ta. ££-120 

Willis  CTnN.C M-238 

M-245 

Willis  BnVa L-144-* 

WIllisttns€^.,lf.C M-244 

Wmiston (GG-2' 

WDIouchby  Bi,  Ta. !...  L-303 

Wrecks i 

Willow  Bar. (WW-2) i 

Willow  Branch*  Bf.  C Ir^39 

Willow  Cr.,  Colo GG-ios: 

QG-im 

OG-1105 

(See  notes,  11, 2820.) 

Willow  Cr.,  Cal TT-TO 

Willow  Cr.,  Iowa. GG-271 

Willow  Cr.,  Mo OG-174 

(See  notes,  11, 2814.) 
Willow  Cr^  Mont. G(M57.... 

GO-479 

GG-499 

OG-524 

GG-^1 

GG-7b2 1 

(See  notes,  11, 2816,2818.) 
Wmow  Crn  Nebr. GO-ftW i 

GG-9W i 

GG-1291 1 

(See  notes,  11,  2819,  2820, 


Willow  Cr.»N«  Dak OG-785 > 

(See  notes,  II,  2818.) 
Willow  Cr.19  8.  Dak. GG-322 i 

00-«l 

QGSSls I 

(See  notei,  U,  2818»  2819.) 

WmowCrnWyo OO-IOOO 

oo-io* ^ 

(See  notes,  li,28».) 
WIIIowLaka,La. S-785. 

wmowPt. (cc) 

WHowB (HH) > 


rSee  p.  2851  for  ex- 
L    planadona,  etc. 


]     OENEBAL  FINDING  U8T,  VOLS.  I  AND  II. 


Wl 

3051 


District         .VoL  And 
and  No.  I«8e. 

mnow  B.»  AlMkA XX-U2 1,1660 

irmow  B.,  Iowa. oa-2eo 1,1037 

(See  notes,  U,  2814.) 

iri|]ow]L,Mleta PP-81 1,1410 

iriUow  IL,  Minn. KK-^ 1  1348 

nrmow  iL,  Wis kk-48 1,1347 

nrioowBim. (cc) i,9ii« 

milow  Sloatb. (HH) 1,1080* 

Vruiow  Swampk  S.  C N-236 1,500 

N-2M 1,M1 

fnilsboTOilclill.,N.T....  E-Q3 1,177 

nrnisCr. (cc) i,oii* 

^lOaCrnAla. Q^50 1,611 

rrins  Crn  Oblo. DD-351 1,961 

^llisStnlte,Me A-251 1,29 

intmlngton  B.,  CaLi 

Bridges 11,2245 

mimlnstoiit    DeL,    die- 

triet. X 1,396 

(See  notes,  11, 3794.) 

Appio 11,2300 

intmlxiston  &•  Cal SS-30-a 1,1547 

(See  notes,  11,2889.) 

Harbor  Unes 11,3361 

Wrecks 11,2278 

mimlngUm  H^  Pel I-S8 1,299,314 

(See  notes,  11,3794.) 

Appro 11,3387,2290 

Uarbor  lines 11,2261 

Wrecks 113378 

Wttmlncton       Lasoon 
Slousli*  CaLs 

Bridges 11,3345 

WDmlnston*  N.  Ct 

Appro 11,3287 

Harbor  Unes. 11,3361 

fWlmhigtmi,  If.  C.(abo>ve)« 

Cape  Fear  B. H-«»-1>. 1,488 

VTiimlncton,  If.  C.(aboie), 
Cape  Fear  B.  (loelcs  and 

dams) H-308-C 1,489 

If llmtncum,  N.  C.  (at  and 

below).  Cape  Fear  B.....  M-a06-a. 1,484 

Pfllmtngton,  If .  C,  dls- 

triet. M 1,  461 

(See  notee,  11,3796.) 

Appro 11,2293 

lflImincton«  N.  C,  dls- 

triet  (dredge  for) ]£-«. 1*^7 

VUmlngton  B.,  Ga. 0-79 1»533 

(See  notes,  11,  2798.) 

f ilson Cr., Fla. P-185 1,570 

Alison  Cr.,Nebr 00-1138 1,1034 

lfllsonCr.,ll.C M-183 1,  *» 

VllflonCr.,Va. K-286 1,375 

ES-06 1,983 

^Uson  Cr.,  Wash XX-11 1,1665 

Bridges "»2346 

VIlsonH.,If.T RR-26 !,"« 

RR.26 1,1514 

Iflisonlievee. (HH) 1,1090* 

lfilaon,Pa.s 

Harbor  lines "»22C1 


District     .    VoL  and 
and  No.  page. 

WOsonPt (HH) 1,1080» 

WOson  Pt.  H.,  Conn. 0-83 1,170 

(Seenotes,ll,3791.) 

Appro 11,3289 

Wnson  B.,  N.  T.t 

Appro.... 11,3399 

WllsonB.,OreK W-W 1,1698 

Wilsons  Cr.»  Cal TT-201- 1,1556 

Wilsons  CTn  Oa. 0-433 1,536 

Wilsons  Cr.,  S.  C N-180 1,600 

Wlisoiis  Bun  Cr.,  TmE^t 

(See  notes,  11,  3806.) 
WBsons  Ft.  (HH): 
(See  notes,  11,  2831.) 

Wilsons  Ft.  H.,  Conn I>-82 1,141 

WfltonCr.,Va K-240 1,375 

Wtttons  CTn  Blont. 00-561 1,1089 

(See  notes,  11, 3816.) 
Wiltons   Waterwajr, 
Waah-t 

Bridges 11,3345 

Winans  Cove,  BfA J-UOO. 1,339 

WInebester  B.,  OroK VV-31 1,  lagg 

WInebester  Cr.,  BSd J-418. 1,334,356 

Wlnebester  H.,  Bid. J-418. 1,356 

Wlncbester Fond, Bid....  J-1313. 1,340 

WlncliiickB.,Cal TT-209 1,1555 

Windlutfn  Cr.,  La S-853 1,688 

WIndlns  Oulf,  W.  Ta. EE-38 1,963 

Windlass  Bun,  Bid. J-1061 1,339 

WlndniUl  Cr.,  N.  C M-76 1,454 

WtndnilUFt.Cr.,Va K-173 1,374 

Wlndpoint,  Wis.! 

Beef 11,2041,2133 

frind  B..  Wasb VV-99 1,1594 

Bridges 11,2345 

fnDdB.,Wyo 00-«88 1,1030 

(See  notes,  U,  2817.) 

ll^liidsor  Cr.,  Bid j-lio 1,332 

Winfleld  Scott,  Fort U,3006 

l^insFti,Wl8.i 

Wreoto. U,2378 

IPirinnelMCO  Chain. (HH) 1,1080* 

Wirinneliago  Cr.,  Bllnn KK-lOO 1,1348 

Vrtnneliaffo  Cr.,  Nebr QO-1144 1,1034 

(Seenotes,ll,3821.) 
WTlnnebaffO  Lake,  Fox  B., 
Wis.  (see  Lake  Winne- 
bago)  MM-21-b 1,1316 

^Flnnegance  B.,  Ble A-346 l,  29 

^Flnnegance  Cr.,  Ble A-236 i ,  20 

l^lnnlblsoshlsh  Dam (HH) 1, 1060» 

H^lnnepesaukee  Lake,  N. 

H B-25 1,09,75 

WlnnepesaakeeB.,N.H.  B-24 1,09 

Winns  Chr.,  Tei.i 

(See  notes,  U,  2805.) 

Winona (HH) 1, 1080* 

Wtnoo8klB.,Tt E-118 1,178 

Winter H.,BIe A-44 1,27 

A-113 1,28 

Winter  H.,  Ble.  (Hancock 
Co.) A-44 1,34 
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Winter  HtTa. K-269 i,376 

Winter  Bead  IL,  Minn....  kK-214 1,1240 

Winters  Bun,  Md J-064 i»338 

Wlnthrop  Cove,  Conn. .. .  DI>-« M41 

Bridges. 11,2246 

WInthioiH  Fort,  Mass 11,1805»1856 

Wlnthrop  H^  Mass B-114 1,70,84 

(See  notes,  11,  2784,2785.) 

Appro 11,2288 

WInyahB L-173 1,438 

WlnyahB^8.C N-l 1,409,501 

Appro 11,2202 

Wire  Gut,  N.C L-350. 1,414 

Wiscasaet  H^  Me A-2D4 1,28 

WlsconslnB (HH) 1,1080* 

Wisconsin  B.  (see  Fox  snd 

Wisconsin  Bs.) KK-7 1,1247 

MM-15 1,1207 

Wisconsin  B.,  Wis KK-6....  1,1247,1240 

Appro 11,2288 

Bridges 11,2246 

Dams,  private 11,2251 

Wisconsin  (State) (HH) 1,1080* 

Wisdom  Bn  Mont. 00-513 1,1020 

WiseB.,Mont 00-^16 1,1020 

(See  notes,  11, 2816.) 

Wishkah  Bn  Wash. XX-20 1,1655 

Bridges 11,2246 

Harbor  lines 11,2261 

Wttcher  Cr.,  W.  Ta EE-130 1,064 

WitblaeoocheeBnFla.....  P-^42 1,571,606 

P-aeo. 1,572 

Appro U,2208 

Bridges 11,2246 

Dams,  private 11,2251 

Wrecks 11,2268 

Wolcott,  Fort,  B.  1 11,1806 

Wolf  Brancn,  Mo QO-140 1,1026 

WoIfCr (CC) 1,011* 

WoifCr^Ga O-140 1,534 

O-304 1,535 

Wolf  Cr.,Kan8 00-1156 1,1034 

0(}-1186 1,1034 

0(}-1317 1,1035 

0(}-1352 1,1035 

00-1358 1,1035 

(See  notes,  11,  2821,  2822, 
2823.) 

Wolf  Cr^Ky AA-286 1,850 

DD-115 1,960 

DD-206 1,961 

Wolf  Cr^Mo OG-13 1,1025 

00-1408 1,1036 

00-1444 1,1036 

GO-1532 1,1037 

(Seenotes,  II,  2823.) 

Wolf  Cr.,  Minn jj-29 l,  1234 

Wolf  Cr^  Mont 00-421 1,1028 

QG-4QQ 1,1028 

OG-505 1,1020 

OO-.550 1,1020 

(See  notes,  11,  2815, 2816.) 


District         V 
aod  No.  I 

WolfCr.,N.DAk 00-399 

(See  notes,  11, 2815.) 

Wolf  Cr^  Ohio DD-3S5 

DD-tt5 

DD-i35 

Wolf  Cth  S.  Dak. GG-303 

00-330 

(See  notes,  II,  281&) 

WolfCr^Va EE-« 

Wolf erts  Cr.,  N.  C U-247 

Wolflsld (HH) i, 

Wolf  Lake  and  Bn  HL  and 

Ind NN-20 1 

Wolf  Lake  Cut,  m.  and 

Ind NK-20 

Wolf  Lake,  IIL  and  Ind...  KX-ao I 

Appro il 

Wolf  Lake  Outlet,  HL  and 

Ind NX-20 1 

Woifly  Cr.,  Bans GG-1219 

(See  notes,  11, 2821.) 

Wolf  or  Elm  Cr.,  S.  Dak. .  GG-370 J 

WolfB (HH) I 

(See  notes,  11, 2830.) 

Wolf  B.  Chan.,  Miss B-Ol 

WolfB.,IU.s 

Appro ii 

Wolf  B.,Ml8S R-92 i.H 

R-93-b 

E-fl2-C 

Appro i^ 

Bridges 4 

WolfB.,  Tenn AA-2 

Appro ^ 

Bridges '^ 

Wolf  IL,  Tenn.  and  MlM..  AA-2 

Wolf  IL,  Wis mi-ie il 

10f-154L h 

M-16 ». 

Appro i* 

Bridges ♦^ 

Wolf  Bun  Cr.,  Nebr. GG-1132 '^ 

Wolf  Bun,  Pa. J-721 1 

J-4MA. J 

Wolfs  Cr.,Ga 0-227 i 

Wolf  trap  Branch,  Md J-1038. i 

WolftrapCr.,Md. J-7t). ^ 

WolseyCr.,Md J-419 \ 

Womans   Pocket  Cr^ 
Mont. GG-5Si i 

(See  notes,  il,  2816.) 
Woodbrid«e<:r.,N.J 0-35 »••" 

Appro 

Bridges 

Woodbury  Cr.,  N.J 1-48. 

Appro 

Bridges ^^  ^ 

Wrecks ••  ^ 

Wood  Cr.,  Mont. OOSii -I 

(See  notes,  U,  2816.) 

WoodCr.,ll.T E-74 \ 

B-103 "•' 
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District          Vol.  and 
and  No.             page. 
^OQd,ForC»lf.T jj^ig^y 

iroodIaJd.H«,Me A-2n 1,39,58 

VFoodland  Cr.«  Md. J-377. 1  334 

^OQdm€re B«f  N« IT. F-75. 1  •2I6 

^oodR (HH) lVl090» 

WoodJL,AlMakM. XX-lflO 1,1«M 

HoQdB^m. ii_g 1,1229 

JJ-2. 1,1234 

IFood&.Nata'. aa-078 1,1082 

C3wnot69,il,2820L) 

WoodU^Ong. vv-^ i,1508,UQ4 

ffoodJI^IflS KK-lfi 1,1247 

KK-61 1,1247 

iroodsbiiifCliaii«,lf.T..  F-76 1,215,229 

(foods  Cut,  Ga. 0-415 1,536 

Woods  Cr.,  Tom AA-140 1,849 

(foods  Hole,  Blaafl c-l» 1,107,111 

(foods  Hole  H.  and  Cluui^ 

Mass C-18. 1,107,110 

(See  notes,  11,2786.) 

Appro 11,2388 

Wrecks U,  2270, 2278 

Woody ls)d.CNSIon«....  00-430 1,1038 

(See  notes,  n,  2816.) 

Woody  bids (WW-3) 1, 1618!> 

WodllMdCTnMd. 1-386. 1,332 

Wool.  Fort.  Va 11,1808,1927 

WooMdge (00-2) 1,1099» 

WootenauxCr^MA J-«X J*333 

WootenClnKy DI>-«1 1.9G9 

Wopowang  E.,  Conn- I>-68 1,141 

Works,  MQttaiyt    »«»»- 

mee  Valley 11,2040,2088 

Works,  Blver  anA   Har- 
Ixtrt 

Non-Unlted  States  work 11, 3041,2109 

Worlds  End  Cr^  Md. J-a09 1.382 

Wormley  Cr.,  V» K-820 1.375 

WorthliifftoilCv^V.VA..  ES-186 1,964 

Worth  Lake.  Vl»>t 

Bridges ".2246 

Worthless Cr., 8. Dak.....  00-807 1,1081 

WortoiiCr.,Ma J-606 1.834,369 

Appro Ill  2291 

WortonK^Md J-«» 1,369 

Appro «.2»1 


Vol.  and 
page. 


.1.1082 
.1, 167» 


District 
and  No. 

Wounded  KnM  Cr^  S. 
Dak aa-884... 

(8m  notes,  11,2819.) 
Wranseo  Narrows,  Alaska  XX-122-b. 

(See  notes.  U,  2846.) 

Wraek  Cr.,  Waali XX-27 1,1666 

Wreeka 11,2041,2116,3117 

Expenditures. 11,3279 

Index  plan 1.18 

HlaslsBlpplR 11,3379 

Removal  of 11.3368 

Wiflcht  Cr^  Kana QO-1349 1,1035 

(See  notes.  It,  3823.) 

WiflchtCr^lA. R-98-k 1,647 

Wricht  Cr^  Md. j-g7g. 1,888 

Wrlfht  Cr.,  Tcoci 

(See  notes,  it,  3806.) 
WIUOHT,    BRIO.     GBN. 
H.  G.»  CbleC  of     Bngi- 
neeiB,  U.  S.  Armyi 

Defenses,  national 11,1829 

Wrights  Branch, ]|(ld....j.ll81 *f3a2 

Wrights  Cr., N. C '""  M-OsI! U^S4 

Wrights  Cr.,  TeK.s 

(See  notes,  U, .) 

Wrights  B^S.C...  Q^         1,588 

WyaeondaBar. '.'.['.',',.  (Mn). *»  ^"^ 

Wyalualnff i^H) *»  *0«** 

Wyahislnff  Cr.,Pa..  j-641 ^'^^ 

Wyandotte  H.,  BClci^.' . .       PP-114 *»  "^0 

Wye  Narrows,  MA.,  j^_^gj 1,334 

Wye B^ Bid '.[.['"  j-^si. ^^ 

Wykoff  Bun,  Pa. .  "  j^jg^ i»337 

WynantsKlll,N.  yV...        E-5i!. *' *^ 

Wynooehe  B.,  Waah. .'. . . .  XX-IO *'  ^^^ 

Wyominct 

Roads,  Mnitary.  .  .il,  2041,3119 

Wyoming  ana    c;ionid'o 

(arid  regtona  and  resei^ 

volrs) oo-1026-a *.106l 

Appro ^^*^T.  -  -**.  2297 

WysockiivB^I^;'^'; 

Wrecks "*  ....11,2278 

wysoxcr,!^..:;;;;;;;;; ;j— ::: 1.836 


Y. 


Tadktn  B.,  N.  C N-19 1,499 

N-49 1,499,507 

Appro 11,2293 

TaharaB.,Wte JJ-18-a- 1*1235 

Yakima (WW-2) 1,1618* 

Yakima  B.,  Wash. XX-120 1.1666 

Yallabusha  B^  Bliss X-8 1,789 

Appro ".2295 

Bridges "'2247 


Yalobusha  B^  n»,_.  _  . .  .i»  785,789 

Yalobusha B.(so^® •'-....  ^"^ 

YamhUlB.,Or^.*^Ve).    ^^^ 

(See  notes,  0.2^  ^ff^-^  "'        ^300 

Bridges ^ --...... -.--V^nSwOB 

Navlgatlonna;;--^.  ....-•■'    ....**»^' 


i.  1616,1647 
•  '       .i,  1647 
1647 
1643 


Ya 
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District         Vol.  and 
and  Ka  page. 

Tankton. (00-2) 1,1089* 

Yankee  Canal,  Ul..'. 8-430. 1,684 

Tankton,  8.  Dak. (00-2) 1,1087* 

Tantle  Bt  Conn. D-I5 1,141 

TantsCr.,Md J-I219. 1,340 

TaqnlnA  B^  On*. W-44 1,1888 

W-14 i,ieo8 

Appro 11,2800 

TaqnlnABnOres W-45...1, 1588,1007 

Tannoutk  Cr^  Ta Ir-122. 1,413 

Tannonth  B.  (Bojal  B.), 

Me. A-aOO 1,28 

YUMOO (HH) 1,1080» 

TaMMiPafla,Bfisa. X-12 1,786 

TaMMlB.,BiiM X^ 1,788,786 

(See  notes,  11, 2807.) 

Appro 11,2296 

Bridges 11,2234,2247 

Navigation  rales U,  2041, 2108 

Wrecks 11,2278 

TasooB.  (Bear  Cr^  Miss.)  X-14 1,792 

Tbor  Bstuary,  Fla. P-30B. 1, 571 

Tellowbank. (CC) 1,911'» 

Tellowbank  B.,  Mmn KK-154 1,1248 

Yellow  Bayou,  La. 8^74 1,686 

8-677 1,687 

Yellow  Branch,  Md. J-98a. 1,338 

YeUow  Bud  Cr.,  Ohio DD-471 1,962 

Yellower.,  Ala. AA-219 1,850 

YeUowCr.,Mo. OG-136 1,1020* 

(See  notes,  11, 2813.) 

Yellow  Cr.,  Tenn AA-245 1,850 

Yellow    Cr.,   Tenn.   and 

Miss AA-^ 1,848 

Yellow  Cr.,  W.  Va EE-176 1,964 

Yellowhead]L,Mlnn KK-94 1,1248 

YeDow  Medletne  Cr.,  S. 
Dak 00-886 1,1032 

(See  notes,  11, 2819.) 
Yellow      Medldne      B., 

Minn. KK-157 1,1248 

Yellow  Mm  Chan.,  Conn.s 

Harbor  lines 11,2261 

Yellow  Mill  Pond,  Conn..  D-70 i,  141 

Bridges U,2247 

Yellow  B (HH) 1,1060* 

(See  notes,  11, 2828.) 
Yellow B.,  Fla. Q-40 1,611,630 

Appro ii,22B3 

YeUowB.,Ga. 0-355 1,535,657 

Yellow  IL,  Iowa. JJ-eo. 1,1234 

Yellow  B.,  La S-M 1,681 

Yellow  IL,  Wis KK-17 1,1247 

KK-32 1,1247 

^  ..  KK-^ L1247 

Yellowstone   National 

Fark 11,2040,2097 

Yellowstone   National 

Park,  Idaho,  Wyo.,  and 

Mont (00-2).1, 1037*,  1039* 

YeUowstone  B.,  N.  Dak., 

Mont.,andWyo (00>2) 1,1039* 


1 


Pbtrict 
and  No. 

YaBowstono  B.,  If.  Dak., 

Mdnt.,and¥^«ft.(oon.)..  Grr-«3e 

(See  notes,  11, 2817, 3826.) 

Appro 

Bridges J 

YeBow  Water  Or.,  Ga 0-%3...^ 

Yelow  Water  Cr.,  Mont. .  GG^TS..; 

(See  notes,  U,  2816.)  i 

YentaBnAlaaka. XX-159.J 

Yeocomleo  B.,  Va. K-121 

Yeoptan  Cr.,  N.  C L-393. 

L-292...^ 
Yertia  Bn«na  lald«,  C^aLt 

Forts i 

Posts J 

Yokely  Bayov,  La. 8-«89 J 

(See  notes,  0, 2804.) 

Yomarandee  IL,  Oa. 0-2S1 

Yonkers,  N.  Y.t 

Harbor  lines 

YorkH.,Me A-779 

A-279-ft... 

Appro 

York  Nanows,  Me A-7D 

York  IL  (York  H.),  Me....  A-279 

Bridges 

YorkIL,Va. K-297 

Appro 

Wrecks 

York  Spit  Chan.,  Va.: 

Navigatioo  rales il 

Yooshlosheny  IL,  Pa. FF-&^.... 

FF-lo 

Appro. 

Bridges 

Yonshlosheny    IL,    Pa. 

andMd. FF-I5 

YounsBnAlaaka XX-ixi.... 

YoungaB-ChannOr^..-  WW-4-a.. 
Younga  B.,  OraiT. WW-i 

Bridges 

Harbor  Unss 

Younga  Coulee,  La S-722. 

Yoongs  IL,  Ores (WW-2j... 

WW-3-4... 

WW-6 

WW-«-a... 

(See  notes,  U,  2841, 2844.) 

Appro : 

Yonngstown  to  Lake  On- 
tario, Iflagara  B RR-15-e... 

Young  Womans  Cr^  Pm. .  J-7ew 

Yseloslqr  Bayou,  La. S-150 

YubaBnCaL ri'-o9.-.J 

Yuba  IL,  CaL  (see  Call- 

f  omla  D6bfts  Conun.) 

Yukon  IL,  Alaska. XX-i^-^-- 

(See  notes,  U,  2845.) 

Appro 

Explorations u- 

Roads ".• 

YukwonllwQk  IL,  Alaaka  XX-153 
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District         Vol.  and 
•odNo.  page* 

EunlMMilca,P.L YY-160 1,1886 

EuMsvflto,  Ohloi 

Harbor  lines ii,2361 

E^hyr  Cr^  S.  Dak OG-879 i,1082 

(See  notes,  ii,  2819.) 

EerlM  Rim,  Pa J-«10. 1,835 

DmmCTmaii  Cr.,  Pa. J~753. 1,336 

EIXN,  COL.  OEOROB  A., 
Corpa  of  BngliiMrBi 

Index. title-page;  i,  18 

Elppel  B.,  Bfinn. KK-312 1,1362 

DppelR.(Bay)»IIIiin.....  KK-213 1,1263 


District         Vol.  and 
and  No.  pi^> 

appdRtBnnn. KK-212 1,1310 

ZlVpel  R.  and  B.,  Mliin.i 

Appro 11,2297 

Zouria  Bajout  La. T-3-q 1,717 

(See  notes,  11, 2806.) 

ZnmbroR (HH) 1,1080* 

Zombio  Rt  Minn J  J-40.....1, 1234,1348 

Zumbro  Rn  North 

Branch,  Ulnn JJ-41 1,1234 

Znmbro  R.,   Booth 

Branch,  Minn JJ-43. 1,1334 
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